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Abstract  
The overall aim of this dissertation is to generate new knowledge on inno-
vation output and standardization in industries where innovation output 
normally is considered sparse. This is done through a longitudinal study of 
the Swedish security guard industry and security sector 1992–2012. Several 
longitudinal databases have been constructed across the two studied decades. 
These include three different databases on innovations in the security guard 
industry and the security sector, one on standardization of security products 
and services, and a database describing industry structure and development. 
In contrast to much previous research, and in line with recent calls for multi-
ple innovation indicators, this approach enables the addressing of innovation 
through the lens of several longitudinal innovation indicators and from 
different perspectives. It also allows for analysis of the relationship between 
innovation and standardization, which have often played a peripheral role in 
previous innovation studies. 

The main findings show that innovations developed and/or adopted in the 
industry/sector were by no means non-existent. Notwithstanding previous 
claims that the propensity to innovate in the Swedish security guard industry 
and security sector is low, innovation has played an important role in the 
industry and the sector as a whole. Essential characteristics of innovation in the 
studied industry/sector, 1992-2012, correspond, to varying degrees, to estab-
lished ‘stylized facts’ in the literature on industry patterns of innovation output. 
The importance of multiple indicators is particularly apparent when address-
ing temporal patterns of innovation output in the present study. Different 
approaches for measuring innovation showed distinctly different temporal 
patterns of innovation, bearing different implications on the relationship 
between innovation output and industry development and dynamics.  

Moreover, standardization is explored from complementing perspectives: 
i) as diffusion of innovation; ii) as organizational and marketing innovation, 
and iii) as an industry-specific indicator of innovation output. Fundamental 
questions regarding innovation output are thereby addressed, such as how 
innovation research addresses and captures innovations after market intro-
duction, along with discussions on what constitutes ‘innovativeness’ in terms 
of newness and commercial application. 

The dissertation contributes to and partly challenges conventional know-
ledge on industry patterns of innovation output and the role of innovation in 
service industries, mature industries, and low-tech industries. It also contri-
butes to the literature on the relationship between innovation and standard-
ization, and to the methodological discussion on innovation indicators.  
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1. Introduction 

The fact that entrepreneurship is challenging to study and difficult to define 
has been illustrated by entrepreneurship scholars using A. A. Milne’s ‘Heffa-
lump’ from his books on Winnie the Pooh as an analogy (Kilby, 1971; 
Landström, 2005). The Heffalump is described as: 

[…] a rather large and significant animal. It has been hunted for a long time 
with different means and methods, but so far, no one has been able to capture 
it. Anyone who claims to have met it, asserts that it is something huge and 
significant, but they disagree as to what characterizes it. (Landström, 2005, 
p.14, my translation). 

Innovation, being the tool of the entrepreneur (Drucker, 1985), or the entre-
preneur’s commercial introduction of something significantly new e.g., a new 
product, service, business process, marketing and/or organizational method 
(Schumpeter, 1934 [1911]; OECD, 2005, 2018), is an equally elusive pheno-
menon to study. The ‘traces’ of the Heffalump, the innovations, have proven 
to be a challenging study object too. One of the reasons for why ‘capturing’ 
the phenomenon of innovation and entrepreneurship has proven to be 
challenging in terms of theory building, as well as establishing methodo-
logies, is that both entrepreneurship and innovation are highly contextual. 
Context is essential for understanding how, when, and why entrepreneurship 
occurs (Welter, 2011), and consequently also for understanding the ‘when’, 
‘how’, and ‘why’ of innovation. Innovation occurs in contexts that differ 
substantially from one another. Recently, an upsurge has been observed in 
research interest in contextual aspects in both entrepreneurship and inno-
vation (Welter, 2011; De Massis et al., 2018; Malerba, 2002, 2005; Rossetto, 
Borini, and Gattaz, 2018). 

The industry context of innovation output has long been recognized as a 
critical dimension from which to address innovation. It has been central in 
identifying from where in an economy the principal innovation forces that 
drive economic development stem, e.g., in terms of ‘leading sections’, 
‘development blocks’ and ‘clusters’ (Schumpeter, 1939; Dahmén 1942, 1950, 
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1953, 1985).1 An ample body of literature exists which addresses whether and  
how innovation output differs in different industry contexts. Innovation ‘pat-
terns’ across industries have been addressed in relation to industry dynamics  
and development in several strands of literature on innovation, where  
innovation ‘patterns’ are addressed in terms of e.g., how common innova-
tions are, i.e., ‘innovation quantity’, distribution of different types of innova-
tions, how novel innovations tend to be, what the sources of innovations  
typically are, and what firms typically introduce innovations into the  
industry. Innovation patterns have, for instance, been addressed from 
industry life-cycle perspectives (Kuznets, 1953; Abernathy, 1978; Abernathy 
and Utterback, 1978; Klepper, 1996; Cozzolino and Rothaermel, 2018), 
through taxonomic exercises following  Pavitt’s (1984) pioneering work (e.g., 
Soete and Miozzo, 1989; Evangelista, 2000; Hipp and Grupp, 2005; Moreira  
et al., 2020), and in literature on innovation in industries with different levels 
of formal R&D, i.e., high- and low-tech industries (von Tunzelmann and  
Acha, 2005; Cox et al., 2002;  Kirner et al., 2015; Oduro, 2019; Flor et al., 2019).   

In these bodies of literature, innovation is commonly approached by a 
single type of innovation measurement/indicator. R&D expenditures and 
patent data have been most widely employed, along with innovation surveys 
more recently.2 Industries are predominately defined by their industry  
classification codes. In these strands of literature, the overall conception of 
innovation-output patterns was for long that innovation is less common in  
service industries than in other industries, especially manufacturing indus-
tries (Barras, 1986; Djellal and Gallouj, 1999). Innovation has also been held 

— 
1  Regarding the two latter concepts, these are not necessarily confined  to  address a particular  
industry. They address firms that may operate in different industries but are  interlinked in  
business a ctivities and dev elopment of e.g.,  a  certain technology. Nevertheless, the i ndustry 
concept has often  been central to  empirically  addressing clusters  and development blocks.   
2 Studies on  innovation have frequently been based on innovation-input measures such as R&D  
expenditures or  patent data-based intermediate-output measurements  of innovation. However, 
direct measurements of  innovation output  have started to emerge, leading to  new l essons about  
the process of technological change  and innovation (Acs and Audretsch, 1993; Kleinknecht and 
Bain, 1993;  Sjöö,  2014; Taalbi, 2014). Direct innovation measurements, especially in the form of 
innovation  surveys, have been increasingly employed in innovation  studies. However,  other direct 
measurements  of innovations have  also been  applied. Recent  examples in a  Swedish context  
include the works of Sjöö (2014) and Taalbi (2014), who constructed a database of innovations in  
the Swedish manufacturing sector 1970–2007 based on direct measurements of innovation  
derived from trade journals  (i.e., based on a literature-based  innovation output measurements).  
Indicators are today also sought to not only  cover the m anufacturing sector but also  address 
innovation in the service sector (Coombs and Miles,  2000; Gault and Pattinson, 1994; Walker et  
al.,  2002; Hipp and Grupp, 2005).   
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1. INTRODUCTION 

to be less common in industries with low levels of formal R&D (low-tech-
nology industries) and in mature industries, than in new, advancing, typically 
high-technology industries (OECD, 2005; Klepper, 1996; von Tunzelmann 
and Acha, 2005). In these industries where innovation output is less pro-
nounced, the standardization of products and processes, incremental inno-
vations, and process innovations focusing on cost-reduction have been 
observed to be central (Utterback and Abernathy, 1975; Soete and Miozzo, 
1989; Barras, 1986, 1990). 

Nevertheless, the idea that innovation is something that all firms, 
industries, and indeed whole economies must embrace and relate to is today 
widely diffused. Information and communication technology (ICT) have 
changed virtually every industry (Lööf, 2012), in particular service industries 
(Barras, 1986, 1990). Most firms and industries are subjected to changing 
contexts in one way or another, innovation is often at the heart of such 
‘industry renewal’ (Segelod et al., 2011). Indeed, most industries, if not all, 
are subjected to strong transformation pressures, both to meet today’s strong 
digitalization trends and to become more environmentally friendly (Growth 
Analysis, 2020, 2021a, 2021b). The idea that innovative firms outcompete 
firms that fail to innovate and that entire industries may be rendered obsolete 
has been articulated in many different ways, ranging from Schumpeter’s 
‘creative destruction’ (Schumpeter, 1911), Dahmén’s (1950) ‘positive’ and 
‘negative transformation pressure’, Abernathy’s ‘productivity dilemma’ 
(Abernathy, 1978), ‘the innovator’s dilemma’ (Christensen 1997; Christensen 
et al., 2004), ‘threat of substitute products’ (Porter, 1980) and ‘blue ocean 
strategy’ (Kim and Mauborgne, 2005), to name a few influential perspectives. 
Current, widely used schoolbooks on the management of innovation convey 
that innovation is a core renewal process within firms and a survival 
imperative (Tidd and Bessant, 2018; 2013). Empirically, innovation has also 
been found to enhance firms’ and industries’ chances of survival (Cefis and 
Marsili, 2005, 2006; Wojan et al., 2018). Indeed, that innovation has become 
unavoidable for firms that do not wish to be outcompeted, has become some-
what of a premise found in many innovation studies (OECD, 1997, 2005, 
2018; Becheikh et al., 2006). Indeed, the general positive attitude towards 
innovation and the consequences of innovation have been denoted an 
‘innovation paradigm’ (Sveiby et al., 2012b). Given the prominent role that 
innovation and innovativeness seems to play today, what characterizes 
innovation in contexts where innovations are less pronounced, i.e. in a low-
tech, mature service industry?  

23 



 

 

 

 

 

 

 

 

INNOVATIVE SECURITY BUSINESS 

1.1 Aim and General Setting 
This dissertation aims to analyse the innovation output in the Swedish 
security sector and the more narrowly defined security guard industry, which 
is a part of the security sector. The Swedish security sector and security guard 
industry can, at least at first glance, be characterized as a service industry, a 
low-tech industry (in terms of R&D intensity) and a mature industry, or at 
least an industry with a very long tradition3 – that is, the type of industry/ 
sector in which innovation output has, in previous literature, often been held 
to be less pronounced. 

The overall aim of this dissertation is to, through the longitudinal case of 
the Swedish security guard industry and security sector during the period 
1992–2012, generate new knowledge on innovation output and on stan-
dardization in industries where innovation output is considered to be sparse. 
What characterized innovation output and standardization in the industry/ 
sector is addressed in relation to relative periods of industry development and 
dynamics (within the researched period), and in relation to theory and 
‘stylized facts’ on innovation output in service industries in mature industries 
and in low-tech industries. Among the aspects of innovation output 
addressed and the ‘temporal patterns’ thereof are: how common innovation 
was, what type of innovation was dominating, how novel the innovations 
were, which technologies the innovations cantered around (‘technological 
trajectories’), and which principal relative advantages of the innovations 
— 
3 ‘Service industries’, ‘mature industries’ and ‘low-tech industries’, are broadly categorized. They  
are not necessarily representative of every single firm  in the security guard industry and  security  
sector at  any  given time, nor (most likely) of any  other industry. However, they do capture overall  
tendencies in industries along several dimensions, as  well as  some essential characteristics of the 
Swedish security sector and security guard industry. The Swedish security  guard industry (which  
is a  part  of  the security  sector) has a long tradition dating back  to at least 1904 (Svenska  
Transportarbetareförbundet, 1986). But the tradition of the security  guard industry ranges back  
at least to the 17th century, from when there is documentation of specific city guards (ibid.). It is  
an industry in which the core business targets one of the most basic human needs,  security (or at  
least the  sense thereof).  Moreover, in the  trade journal  Skydd  & Säkerhet, 1992–2012, the  view that  
the Swedish security guard industry was at a rather mature stage of its development was frequently  
expressed. Within  studies on high- and low-tech industries, definitions  of their technological level 
of advancement are typically based on levels  of formal R&D (Hirsch-Kreinsen, 2008a;  OECD,  
2005; Eurostat, 2013; Dooley  et al.,  2017). Formal R&D, which tends to be more pronounced in 
large firms than  in small (Klepper, 1996), has been noted to  be non-existent  among market leaders, 
at least in terms of research expenditures (Securitas, 2012). In empirical studies on innovation  
activities, e.g., R&D expenditures, employing innovation surveys, the security sector has been  
found  to  be  one  of the least innovative service industries (Evangelista, 2000; Statistics Sweden,  
2016).  
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1. INTRODUCTION 

(from the users’ perspective) were marketed. Methodologically, this disserta-
tion also explores different innovation measurements/indicators and pro-
poses an alternative approach in Chapter 7. 

In so doing, this dissertation aims to contribute to the literature on 
innovation output within services, in low-tech industries, industry life-cycle 
literature, literature on innovation and standardization, and possibly also 
indirectly to literature on innovation measurements. 

Welter (2011), drawing on Johns (2006) and Whetten (1989), distin-
guishes between omnibus and discrete contexts where the former broadly 
addresses context in terms of the where, when, what, who, and why of a phe-
nomenon. The latter, discrete context, focuses on one or a few contextual 
aspects of the studied phenomena as variables to control for. Discrete context 
is by far the most common way of addressing context in entrepreneurship 
studies (Welter, 2011; De Massis et al., 2018). In innovation studies too, 
context is most commonly treated in a discrete manner. Many innovation 
studies ‘control for’ inter-industry differences.4 

By focusing on a single industry longitudinally, rather than studying inter-
industrial differences cross-sectionally, innovation can be studied in-depth 
in its ‘omnibus’ industry context. In this dissertation the Swedish security 
sector and the Swedish security guard industry during the period 1992 to 
2012 are studied in depth. Analysing innovation output in one single 
industry/sector allowed for an analysis of a population that was homogenous 
in that all firms in the industry/sector sold security products and/or security 
services. 

Focusing on innovation output from a single-industry/sector perspective 
by studying the security guard industry and security sector, which supposedly 
were rather ‘un-innovative’, allowed for longitudinal analysis of innovation 
output along various innovation measurement/indicators, and from different 
operationalizations of the concept of the industry/sector. This approach was 
possible as the size of the population was, in a practical sense, reasonably 
manageable to cover on a firm-industry level over time. Conversely, studying 
innovation output in an industry/sector where the innovation output sup-
posedly is rather sparse also motivates a longitudinal approach in order to 
gain a representative sample of innovations to be analysed.  

By analysing innovation output in the security-guard industry and 
security sector in relation to literature on innovation patterns in service 

— 
4 Industry is often controlled for by comparing variables in relation to the ‘industry variable’  
defined by  Standard Industry  Classification-code (SIC) or similar standards.  
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industries, in low-tech industries and from life-cycle theory, it is possible to 
distinguish what was relatively unique in the security guard industry and 
security sector (and what was not).  Conversely, by analysing the security 
guard industry and security sector in relation to this ‘conventional wisdom’, 
the applicability on a single-industry level of these theories and stylized facts 
on how innovation differs in different industry contexts can be addressed.  

Furthermore, by focusing on a supposedly non-innovative industry/ 
sector, the interrelationship between innovation and standardization can be 
more closely analysed, as standardization typically has been associated with 
industry context where innovation is sparse and of incremental character. In 
the ongoing ‘quest’ for innovation measurements/indicators, and in con-
tinuous reflection on how innovation is conceptualized and measured 
(means and methods to capture the deeds of the ‘Heffalump’), the inter-
relationship between standardization and innovation is interesting as it calls 
attention to what innovation is and what it is not. Innovativeness is often 
addressed along different levels of newness (Garcia and Calantone, 2002). In 
that sense, standardization and innovation conceptually represent opposite 
ends along a continuum of levels of newness. Innovation is held to represent 
something new, or significantly improved, that has been introduced on a 
market. Standardization, on the other hand, has, in innovation studies, often 
come to represent uniformity and the ‘steady state’ rather than newness. 
Nevertheless, setting the industry standard is one of the most commonly 
voiced ‘first mover advantages’ in introducing an innovation to a new 
market. 

In the literature on innovation output in service- and low-tech industries 
and in industry life-cycle theory, industry dynamics and industry structure 
are commonly analysed in relation to innovation patterns. Studying the full 
life cycle of the Swedish security guard industry and security sector was not 
possible, not least because the industry/sector is still evolving. For that 
reason, innovation output is studied in relation to relative periods of industry 
structure and dynamics within the research period in this dissertation. 

In this dissertation, innovation patterns, standardization, and industry 
dynamics are analysed in relation to previous research on industry patterns 
of innovation output. Previous research is derived from theory and the 
literature on innovation output in industry life cycles, in service industries, 
and in low-tech industries. 

Much conventional wisdom on industrial patterns of innovation output 
stem from taxonomies derived from patterns of multiple industries. The 
point of a taxonomy is not to cover all aspects and nuances of how innovation 
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1. INTRODUCTION 

output differs across industries, but rather to illuminate and categorize the 
phenomenon into categories of maximum differences of innovation patterns 
and to reduce complexity (Archibugi, 2001). Nevertheless, relating case 
studies on innovation output in any single industry to lessons from taxo-
nomic exercises is essential to elucidate how well the taxonomies capture the 
nature of innovation output in individual industries.5 Arguably, this is 
especially important if lessons from innovation taxonomies are influential 
enough to be called ‘conventional wisdom’ of industry patterns of innovation 
output. Moreover, there are arguably several reasons for why case studies of 
innovation output in industries that supposedly are less ‘innovative’ may be 
particularly important. 

Firstly, we know less about innovation output in such industries, as case 
studies on innovation in single industries typically focus on highly innovative 
industries (e.g., Barras, 1990; Christensen, 1997; Feng et al., 2020). Further-
more, innovations that are not captured in innovation measurements – ‘hid-
den innovations’ – are probably rather over-represented in industries with 
low formal R&D – that is: in low-tech, mature, and service-oriented indus-
tries. The most widely used innovation performance measurements have 
predominantly been conceptualized for new product development (Arundel 
and Kabla 1998; Brouwer and Kleinknecht, 1999; Keupp et al. 2012) and are 
firmly rooted in studies on innovation in manufacturing (Coombs and Miles, 
2000). This implies that innovation output in industries with low reported 
R&D may be more prominent than typically recognized. Indeed, recent case 
studies of innovation in mature industries suggest innovation to be more 
common, contrary to previous assumptions (Onufrey and Bergek, 2020). 

Secondly, although there are several industries that simultaneously can be 
described as low-tech, service oriented, and mature, the view on innovation 
output conveyed in these three distinct strands of literature is partly 
conflicting, regarding, e.g., whether the innovation initiative tends to reside 
with small or large firms.6 This motivates further academic investigation of 
innovation output in such industries. 

— 
5 Conversely, comparing case studies  on particular industries to conventional wisdom on industry  
patterns of innovation output a lso  enables the distinction of which innovation patterns are  
relatively unique in such industries in relation to the aggregated picture of  industrial  patterns of 
innovation output. 
6 Similarities  and dissimilarities within and between literature on innovation output  in service  
industries, in low-tech industries and in mature industries  are explored in more depth in Chapter 
2.  
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INNOVATIVE SECURITY BUSINESS 

Moreover, as previously noted, the idea that innovation is something that 
all firms, industries and indeed whole economies must embrace and relate to 
is widely diffused, therefore it is perhaps especially critical to investigate 
innovation in contexts that are not necessarily associated with high levels of 
innovation in order to investigate how well this idea reflects the reality in 
contexts where innovation supposedly is relatively rare. To strengthen the 
argument, the service sector has been observed to grow in many advanced 
economies for several decades, and a large proportion of the employment in 
advanced economies can be ascribed to service industries, mature industries 
and low-tech industries (Gallouj and Savona, 2009; Hirsch-Kreinsen, 2008a; 
OECD, 1997). 

1.2 The Case – The Swedish Security Guard Industry,  
the Security Sector, and Innovation Output 

Offering security is probably one of the oldest trades there is (for a historical 
account, see e.g., Lipson, 1988; Sklansky, 1998; Söderberg, and Kagger, 1979). 
The formation of the modern Swedish security guard industry dates back to 
the early 1900s (Svenska Transportarbetareförbundet, 1986). Since then, the 
industry has grown substantially, both in Sweden and worldwide (Blackstone 
and Hakim, 2010; De Waard, 1999; Söderberg and Kagger, 1979). Swedish 
security guard firms such as Securitas and G4S (formerly ABAB, now with 
headquarters in London), have come to hold market-leading positions 
globally. 

The core business of the security sector can be described as the production 
and delivery of goods and services to protect citizens from insecurity 
(Sempre, 2010). This encompasses a multitude of products and services, 
which can be divided into two principal areas: a) ‘manned’ or ‘staffed’  
services, and b) security hardware. The former category consists of services 
such as the provision of stationary and/or mobile security guards, store 
detectives, bodyguards, door supervisors, private investigators, and cash 
transportation services, so called cash-in-transit (CIT) services. The latter 
category refers to manufacturing, supply, and installation of security hard-
ware such as locks, safes, alarms, and closed-circuit television (CCTV) 
(Wakefield, 2012). In practice however, it is not uncommon that one and the 
same security firm operates within both these principal areas. In this 
dissertation, the Swedish security guard industry refers to firms that are 
legally authorized to conduct security services. The Swedish security sector 
refers to firms that provide security hardware and related security services, 
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1. INTRODUCTION 

narrowly defined by the industry classification standard Swedish Standard 
Industrial Classification (SNI, or svensk näringsgrensindelning) and broadly 
defined by industry journals and catalogues.7 

In the case of the modern Swedish security guard industry, what consti-
tutes security guard services is regulated by law since 1974.8 Although the Act 
on security guard firms has seen changes and addendums, since 1980 the 
definition of security guard services – guarding – refers to guarding of pro-
perties, establishments, activities, public affairs, and/or other such activities, 
and/or individuals (§1 in Act 1974:191 on security guard firms, changed in 
1980:588).9 

The Swedish security sector and security guard industry have been des-
cribed as relatively mature, at least in Western Europe (Securitas, 2012). 
Furthermore, both the Swedish security guard industry and parts of the 
security sector have been described as concentrated (Statens pris- och 
kartellnämnd [SPK], 1985, 1992).10 A number of antitrust lawsuits point in 
the same general direction (Swedish Competition Authority, 1994, 2004, 
2008, 2010, 2013, 2015, 2018). However, reports on the competitive situation 
in the Swedish security guard industry also paint a picture of a rather 
dynamic industry with a relatively substantial proportion of small and new 
firms in the industry (SPK, 1985, 1992). 

In studies on the security-guard industry and security sector, a lack of 
empirical data on economic performance, structure and agents in the security 
sector has been emphasized (Sempre, 2010; De Waard, 1999). Two excep-
tions to this, pertaining to the Swedish security guard industry, are SPK’s 
study on the competitive situation in the Swedish security guard industry 
(SPK, 1985), and facts and figures on private security services in Europe from 
the Confederation of European Security Services (CoESS). Judging from the 
two cross-sectional accounts of the security guard industry’s yearly turnover, 
the industry has grown from 2.660 MSEK (fixed prices) in 1982 (SPK, 1985) 
— 
7 The definitions are discussed in more depth in Chapter 2.  
8 The security guard industry is regulated in BevL 1974:191 on security guard firms, changed in 
1980:588; the security Decree  (bevakningskungörelsen) BevK 1974:462  replaced  in 1989:149; and  
the National Police  Board’s regulations and general advice  on the Act (SFS 1974:191)  on security  
guard firms (RPSFS 2012:18. FAP 579-2).  
9 An example of  a  regulatory change is the change  that took place in 1990, when the regulations  
for security guard services was changed so that special authorization for guarding of  private  
individuals for their own protection (bevakning av enskild person för dennes skydd) became a  
requirement.   
10  Statens pri s- och kartellnämnd  [SPK], today the Swedish  Competition Authority ( Konkurrens-
verket). 
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to 8.998 MSEK (fixed prices) in 2013 (CoESS, 2013). That the Swedish 
security guard industry appears to have grown considerably from the 1980s 
to the 2010s is largely in line with studies on the industry in various countries 
and economies, e.g. the UK, the U.S., and in the EU (Wakefield, 2012; 
Blackstone and Hakim, 2010; De Waard, 1999). Academic interest in the 
security guard industry and security sector has predominantly taken the form 
of studies on various aspects of private policing in relation to public policing, 
where innovation predominantly has been addressed as one of several 
variables in the development of the security sector. There is a call for 
empirical studies on innovation (and standardization) in this field (Weaver, 
2013). In this strand of literature, the development of the security sector and 
security guard industry has been found to have grown substantially around 
the world ever since the 1950s (Blackstone and Hakim, 2010; De Waard, 
1999). The demand for security services in the U.S. and in Europe has, 
according to annual reports by one of the market leaders, been noted to 
develop at a pace a few percentage points above the yearly GDP change 
during the 1990s and 2000s (Securitas, 2010; 2000). 

The growth of the security sector and security guard industry has also 
been ascribed to changing regulations and norms regarding security 
requirements of organizations. Organizations’ responsibilities toward the 
public have also increased, making the security sector an integral part of 
firms’ actions to avoid negative publicity. Standards and expectations of 
security emerge. There is a tendency toward increasing demand for security 
services in response to firms’ and institutions’ aspirations to avoid ‘liability 
exposure’: if one firm in a particular industry increases security, other firms 
also tend to increase investments in security in order to avoid being viewed 
as a liability in the eyes of the public, stakeholders, and customers. For 
instance, if security is increased for a number of hotel chains e.g., in terms of 
more guards, the standard for the industry considered by e.g., insurers and 
the courts has risen in case of a liability claim. Other hotels must follow suit. 
In that sense, competition raises the standards of security, which works much 
in the same manner as regulation (Blackstone and Hakim, 2010; Button, 
2007). 

Furthermore, as part of the general trend of outsourcing and privatization, 
public policing has outsourced tasks such as response to false burglar alarms, 
transporting prisoners, attendance at receptions, public functions and public 
events, parking enforcement, and other services that can be produced more 
cost-efficiently by private firms in the security sector. Firms within the 
security sector seek new profit opportunities by providing different qualities 
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1. INTRODUCTION 

and varieties of services. Public policing, on the other hand, requires, in the 
eyes of public officials, the police to become more efficient and restrain their 
growth. In that sense, private policing creates a viable substitute to the public 
police, reducing the monopoly of public police (De Waard, 1999; Blackstone 
and Hakim, 2010). 

Moreover, declining social control of traditional institutions such as 
families, neighbourhoods, schools, and churches, has also been proposed as 
an explanation for the advancing security sector (Cohen and Felson, 1979; 
De Waard, 1999). It has also been argued that increases in crimes, particularly 
property crimes, has stimulated increased business opportunities for the 
security sector (Cohen and Felson, 1979; De Waard, 1999). Regardless of 
whether crime rates actually increase, the perception of increasing risks has 
generally favoured the security sector (Button, 2007; Pierce, 2013). Some of 
these risks, e.g., the risk of terrorism post-9/11, have infuenced security 
disproportionally in relation to the actual risk of such attacks, influencing 
both practice and the study of security (Button, 2007; Pierce, 2013). 

Finally, technological development has been considered an important 
driver of the security sector (Button, 2007; SPK, 1985, 1992; Svenska Trans-
portarbetarförbundet, 1986). Technological development facilitated the 
industry to grow and offer technological security services based on inno-
vations such as CCTV and burglar alarms (technological development in the 
security sector and security guard industry is elaborated upon in more depth 
in Chapter 5). 

Most of the drivers of the security guard industry and security sector 
discussed so far have also been emphasized as drivers of the demand for 
security services in market analyses of security firms’ annual reports. For 
instance, global trends of outsourcing and growing awareness of risks and 
threats are reported to fuel the industry. The demand for security services is 
expected to increase and become increasingly customized. The customi-
zation of security services is particularly pronounced in advanced economies, 
whereas price competition in the security market is characteristic for less 
developed economies. Furthermore, technology is heavily emphasized as a 
driver of increased demand for security services, particularly in more 
advanced economies where the demand for customized security services is 
prominent. Technology, in combination with manned guarding services, is 
described as ‘the most effective security solution’ and as something that can 
readily be customized (Securitas, 1997, 2009, 2012). 

Along these lines, innovation – typically in the form of technological 
development – has had a central role in explaining the development of both 
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the security sector and security guard industry, according to academic 
industry studies, research reports, and annual reports (Button, 2007; Pierce, 
2013; Gratzer and Lönnborg, forthcoming; SPK, 1985, 1992; Securitas, 1997; 
2012). Nevertheless, the security sector has also been described as traditional, 
and “by its very nature, highly conservative on both the demand and supply  
side” (Pierce, 2013, p.108).  End-users of many security products and services 
often opt for a low total price, rather than low price in relation to quality  
(Weaver, 2009). New technology has been observed to diffuse slowly in the 
industry (ibid.). Furthermore, formal R&D, which tends to be more pro-
nounced in larger firms (Klepper, 1996), has been noted to be non-existent 
among market leaders in the Swedish security guard industry, at least in  
terms of formal research expenditures (Securitas, 2012). In empirical studies 
on patterns of innovation based on R&D figures and innovation surveys, the  
security sector has been found to be one of the least innovative service 
industries in different economies (Evangelista, 2000; Statistics Sweden, 2016).  
Nevertheless, as in many industries, ICT has been observed to be in the 
process of transforming the Swedish security guard industry and security 
sector, though at a slower pace than in other industries such as banking or  
printing (Pierce, 2013). Based on nearly 70 interviews of industry experts and  
operators in the Swedish security sector and IT sector, Pierce (2013) found 
that the adoption of ICT in the security sector from 2006 to 2011 started to 
speed up, generating new security products at a faster pace, and spurred 
process innovations in the form of new procedures and ideas in manu-
facturing, along with increased customer service. In order to meet the need 
for new knowledge demanded by this development, forming alliances 
between firms in the security sector and in the IT sector has been observed to  
be a common strategy among security firms as it is a cost-efficient way to  
achieve the new knowledge requirements of the security market.  

A number of research memos have been published in the research project 
LUSAX, which focuses on the transformation of the global security industry  
(Lahtinen, 2007, 2008; Weaver, 2007, 2008, 2009, 2013; Weaver, and Kalling, 
2008). However, empirical accounts that longitudinally and systematically 
address the innovation output of security sector and security guard industry  
are rare, and called for (Weaver, 2013). This dissertation provides a sys-
tematic and longitudinal empirical account of innovation output in the  
Swedish security guard industry and security sector. The empirical materials 
and data cover actual innovations that emerged in the industry/sector over a  
21-year period (1992–2012), including technological innovations and pro-
duct, service, process, organizational, and marketing innovations. In 
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1. INTRODUCTION 

addition, patent data and data on registered trademarks are employed as 
innovation indicators. Data on standardization are also explored as a pheno-
menon closely related to innovation and as an indicator of the diffusion of 
innovation in the industry.  

This empirical endeavor, to cover the majority of the important innova-
tions in the Swedish security guard industry and security sector in detail and 
on the micro-level, addresses the empirical knowledge gap that has been 
noted for the security sector (De Waard, 2010; Sempre, 2010). Furthermore, 
the micro-level study of an individual industry offers an opportunity to 
address the applicability of some of the most influential theories and stylized 
facts on industrial patterns of innovation output.  

Innovation output is in this dissertation studied in the industry context of 
the Swedish security guard industry and security sector. Together, these have 
grown considerably over time, and innovations are considered prominent 
drivers of the industry/sector (Securitas, 2012; SPK, 1985, 1990; Svenska 
Transportarbetarförbundet, 1986). At the same time, virtually no formal 
R&D is carried out and previous research has shown that it is a relatively 
conservative industry/sector (Pierce, 2013s). Nevertheless, as in many other 
industries, the Swedish security guard industry and security sector is sub-
jected to transformation pressures that stem from advancements in ICT 
(ibid.). Moreover, it is also an industry/sector that has been described as a 
concentrated but dynamic industry in the sense that a sizable proportion of 
the industry has been noted to consist of small firms entering the industry 
(SPK, 1985, 1992). The Swedish security guard industry and security sector 
have also been described as rather mature (Securitas, 2012), which, according 
to literature on innovation output in mature industries, is associated with low 
levels of innovation output (Klepper, 1996). 

1.3 Delimitations  
Before introducing the research questions relating to the overall aim of this  
dissertation, delimitations in terms of case selection, periodization, and 
operationalizations are introduced and discussed.  

1.3.1 Case Selection  
Among other critical issues related to case methodology, Flyvbjerg (2006) 
elaborates, on different case-selection strategies. Cases can be selected either  
randomly or by the logic of ‘information-oriented selection’, where cases are  
selected “on the basis of expectations about their information content”  
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(Flyvbjerg, 2006, p.230). The selection of the Swedish security guard industry 
and security sector was not a random selection. Based on studies covering the 
security sector in other countries (e.g., Evangelista, 2000) and over other  
time-periods (e.g., Statistics Sweden, 2016), I expected the case to be an 
unusual case through which to study innovation output, an ‘extreme/deviant  
case’ in Flyvbjergs (2006) terminology, in the sense that it has been perceived 
as a less innovative industry in relation to other service industries (Pierce, 
2013; Evangelista, 2000; Statistics Sweden, 2016). Nevertheless, as with most 
industries, the security guard industry and security sector have been sub-
jected to significant technological changes during the past century; as is 
evident to the most casual observer by the plethora of surveillance and  
security equipment that can be seen in in public transportation systems  
(Svenonius, 2011) and other public spaces (Wakefield, 2012). Indeed, inno-
vation has been recognized as a major driver of the development of the  
security sector (Button, 2007; SPK, 1985, 1992; Svenska Transportarbetar-
förbundet, 1986; Securitas, 2012).  

1.3.2 Periodization 
This dissertation studies the period from 1992 up to and including 2012. The 
year 1992 was chosen as the starting year of the researched period primarily 
owing to limitations in the empirical material, since the principal source 
material by which the industry is reconstructed is more comprehensive from 
1992 and onward. In this dissertation, several rather extensive databases have 
been constructed. The research period was largely determined by the period 
for which the different databases matched each other timewise. Conse-
quently, the last year in the period researched was strictly determined by the 
last available year for which data was available when constructing the first 
database, i.e., identifying all authorized security guard firms in Sweden.  

However, in a broad sense, this period constitutes an interesting time for 
which to analyse innovation output in a Swedish service industry, as the 
diffusion of ICT during the 1990s and 2000s intensified substantially in 
Sweden and in OECD countries in general (Johansson, 2001; Jeskanen‐
Sundström, 2003; Pilat and Devlin, 2003; Lööf, 2012). It has generally been 
recognized that diffusion of ICT is one of the key forces behind the develop-
ment and growth of services (OECD, 1997; Evangelista, 2000). And indeed, 
the service sector has grown from representing approximately one quarter of 
the business sector’s production in Sweden in the early 1990s to close to half 
of the production in 2018 (Aggeborn, et al., 2019). As the service sectors are 
more labour intensive by nature than the goods sectors, a growing service 
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sector has been associated with decreasing productivity growth (ibid.). On 
the other hand, digitalization and automatization have, so far, not advanced 
in the service sectors to the same degree as in goods sectors (ibid.). 
Nevertheless, reports on current economic development in Sweden forecast 
increased adoption of ICT, digitalization, and automatization in the service 
sector (ibid.). In that sense, the way industry dynamics and structure have 
related to innovation in service industries the last decades and onward is 
highly relevant to this period of the Swedish economy.  

During the researched period, a number of important macroeconomic 
changes in the Swedish economy took place. 1990–1991 saw an international 
recession, which in Sweden was manifested as a financial crisis. Sweden saw 
a decline in GDP growth during 1991–1993 that was larger than the GDP 
decline of the Great Depression in the early 1930s (Erixson, 2011b). 
Furthermore, the employment decline during the early 1990s was the largest 
ever in the history of Swedish industrialism (Edvinsson, 2005; Erixson, 
2011b). A number of measures were taken to meet the macroeconomic 
challenges in Sweden, with the change to flexible exchange rates that took 
place in 1992 being one such measure that reflected a new economic-policy 
regime, which followed in the wake of strong recession tendencies and a 
banking crisis (Erixson, 2011b; Schön, 1994). Moreover, the Central Bank 
adopted an inflation target of 2 percent in 1993, following a period of high 
inflation and overheating in the 1980s (Erixson, 2011b; Swedish Ministry of 
Finance, 2004). Institutional conditions for fiscal policy also changed during 
the 1990s, e.g., through tax reforms in 1990–1991 and regulations on fiscal 
discipline and a ceiling on expenditure by the central government, applied 
from 1997 (Erixson, 2011b). Furthermore, the market deregulation of 
financial, product, and labour markets became prominent features of the new 
economic-policy regime. From 1991 to 1994, the telecommunication, trans-
port, and electricity markets were deregulated (ibid.). In 1995, Sweden 
became a member of the European Union (European Union, n.d.). 
Eventually, productivity growth recovered from the crisis of the early 1990s, 
largely due to enforced rationalization and creative destruction where low-
productivity firms were dissolved during the deep recession (Erixson, 2011b). 

The time period focused on in this dissertation also covers a period of the 
Swedish economy that has been referred to as a ‘productivity miracle’ 
(Erixson, 2011b, pp.265–266). From 1998 to 2007, Sweden, and most other 
OECD countries with strong production of ICT products and services, saw 
substantial production growth. Propelled by strong transformation pressure 
in the form of extensive technological opportunities and fierce competition 
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in high-tech industries, the Swedish economy was characterized by high  
productivity growth (Erixson, 2011b). Rapid internationalization and  
development in ICT spurred the productivity growth, along with innovation  
and deregulations of product markets (Hill et al., 2008).11  During this period 
(1998–2007), unemployment in Sweden was – except in the beginning of the 
2000s – lower than in the beginning of the 1990s (Erixson, 2011b).  
Furthermore, unemployment was also decreasing towards the end of the 
1998–2007 period. This was also true in other OECD countries, as was a 
higher GDP growth in 1998–2007 than in the early 1990s (ibid.). However, 
due to the ICT boom in the late 1990s, a recession followed, but the recession 
was relatively mild and short-lived in Sweden and in other OECD countries  
(Erixson, 2011a; 2011b). Though unemployment long remained high  
(Erixson, 2011b).  

As in many other OECD countries, Sweden experienced a significant  
recession during 2008–2010 (Erixon, 2011b;  Aggeborn et al., 2019). During 
2008 and 2009, Sweden experienced a sharp decrease in GDP growth, which 
was more significant than the average decline in Europe and OECD (Erixon, 
2011b). A major reason for this was that Sweden is an open economy 
specialized in products such as investment goods and raw materials, which 
are sensitive to the business cycle and therefore initially at a disadvantage in 
an international recession (ibid.). Productivity growth was also reduced in  
Sweden and in many other OECD countries, which began already in the 
boom year 2007, whereas employment was not affected to the same extent as 
the decrease in GDP growth. However, the openness that initially deepened  
the recession in Sweden was also what allowed a comparatively fast recovery  
during 2010–2011 (ibid.). As in other periods of economic recovery in 
Sweden since its industrialization, the recovery after the 2008–2010 recession 
was led by exports, where specialization in investment goods and raw 
materials put Sweden at an advantage when the other countries began to 
recover in Western Europe (Erixon, 2011a). Furthermore, a fully-fledged 
economic crisis similar to that of the early 1990s could be avoided in Sweden  
in the late 2000s due to a combination of aspects such as “earlier fiscal  
consolidation, central-bank and government bailouts in the financial sector,  
countercyclical monetary policy, flexible exchange rates and luck” (Erixson, 
2011b, p.268). On the other hand, it has been argued that the average 
— 
11 The increase in productivity has been observed  to coincide with a considerable increase in  the 
number  of  international  patent applications from Swedish firms  (Lööf, 2012). A  global trend of  
increasing numbers of trademark  applications and registrations has also been noted since the 
1990s (Hipp and Grupp,  2005; Lyalkov et  al., 2021; WIPO, 2019).  
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productivity growth after the Great Recession may have been negatively 
affected by the fact that, proportionally, fewer of the low-productivity firms 
were dissolved during the late 2000s relative the creative destruction that 
followed from the crisis in the early 1990s (Barnett et al., 2014; Aggeborn, et 
al., 2019). 

1.3.3 Operationalizations 
As previously mentioned, this dissertation focuses on innovation output in 
the Swedish security sector and the more narrowly defined security guard 
industry from1992 to 2012. The security sector is primarily operationalized 
by the conventional application of industry classification codes. The security 
guard industry is operationally defined as the firms that legally were 
authorized to sell security guard services. Advantages and disadvantages with 
these approaches, and how they complement each other, are elaborated on in 
Chapter 2. However, briefly put, operationalizing the security sector by 
industry classification codes gained this dissertation access to easily acces-
sible industry statistics at Statistics Sweden. A disadvantage of this approach 
was that it relied on firms’ self-assessment of which industry code adequately 
represents the business activities of the firm. Furthermore, this approach did 
not cover the firm-industry relationship very well over time, as that data 
covered the industry on an aggregated level; the individual firms constituting 
the security sector were not identified. The latter approach did not rely on 
firms’ self-assessment, but on documentation of firms gaining authorization 
to sell security guard services professionally. This enabled the identification 
of the firms that constituted the industry, which also made it possible to 
collect other data on the firm level. 

Innovation is primarily addressed by three different measurements and 
indicators in this dissertation (discussed in-depth in Chapter 3). One ‘tradi-
tional indicator’, and two more recently developed approaches are employed. 
The traditional innovation indicator ‘number of patents’ is employed and 
complemented by data from the technical descriptions in the actual appli-
cation for each granted patent in the statistics. The more recently recognized 
indicator ‘number of registered trademarks’ is considered a sensible com-
plement to traditional indicators, especially as it is well-suited to indicate 
service innovation (Hipp and Grupp, 2005; Mendonça et al., 2004; Flikkema 
et al., 2014). Finally, innovation output is approached in this dissertation 
through a literature-based innovation output approach (LBIO approach) 
(Kleinknecht, and Bain, 1993), which allows innovation to be measured 
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‘directly’, and enables innovations that emerge on the Swedish security 
market to be identified by means of trade journals.  

Standardization is primarily addressed in terms of certified and accredited  
security products and services. Industry dynamics are primarily addressed in  
terms of firm entry and exit. Industry development is primarily addressed in  
terms of net numbers of firms over time, annual net turnover figures, firm 
size distribution, concentration, and value added. Advantages and disad-
vantages with these approaches are discussed in Chapter 3; 4; and 6.  

1.4 Research Questions  
To address the overall aim of the dissertation, the following five research 
questions are pursued.  

RQ1: What has characterized industry dynamics and the structure of the 
Swedish security guard industry and security sector, 1992–2012? 

As industry dynamics and industry structure are prominent factors in the 
conventional knowledge of industry patterns of innovation output, this first 
research question addresses the dynamics and structure of the Swedish 
security guard industry and security sector during the researched period. In 
contrast to the cross-sectional view on industry structure and dynamics that 
typically is applied in literature on industry patterns of innovation, industry 
dynamics and structure are addressed longitudinally in this dissertation. 

In industry life-cycle theory, a dynamic phase with high levels of entry and 
relatively low levels of industry concentration is associated with the market 
introduction of numerous product innovations. At a later stage in the 
industry development, industry concentration follows an industry shakeout 
where, typically small, firms exit due to their inability to compete with 
typically large firms that introduce cost saving process innovations (Klepper, 
1996, 1997; Klepper and Simons, 2005). These process innovations have been 
suggested to be a common result of scale and scope advantages of large firms 
in terms of R&D investments (Klepper, 1996; 1997). In theory on innovation 
in services on the other hand, a somewhat reversed order of development has 
been suggested where large firms introduce innovations that enhance the 
quality of services, often as a result of adopting new technology from outside 
the industry, whereas small firms enter the industry at a later stage of the 
industry development as they specialize in developing new products that 
meet the demand for specific technological solutions that have been 
developed and increasingly refined during the previous period of industry 
development. The industry develops from a ‘supplier dominated’ industry to 
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a ‘user dominated’ industry (Barras, 1986, 1990). RQ1 addresses how these 
stylized facts on industry patterns of innovation output relate to an industry 
that can be characterized as a mature service industry with low levels of R&D, 
and where both concentration and industry dynamics previously have been 
observed to be prominent.  

RQ2: What has characterized innovation output in the Swedish security guard 
industry and security sector, 1992–2012? 

The second research question addresses the empirical picture of inno-
vation output in the Swedish security guard industry and security sector 
along some of the most common dimensions in theory and stylized facts on 
industry patterns of innovation, more specifically in terms of quantity, types 
of innovations, level(s) of newness, and innovation properties, as well as the 
firms that innovate. In that sense, similarities and dissimilarities are inves-
tigated between innovation patterns in the Swedish security guard industry 
and security sector on the one hand, and the conventional aggregated picture 
of industrial innovation patterns on the other.  

RQ3: What temporal patterns of innovation output can be detected in the 
Swedish security guard industry and security sector, 1992–2012? 

While much of the conventional wisdom on industrial patterns of 
innovation output stem from cross-sectional accounts, this dissertation 
addresses innovation output longitudinally. The third research question 
addresses whether and how temporal patterns regarding innovation output 
manifested in the Swedish security guard industry and security sector during 
the researched period. Temporal patterns of innovation output are also 
investigated in relation to different periods of industry development in terms 
of number of  firms and in relation to industry dynamics in terms of firm 
entry and exit in the industry.  

RQ4: What has characterized standardization in the Swedish security sector, 
1992–2012? 

The fourth research question covers standardization in the Swedish 
security sector, which often is held to play a pivotal role in industry develop-
ment, e.g., in terms of the emergence of ‘dominant designs’ in life-cycle 
theory and in research on innovation output in service industries and low-
tech industries. Nevertheless, attempts to capture a more comprehensive 
picture of standardization in industries are at best rare and particularly in 
these strands of literature on innovation output. As standardization typically 
is associated with mature stages of industry development (Abernathy and 
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Utterback, 1978; Klepper, 1996), this research question addresses a potenti-
ally important dimension in the analysis of innovation output in the Swedish 
security guard industry and security sector. 

RQ5: Will different measurements and definitions of innovation output gene-
rate conflicting views on innovation output and its relationship with industry 
dynamics and structure – and if so, to what extent?  

The efforts among researchers to capture and measure innovation have 
long been a quest within economic theory (Schumpeter, 1934 [1911]; 1939). 
Nevertheless, there is still a lot of work that remains in the development of 
methods and measurements to ‘capture’ innovation (Garcia and Calantone, 
2002; Gault, 2013; Coombs and Miles, 2000). Arguably, the phenomenon of  
innovation evolves over time. The question of ’what’, ‘how’, and possibly  
‘why’ innovations evolve changes over time. Since much of our under-
standing of innovation depends on how innovation is conceptualized and  
measured, continuous reflection on conceptualizations and measurements is 
imperative. The quest continues. Research question five addresses if and how 
different measurements of innovation output generate different outcomes on 
innovation output. 

1.5 Outline of the Dissertation  
In Chapter 2, previous research on innovation patterns in service industries, 
in low-technology industries, and in life-cycle theory is reviewed and an 
analytical framework is introduced to interpret innovation output in the 
Swedish security guard industry and security sector. The concept of industry 
is addressed in relation to relatively recent critiques of how the concept has 
commonly been employed in industry studies. Operational definitions of the 
Swedish security guard industry and security sector are presented. 

Chapter 3 discusses methodological considerations in measuring and 
assessing innovation output. Common innovation measurements and indi-
cators are reviewed and the choices of measurements and indicators 
employed in this dissertation are elaborated. The principal source materials 
are introduced and discussed. The construction of three different databases 
on innovation in the Swedish security sector and security guard industry, one 
database on industry development, and one database on standardization, are 
discussed. The chapter closes with an overview of how the different data-
bases, generally, are employed throughout the dissertation. 

Chapter 4 describes the Swedish security guard industry and the Swedish 
security sector for the period 1992 to 2012, in terms of industry structure and 
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dynamics. This chapter provides a tapestry of the industry and sector’s 
development and competitive nature; that innovation and standardization 
are studied in relation to in subsequent chapters. Periods of relative 
advancing and contracting development within the industry/sector are 
sought after in terms of annual figures of number of firms operating in the 
industry/sector and annual net turnover figures. Furthermore, periods of 
different patterns of industry dynamics, in terms of entry and exit in the 
Swedish security guard industry, are explored.  

In Chapter 5, the nature of innovation output in the industry/sector is 
addressed from three different measurements and indicators. Basic inno-
vation patterns of innovation output during 1992 to 2012 are identified and 
analysed in relation to literature on innovation patterns in mature, service, 
and low-technology industries. Chapter 6 continues the empirical investi-
gation of innovation output in the Swedish security sector and security guard 
industry. Temporal patterns of innovation output are identified and analysed 
in relation to the relative periods of development of industry structure and 
dynamics identified in the previous chapter, as well as in relation to literature 
on innovation patterns in mature, service, and low-technology industries. 

Chapter 7 addresses the interrelationship between innovation output and 
standardization from three perspectives: i) standards as an expression (and 
means) of diffusion of already established innovation, ii) standardization as 
organizational and marketing innovation (in itself), and iii) standardization 
as an industry-specific indicator of innovation output and diffusion of inno-
vation output. Among these perspectives, the first (i) is probably most com-
monly explored in innovation studies. Most studies addressing the inter-
relationship between innovation and standardization have generally done so 
from either perspective (i) or (ii), seldom from both. The chapter proposes 
that a number of certificates and accreditations can be used as an industry-
specific innovation-output indicator (iii). Chapter 8 summarizes and 
discusses the main findings and contribution in this dissertation. 
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2. Industry Perspectives on Innovation Output 

Innovation output has been noted to differ in many different types of 
contexts. This dissertation focuses on the industry context. The aim in this 
chapter is to provide an analytical framework to interpret innovation output 
in the context of the Swedish security guard industry and security sector. This 
chapter reviews the rather extensive literature on innovation in industries. 
The focus is on literature that addresses innovation patterns in relation to 
mature industries, service industries, and low-tech industries, all of which are 
broad categories that, in this dissertation, are assumed to capture some of the 
characteristic overall attributes of the Swedish security guard industry and 
security sector.12 Furthermore, in this chapter, the concept of industry is 
discussed. Operational definitions of the industry concepts employed in this 
dissertation are derived from this discussion. The chapter concludes with 
operational definitions of the Swedish security sector and security guard 
industry. 

2.1 Patterns of Industrial Innovation 
That the phenomenon of innovation differs in different contexts along 
several dimensions has become increasingly evident and emphasized in 
innovation studies. The differing nature of innovation in different contexts 
has often been addressed in terms of ‘patterns of innovation’ and/or ‘patterns 
of industrial innovation’ (Abernathy and Utterback, 1978). 

Based on conventional wisdom from previous research on industry 
patterns of innovation (reviewed in Section 2.1), what innovation output 
patterns and characteristics can be expected to be found? In single-industry 
analyses, like in this dissertation, this question is perhaps primarily inte-
resting in that it makes it possible to distinguish unique features. Plenty of 
studies have observed industry patterns that deviate from stylized industry-
life cycle patterns and lessons from taxonomic exercises (Porter, 1980; 
Archibugi, 2001; Cucculelli and Peruzzi, 2020; Cozzolino and Rothaermel, 

— 
12 This is not to  say  that these three simple categories are assumed to cover all important charac-
teristics of  the industry or that all aspects o f the industry and se ctor can be described as a service,  
low-tech, and/or mature industry/sector.  
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2018; Onufrey and Bergek, 2020). As Archibugi (2001) points out, the 
construction of taxonomies is meant to capture categories of maximum dif-
ferences regarding what is analyzed, e.g., innovation, which generally 
requires a reduction of complexity and simplifications within the studied 
population. The purpose of taxonomies and stylized facts of industrial 
patterns of innovation is not to offer comprehensive, exhaustive descriptions 
and explanations at the single-industry level, but rather to distinguish general 
patterns that can be distinguished in industries, often on an aggregated level. 
Nevertheless, to distinguish, and interpret, unique patterns in a single 
industry arguably requires at least some comparison with general patterns 
observed in other industries. Hence, the focus in this section is on theories 
and stylized facts that address innovation patterns in several industries. 

Much ‘conventional knowledge’ on industry patterns of innovation 
output stem from the theories and stylized facts reviewed in the following 
sections. Much of the empirical work behind these theories and stylized facts 
is on the analytical level of multiple industries, and often based on R&D data, 
patent data, or innovation surveys. In addition to providing a framework to 
interpret the present study’s empirical material, employing these theories and 
stylized facts also offers an opportunity to test the applicability of conven-
tional knowledge on general industry patterns of innovation output on a 
single-industry level. In the present study, several complementing, longi-
tudinal approaches to measuring innovation and to defining an industry are 
employed. In that sense, the present study contributes to the existing know-
ledge on industry patterns of innovation output by studying innovation in-
depth in an industry that previously has been found to be relatively ‘non-
innovative’, i.e., by studying innovation in an ‘extreme/deviant case’ (e.g., 
Flyvbjerg, 2006). 

2.1.1 Innovation in Mature Industries  
The product/industry life-cycle approach 

The industry life-cycle model has become central in the field of innovation, 
not least in describing sectoral differences in innovation output patterns and 
in innovation activities (e.g., Abernathy & Utterback, 1978; Utterback, 1994; 
Klepper, 1996, 1997; Klepper and Simons, 2005; Gort and Klepper, 1982; 
Anderson and Tushman, 1990; Utterback and Suárez, 1993; Suárez and 
Utterback, 1995; Jovanovic and Macdonald, 1994; Cucculelli and Peruzzi, 
2020; Vo-Thai et al., 2021). Conversely, the phenomenon of innovation has 
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become an important explanatory factor as to why industry patterns emerge 
as they do in industry life-cycle theory (Peltoniemi, 2011). 

Life-cycle theory hypothesizes that an industry (or product) passes 
through different phases or stages of its development. Porter (2004 [1980]) 
suggests four stages: introduction, growth, maturity, and decline. Utterback 
and Abernathy (1975) and Utterback (1994) suggest three phases of develop-
ment: ‘fluid’, ‘transition’ and ‘specific phase’, whereas Gort and Klepper 
(1982) acknowledge five stages of industry development, based on net entry 
and exit patterns. The archetypical growth pattern of industries, both in 
terms of number of firms (Gort and Klepper, 1982) and sales revenue (Rink 
and Swan, 1979), is characterized by an S-shaped growth curve. Every stage 
in the process of an industry’s evolution is held to capture distinct aspects of 
the industry’s development, e.g., in terms of buyers and their behavior, 
products and product change, marketing, manufacturing and distribution, 
R&D, foreign trade, competitive strategies among firms, risks, margins and 
profits (Porter, 2004). 

Industry introduction and growth – a fluid phase of development 
The beginning of an industry life cycle has been suggested to start with the 
commercial introduction of a new product by its first producer (Gort and 
Klepper, 1982). This phase has also been described as a ‘fluid stage’ 
(Utterback, 1994) in which experimentation of product development is 
frequent and focused on enhancing product quality and performance. 
During the formative years of an industry, the frequency of product 
innovation is at its peak, whereas process innovations are less common and 
at their lowest levels in relative terms (Utterback and Abernathy, 1975). Gort 
and Klepper (1982) argue that an important determinant of the duration of 
an industry’s first phase in its life cycle is found in how difficult it is to copy 
the innovation and how rapidly technological information diffuses. Other 
entry barriers (e.g., scale economies or institutional entry barriers) are also 
important in that respect. In general, entry barriers are commonly low during 
the industry’s introduction period. This formative period of an industry is 
characterized by an increasing number of competitors that seek to capture 
the ‘allegiance of the public’ by novel design and product quality 
development, after which follows a period with a sharp increase in the net 
number of producers. 

The innovation dynamics in the early phase(se) of industries are 
commonly addressed from the reasoning in Schumpeter’s early work 
(Schumpeter, 1934 [1911]), often referred to as Schumpeter Mark I (Malerba, 
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2002, 2006; Marsili, 2002).  At this stage, innovation dynamics are character-
ized by ‘creative destruction’ with high levels of technological opportunities,  
a rapidly changing knowledge base of innovation activities, high levels of 
uncertainty, and low entry barriers. The principal innovative initiatives in the 
industry reside with small firms, typically new entrants (Utterback, 1994; 
Gort and Klepper, 1982, Klepper, 1996).  13   

In a second period in the industry life cycle (Utterback and Abernathy, 1975), 
which Utterback (1994) refers to as a transition phase, the frequency of 
product innovations decreases whereas the frequency of process innovation 
increases and eventually surpasses the number of product innovations in the 
industry. Standard designs start to emerge at the expense of product variety, 
where standards either emerge after having proven to be the best (or at least 
a suitable) solution on the market for satisfying user needs, or as a result of 
legal or regulatory constraints (Utterback, 1994). Competitors shift focus 
more from product-performance-maximizing strategies in the industry’s 
formative years toward sales-maximizing strategies. After a growth period 
with a sharp increase in net number of firms in the industry, follows a period 
where the number of entering firms decline sharply to a point roughly equal 
to the number of gross exits (Gort and Klepper, 1982). Consequently, the net 
entry is close to zero. Structural changes in the market take place. 

Dynamics of innovation in mature industries are often addressed by the 
concept of ‘dominant design’ (Peltoniemi, 2011). Indeed, the concept has 
“taken on a quasi-paradigmatic status in analyses of the link between tech-
nological and industrial dynamics” (Murmann and Frenken, 2006, p. 925). 
The emergence of dominant design(s) has been described as characteristic of 
industries approaching a mature stage in their life cycle (Utterback and 
Abernathy, 1975; Tushman and Anderson, 1986). A dominant design trans-
forms performance criteria to well-defined metrics that allow products to be 
compared with one another (Abernathy and Utterback 1978). A dominant 
design is the design (e.g., of a product) that wins the allegiance of the market, 
often synthesized from previously introduced individual technological 
innovations (Utterback, 1994).14 Dominant design can be described as 
something that, at the same time, reduces the wide range of technological 

— 
13 Schumpeter  is, however, less  explicit on the subject of firm size in his early works,  than in his  
later works.  
14 The QWERTY standard of computer keyboards is one of the classic examples of a dominant  
design (Utterback,  1994).  
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possibilities and facilitates further exploration along a narrower range of 
technological avenues (Christensen et al., 1998; Peltoniemi, 2011). Another 
concept that is closely related to that of dominant design is the concept of 
technological trajectory, which sprang out of analyses on dynamics of 
technological change (Dosi, 1982). Technological trajectory refers to the 
cumulative and self-generating nature of technological development (Pavitt, 
1984). 

A final phase of the industry life cycle (Utterback, 1994) is characterized 
by a decreasing number of product innovations, whereas process innovations 
become more common, at least in relative terms. Cost-minimizing strategies 
are characteristic of this stage. To the extent product and process innovations 
emerge, they are of incremental nature, and sometimes niche creating 
(Abernathy and Clark, 1985; Clark, 1985). As the industry matures, the 
number of entering firms decreases sharply. The mature stage in industry 
evolution continues until the market eventually shrinks and perishes due to 
product obsolescence. This will continue until another life cycle (within or 
outside the industry) begins due to significant changes in technology (Gort 
and Klepper, 1982).  

In contrast to industries’ early phase(s), innovation dynamics in maturing 
industries are commonly addressed in relation to Schumpeter’s later work 
(Schumpeter, 1942, 1947), often referred to as Schumpeter Mark II (Malerba, 
2002). The innovation dynamic is characterized by ‘creative accumulation’ 
rather than ‘creative destruction’ (Malerba, 2002). Characteristically, techno-
logical change tends to follow well-defined trajectories and dominant 
designs. The innovative initiative in the industry is primarily driven by large, 
established firms as economies of scale (e.g., in R&D), learning curves and 
high entry barriers become increasingly pronounced in the industry (Gort 
and Klepper, 1982; Klepper, 1996; Utterback, 1994; Malerba, 2002).15 
Consequently, the innovation initiative typically originates from large firms 
with oligopolistic or monopolistic power (Malerba, 2002). 

— 
15 Klepper (1996) argues that  the  central explanatory factor of why industries mature lies  with size  
advantages in R&D. Large firms are at  an advantage because they can spread the cost  of R&D 
internally between different business units. The incentive to invest in  R&D is  thus stronger for 
large firms than for small  firms, which tend to generate process innovations rather than  product 
innovations and focus on  cost saving and  price competition.  As a result, an industry shakeout o f  
firms typically takes place (i.e.,  a considerable  and durable decrease in net number  of firms in the  
industry).  
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Empirically, industry life-cycle studies typically cover long timespans, 
sometimes reaching well over one hundred years (Utterback, 1994). Much of 
the literature on industry life cycles has been based on empirics on American 
manufacturing industries, and data on innovations have often been drawn 
from industry catalogues, such as the Thomas Register of American Manu-
facturers or Ward’s Automotive Yearbook (Peltoniemi, 2011). Available data 
on service industries are in general less exhaustive than data on manu-
facturing industries. Thus, service industries have, to date, received con-
siderably less attention in industry life-cycle studies, and it is one of the future 
avenues that has been suggested in industry life-cycle literature (Peltoniemi, 
2011).16 Two important exceptions are Barras’ (1986, 1990) work on 
innovation in services and his proposed ‘reversed product cycle’ in services, 
which is further elaborated on in the following section on innovation in 
service industries. 

Critique of the industry and product life-cycle approach 
The product and industry life-cycle approach has received criticism from 
many (e.g., Porter, 2004 [1980]; Day, 1981; Utterback, 1994). One prob-
lematic aspect of the approach is that the duration of the different stages in 
the model differs widely between different industries. Furthermore, it is not 
always clear which stage an observed industry is in, especially if active 
industries and life cycles are analysed, rather than inactive industries for 
which the entire life cycle can be viewed retrospectively (Day, 1981). Another 
related problematic aspect is that not all industries seem to go through all 
stages in the life-cycle model (Porter, 2004). Most analyses employing a 
product life-cycle approach recognize this and argue that innovations may 
create a new life cycle that succeeds the old one, i.e., innovation can ‘de-
mature’ mature industries (Abernathy et al., 1983; Esteve-Pérez et al., 2018). 
Furthermore, widely divergent patterns can be observed for the same stages 
of development across industries with regard to competition, advertising, 
and R&D expenditures (often used as innovation indicators), degree of price 
competition, and various other industry properties (Porter, 2004 [1980]). 
That is: the phases of introduction, growth, maturity and decline in the 
product/industry development differ between industries. Moreover, the life-
cycle approach addresses industry development rather descriptively. But 
even if the product life-cycle model is an adequate representation of industry 
— 
16 One notable exception is Gratzer’s  (1996) study  on the Swedish fast  food  industry, which follows  
the life  cycle of 121 joint-stock companies that provided fast  food by atomization.    
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development across industries, very little in this approach tells us which 
industries can be predicted to deviate from the average pattern of industry 
evolution that is depicted in the life-cycle model (ibid.). 

Finally, recent empirical studies partly contradict some stylized facts of 
industry life-cycle theory (Cucculelli and Peruzzi, 2020; Cozzolino and 
Rothaermel, 2018), e.g., pertaining to the tendency of process innovations to 
be more pronounced in mature industries (Cucculelli and Peruzzi, 2020), or 
the role of new entrants in mature stages (Cozzolino and Rothaermel, 2018). 
Despite empirical support for the tendency of process innovations to be more 
frequent in mature stages, the propensity to introduce product innovations 
in mature stages has also been observed to be larger for some firms (e.g., 
family-owned ones) than life-cycle theory suggests. That the innovation 
initiative predominantly resides with incumbents during mature stages can 
also be partly questioned by recent empirical studies. Incumbents have been 
observed to cooperate with new entrants in technology development when 
the core knowledge of incumbents is threatened to become obsolete and 
intellectual property rights are relatively strong. When intellectual property 
rights cannot readily be protected, incumbents tend to acquire new entrants, 
rather than cooperate (Cozzolino and Rothaermel, 2018). 

2.1.2 Innovation in Service Industries 
There is a longstanding debate on the level and character of innovation in the 
service sector and how it differs from or resembles patterns in the manu-
facturing sector (see Gallouj and Savona, 2009, for a historical account of the 
debate in economic theory, and Randhawa and Scerri (2015) for a holistic 
overview of the rapidly growing field of service innovation). For a long time, 
innovation in services was viewed as inferior to innovation in manufacturing. 
Service industries have been described as ‘passive adopters of technology’ and 
‘laggard innovators’. However, more recently, the service sector has also been 
described as a ‘core engine and catalyst of the new knowledge-based eco-
nomy’ (Griliches, 1992; Coombs and Miles, 2000; Evangelista, 2002; Gallouj 
and Savona, 2009). At the centre of this discussion lie the peculiarities of 
services and the difficulties in defining and measuring services and service 
innovations (see Chapter 3 for further discussion on measurement of 
innovation in services).  

Common peculiarities of services, in comparison with products, are that 
they tend to be intangible and immaterial in outcome of production and 
delivery, heterogeneous in nature, and perishable as they are produced and 
consumed simultaneously (Zeithaml, 1981; de Jong and Vermeulen, 2003; 
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Gallouj and Savona, 2009).  Consequently, innovation in services has been 
held to primarily take the form of incremental changes in processes and 
procedures, and to be easier to imitate than product innovations (Atuahene-
Gima, 1996; de Jong and Vermeulen, 2003). Furthermore, de Jong and 
Vermeulen (2003) argue, based on Brouwer (1997), that service firms  
typically do not invest much in R&D, patents, licensing, and fixed assets that  
support innovations. 

There are several overviews on the literature on innovation in services 
(Gallouj and Savona, 2009;  Droege et al., 2009; Randhawa and Scerri, 2015) 
and on specific aspects, such as data-driven service innovation (Engel and 
Ebel, 2019), design-driven innovation (De Goey et al., 2019), firm-level 
organization of successful new service development, empirical taxonomies of  
innovation patterns, and surveys on innovation in services (de Jong and  
Vermeulen, 2003; de Jong and Marsili, 2006; Djellal and Gallouj, 1999). A 
common way to distinguish different schools of thoughts is by their view on  
whether innovation in services can be approached by the same methods and  
theories that address innovation in manufacturing industries.17 Three 
different views, or research avenues, are typically recognized within literature  
on innovation in services (Coombs and Miles, 2000): ‘assimilation’, ‘demar-
cation’ and ‘synthesis’.  

The Assimilation Approach, sometimes also referred to as the Techno-
logist Approach, has been the most common approach and builds on the 
premise that innovation in services does not fundamentally differ from inno-
vation in the manufacturing sector. Thus, methods, concepts and theories  
developed for understanding innovation in manufacturing, are,  in the 
Assimilation tradition (with minor modifications), applicable in services too 
(Coombs and Miles, 2000; Gallouj and Savona, 2009; Droege et al., 2009). The  
Demarcation Approach, on the other hand, emphasizes the differences 
between innovation in services and in manufacturing. Different theories and 
instruments, specific to the service sector, are required (Coombs and Miles, 
2000). A specific framework for service innovation is in focus in this 
literature, and the specificities in service product and production processes  
are highlighted (Gallouj and Savona, 2009, p.10). Lastly, the Synthesis 
Approach, seeks to develop theories that explain the nature of innovation in  

— 
17  The most widely used innovation performance  measurements have  been conceptualized for new  
product development (Arundel  and Kabla 1998; Brouwer  and Kleinknecht, 1999; Keupp et al.  
2012) and are firmly rooted in studies on innovation in manufacturing (Coombs and Miles, 2000).  

50 

https://industries.17


 
  

 

 

 

 

 
 
 

2. INDUSTRY PERSPECTIVES ON INNOVATION OUTPUT 

both manufacturing and services. Conceptual frameworks common to both 
the manufacturing and service sector are sought.18 

A dominant perspective in the Assimilation Approach is that technology-
related changes are the central force behind innovation in general, and 
especially so in service industries (Gallouj and Savona, 2009, p.156). Service 
industries are expected to become increasingly technology- and capital-
intensive. Thus, “[i]nnovation in services is often driven primarily by the 
adoption of technologies and capital equipment, with non-technological 
innovations being marginal” (Gallouj and Savona, 2009, p.156). Two very 
influential strands of works have emerged within the Assimilation Approach: 
i) taxonomic exercises following Soete and Miozzo’s (1989) efforts to develop 
a taxonomy of innovation that better captures innovation in service 
industries than the pioneering work of Pavitt (1984), and ii) attempts to 
develop dynamic models for understanding innovation patterns in service 
industries, pioneered by Barras’ dynamic model Reverse Product Cycle 
(1986, 1990). These seminal works remain essential in the core debate on 
innovation in services (Moreira et al., 2020). 

Taxonomies of industrial patterns of innovation 
Taxonomic exercises of differences across industries with regard to inno-
vation patterns and character have become an influential strand of literature 
within innovation studies. Pavitt’s (1984) pioneering work is often referred 
to when addressing questions regarding the varying nature of innovation 
across industries, and many subsequent studies have sought to verify and 
complement Pavitt’s (ibid.) taxonomy of sectorial differences of innovation. 
In Pavitt’s (ibid.) work, innovation in service industries, primarily in the form 
of technological change, was categorically regarded as ‘supplier dominated’. 
The ‘supplier dominated’ category of firms, operationalized as industries, is 
one of four suggested categories. The other three categories representing 

— 
18  Droege et al . (2009, pp.  133–134) also  recognize a fourth  school of thought, the Technologist  
Perspective, in which technology is treated a s  the  only proxy for innovation.  Gallouj and Savona  
(2009) on the other hand argue that  the Assimilation Approach and the Technologist Approach  
fall under the same category. Gallouj and Savona (2009) also outline these three schools of  
thoughts in their literature review as analogous to life-cycle theory, arguing that the Assimilation  
Approach is in a declining phase, the Demarcation Approach at  a mature stage,  and the Synthesis 
Approach in an emerging phase, meaning that the Assimilation Approach and  the Demarcation  
Approach are rather thoroughly exploited research avenues to date, whereas the Synthesis  
Approach is a promising avenue  for further  research but also rather underdeveloped.  
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manufacturing industries are ‘scale intensive’, ‘specialized suppliers’ and 
‘science based’.19 

Distinctive to supplier-dominated industries is, according to Pavitt 
(1984), that firms tend to have rather weak in-house R&D and engineering 
capabilities, and firms are predominantly small. Firms devote fewer resources 
to technological advancements than they do to professional skills, aesthetic 
design, trademarks, and advertising. Consequently, the majority of the 
(technological) innovations originate from suppliers of equipment and 
materials from outside the industry in question, the ‘user industry’ of the 
technology. Innovations tend to be focused on cost-cutting. Process inno-
vations tend to be more common than product innovations. The intensity of 
technological diversification tends to be low and of ‘vertical’ character. The 
principal innovation activities within the industry tend to reside with small 
firms. 

Many subsequent studies have sought to refine Pavitt’s (ibid.) categories 
to better capture the nature of innovation in services, however, the ‘supplier 
dominated’ category remains a relevant characterization of innovation 
patterns in many of these subsequent service studies. For instance, Gallouj 
and Savona (2009, p.159) note that a considerable fraction of the service 
sector remains purely supplier dominated.20. 

Among the more influential works on taxonomies of innovation patterns 
in services are Soete and Miozzo’s (1989) efforts to apply the technological 
perspective of Pavitt’s (1984) taxonomy to the service sector, and 
Evangelista’s (2000) efforts to provide an empirical base for the theoretically-
, ‘top-down-’ oriented work of Soete and Miozzo (1989).21 Soete and Miozzo 
(1989) argue that service industries differ from one another, and the supply-
dominated category of Pavitt (1984) is not necessarily characteristic of all 
service industries’ innovation patterns. In fact, Soete and Miozzo (1989) 
argue that all Pavitt’s (1984) categories of innovation patterns in primarily 
manufacturing industries, are applicable to innovation patterns in services. 
Soete and Miozzo (1989) recognized three main groups of sectoral patterns 
of (technological) innovation in services: ‘supplier-dominated sectors’, 
‘product-intensive scale-intensive and network sectors’ and ‘science-based 

— 
19 Pavitt and colleagues (1989) revised  Pavitt’s (1984) taxonomy, and Pavitt later (1990) added the 
category ‘information intensive’. 
20 Hotels and restaurants, being one example of an industry that often is categorized as supplier  
dominated (Gallouj and Savona, 2009).  
21 For an overview of taxonomic exercises in service innovation, see for instance Snyder et al.,  2016;  
and de Jong and Marsili, 2006.  
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2. INDUSTRY PERSPECTIVES ON INNOVATION OUTPUT 

and specialized-technology supplier sectors’. The former category, ‘supplier 
dominant’, is applied in accordance with Pavitt’s (1984) work (discussed 
above). 

The scale/network-intensive category includes service firms that depend 
on their large physical and information networks, found in for instance the 
transport, wholesale, insurance, communication and financial industries.22 
These service industries have generally grown during the last century, 
somewhat in concert with the increasing complexity and coordination 
problem that characterize modern scale-intensive production. This category 
consists of firms that are typically large, and not only adopters of technology 
developed in other manufacturing industries. Innovation occurs mainly in 
accordance with standards and norms, where innovation is specified or 
designed by (service) firms employing their networks, and close commu-
nication with suppliers. The technological opportunities central to the scale/ 
network-intensive sectors are primarily oriented towards cost-reduction and 
often concerned with the application of modern information and commu-
nication technology (Soete and Miozzo, 1989, p. 15–16). In the category of 
industries that Soete and Miozzo (1989) label “science-based and specialized 
technology supplier sectors”, most of the innovations stem from innovative 
activities in the service industry in question. Rather than relying on 
collaborations with actors in other (manufacturing) industries to develop 
innovations, the industry itself carries most of the development of inno-
vations. This is usually through the industry’s distinct R&D and software 
development. Small firms are described as providing the majority of 
innovations, and the innovations being developed tend to focus on 
performance improvements and quality, rather than focusing on cost-saving 
innovations. 

The perception of service industries as ‘passive adopters of technology’ 
and ‘laggard innovators’ is compatible with the picture of those service 
industries described as ‘supplier dominated’ industries (Pavitt, 1984; Soete 
and Miozzo, 1989) or ‘technology users’ (Evangelista, 2000). As for the 
perception of service industries as a ‘core engine and catalyst of the new 
knowledge-based economy’, categories such as ‘science-based and special-
ized technology supplier sectors’ (Soete and Miozzo, 1989) encompass 
service firms that develop new technology. The perception of service 

— 
22 The category of (product-intensive) scale/network-intensive industries is closely related to  the  
‘information-intensive’ category with which  Pavitt complemented his original taxonomy (Pavitt,  
1990; Pavitt  et al., 1989).  
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industries as the core engine of new technology is also addressed in that 
service industries interact and demand certain technological solutions, which 
is characteristic of firms in the categories ‘scale/network intensive’ (Soete and 
Miozzo, 1989) and ‘interactive and IT based’ (Evangelista, 2000). 

Archibugi (2001) points out in his reflection on Pavitt’s (1984) taxonomy 
that it is possible to generate a single taxonomy today that addresses inno-
vation patterns in both manufacturing and service industries. Archibugi 
(2001) argues that Evangelista (2000) takes important steps toward such an 
integrated view by comparing empirical evidence from his study on service 
industries with empirical evidence on manufacturing industries. On the 
whole, Evangelista (2000, p.214) concludes, service and manufacturing 
industries show more similarities than differences regarding innovation 
patterns (at least from the dimensions included in the study).23 The main 
differences between innovation in manufacturing industries and innovation 
in service industries were to be found in the critical role of software for 
innovation in services, and user-producer interactions were a dominating 
force of innovation in service industries. 

Taxonomic exercises, as Archibugi (2001) points out, are typically cross-
sectional in nature, but they are applicable longitudinally too. However, 
empirics on innovation output and activities have, in this strand of literature, 
predominately been drawn from the Community Innovation Survey (CIS) 
cross-sectionally (Hervas-Oliver et al., 2021; Hipp and Grupp, 2005; de Jong 
and Marsili, 2006; Hollenstein, 2003; Evangelista, 2000; Camacho and 
Rodriguez, 2008; Bogliacino and Pianta, 2016). Though CIS has developed to 
also measure service innovations, there are significant challenges associated 
with the arbitrariness stemming from managers’ self-assessments of inno-
vative activities and outcomes (see further discussion on innovation mea-
surements in Chapter 3). Furthermore, Hipp and Grupp (2005) have found 
that a considerable fraction of the innovating service firms (based on CIS 
data) does not fit into the categories of the most commonly employed taxo-
nomy for innovation in services. Other critical aspects regarding the cate-
gorization of innovating firms in taxonomies of innovation patterns have to 
do with heterogeneity. Many studies have acknowledged both inter- and 
intra-sectoral differences (Tether, 2003; Hipp and Grupp, 2005). Specifically, 
not only are there cases of innovating firms that do not fit into any of the 

— 
23 Because of  the rather technologically oriented  perspective on innovation, Evangelista’s (2000)  
fall into  the category  of the Assimilation Approach in Gallouj  and Savona’s  (2009) review  of  service 
innovation. 
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categories, but no given category in an innovation taxonomy typically cap-
tures the innovation pattern of all firms in a particular industry. For that 
reason, it has been suggested that it is sensible to employ innovation taxo-
nomies on the firm level rather than on a strict industry level (Archibugi,  
2001). 

Innovation patterns in services from the Reverse 
Product Cycle perspective  

In the light of rapid and profound development and diffusion of information  
and communication technologies (ICT), Barras (1986, 1990) sought to 
develop a product life-cycle theory to better capture innovation patterns in 
service industries. The common view of service industries as supplier-
dominated industries and as mere adopters of technology developed in other  
industries was challenged. In his Reverse Product Cycle (RPC) model of  
innovation in services, different innovation patterns are found during 
different stages in the process of adoption to ICT in ‘user industries’.  

Drawing on insights from a number of  case studies, the RPC model is  
introduced and explored (Barras, 1986, 1990). Among these case studies are 
Barras and Swann’s (1983, 1984, 1985) studies on the UK insurance industry, 
the UK accountancy profession, UK local government, and Barras’ (1990) 
study on the UK financial  and business services. As the name suggests,  
industrial innovation patterns in the Reversed Product Cycle model differ 
substantially from product/industry life-cycle theory. Table 2.1 summarizes 
stylized facts on industrial patterns of innovation from both industry life-
cycle theory and Barras’ (1986, 1990) Reversed Product Cycle.  
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The RPC model addresses industry development in terms of innovations in 
the industry, technological opportunities, industry structure and market 
conditions. Three distinct periods in the industry development – the life cycle 
– of service industries are distinguished in the RPC model, shown in Table 
2.1 in relation to conventional life-cycle theory. In the first stage of the RPC 
model, firms are ‘adopters of technology’ and ‘supplier-dominated’. Techno-
logical opportunities originate from suppliers rather than from within the 
industry. Firms within the industry do not carry out R&D themselves; 
technological opportunities come from ‘natural trajectories’ of existing 
technology, typically from manufacturing industries. The technology is 
adopted in the ‘user industry’ and firms’ learning processes within the 
industry are characterized as ‘learning by using’. At this stage, the adopting 
industry tends to be dominated by large firms. Innovation is driven by the 
ambition to improve efficiency and reduce the costs of existing products/ 
services. Innovations tend to be incremental process innovations that 
originate from the adoption of new technology, which results in cheaper and 
more efficient services on the market (cf. the last stage in Utterback and 
Abernathy’s (1975, 1978) life-cycle model). Competition is intensified. As 
firms learn from their process of adopting new technology, complementary 
innovations within the supplier industries start to emerge as “the innovation 
process in the supplier and the adopting industries is interactive and partly 
move in tandem” (Barras, 1990, p.225). 

In the second stage, firms in the adopting industry take on increasingly 
radical process innovations. Innovation in services is typically focused on 
increasing quality in service. Such process innovations may be rather radical 
innovations at this stage. At the same time, the accumulated knowledge from 
firms adopting technology inspires the emergence of selective standardiza-
tion. The standardization manifests in that, for instance, more rigid speci-
fications between ‘users’ and ‘producers’ of the technological systems are 
employed in the development of technology. Among firms in the ‘user 
industry’, operating procedures to make use of technology also become 
standardized. Consequently, technological trajectories are developing 
towards one or more ‘dominant designs’. This kind of standardization may 
significantly speed up the diffusion of certain innovations (Barras, 1990, 
p.226). But the pace of innovation in the industry may also be slowed down 
as standardization eventually may lead to technological ‘lock-ins’. In 
comparison with the manufacturing sector, the same level of standardization 
is not achieved in services as in manufacturing, since the delivery of services 
is linked to an almost infinite variability of quality (Barras, 1990, p.225). 
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Consequently, innovations in services tend to be process innovations aimed 
at improving the quality in service delivery. Innovations that stem from 
technological opportunities along the technological trajectories from 
supplier industries are carried out by firms with an offensive strategy to adopt 
new technology. The same firms are, at a later point in time, likely to pursue 
a more defensive strategy while “they absorb the costs of their previous 
innovation leap” (Barras, 1990, p.226). In that sense, firms follow the 
technological trajectories at different paces.  

In the third stage of industry development, technological opportunities 
are not necessarily ‘supplier-dominated’ but rather ‘user-dominated’ in that 
the adopting (service) industry plays an increasingly important role in the 
development of technological trajectories. Firms within the adopting 
industry have, at this stage, advanced along the learning curve associated with 
adopting new technology. Firms within the technology ‘user industry’ 
become more active in developing and pursuing technological opportunities, 
which may be manifested in R&D-investments and/or a mixture of market 
research and technological monitoring (especially common in service 
industries). The investments are either of direct character, where special 
departments in the firm carry out R&D, or of a more indirect character by 
subcontracting to (typically small) specialist consulting firms (Barras, 1990, 
p.226). Subsequently, the industry structure is affected, and small firms begin 
to enter at a higher rate than before. In this stage, innovations in the adopting 
industries gather momentum and become an increasingly strong demand 
force that significantly affect technology supply industries and the direction 
of technological trajectories. New products (and services) are created, and 
new markets and niches are born. In that sense ‘user-dominated’ industries 
both undergo institutional and structural change internally and influence 
institutional and structural change in adjacent industries. 

The three stages of development in Barras’ RPC model are distinguishable 
at least in what Barras (1990) calls the ‘vanguard sector’, i.e. in leading 
industries that are pioneering in the adoption of new technologies (e.g. the 
cotton industry in the first Industrial Revolution). Barras argues that the 
financial business service sector is one such vanguard sector in the third IT-
oriented Industrial Revolution. 

The sample of industries that Barras employs has been at the heart of 
rather substantial criticism toward the RPC model. Much criticism is directed 
toward the dubious grounds of generalization (Buzzacchi et al., 1995; 
Uchupalanan, 2000; Gallouj, 1998). Since the RPC model is focused on 
adoption of ICT in the financial and business service sector in particular, it is 
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uncertain whether the model will hold beyond ICT adoption and beyond the  
particular part of the service sector comprising financial and business 
services (Gallouj, 1998). Furthermore, Gallouj (1998) argues that it can be  
criticized for being technologically deterministic and prone to underesti-
mating service specificity, overlooking non-technological innovations.  
Because of this critique, Barras’ (1986, 1990) efforts to develop a theory 
specific to services are often mentioned as an example of important work in  
the Assimilation Approach (rather than in the Demarcation or Synthesis  
approaches) in the literature on innovation in service and service innovation  
(e.g., Gallouj and Savona, 2009). However, it has also been pointed out that  
if a less technologically deterministic view is employed and if further  
empirical tests are conducted both in service and manufacturing industries,  
the RPC model can potentially provide a synthesized view of innovation in  
both services and manufacturing (Gallouj and Savona, 2009).  

2.1.3 Innovation in ‘Low-Technology’ Industries 
The term ‘low-technology’ industries/sectors/industrial sectors, low-tech 
industries, typically denotes industries with no or low R&D expenditures 
(Hirsch-Kreinsen, 2008a; OECD, 2005; Eurostat, 2013; Dooley et al., 2017). 
The concept has sprung out of the attempts in neoclassical growth theory to 
measure scientific and technological advancement (Som and Kirner, 2015) 
and the OECD’s subsequent efforts to differentiate between industries with 
varying degrees of technological advancement.24 Low-, medium- and high-
tech industries have been central concepts in the economic debate on the role 
of technology and knowledge in economic growth and development in the 
‘new knowledge economy’ (Hirsch-Kreinsen et al., 2003).25 Other closely 

— 
24 OECD countries have, for instance, in various editions of the Frascati Manual  (first published  
in 1963), elaborated  on methods for collecting and interpreting R&D statistics.  
25 The different categories of industries have been defined  by the industries’ ratio of R&D  
expenditures to output. For instance, low-tech industries have been held to be industries  with an  
R&D/turnover ratio less than 1 percent, medium-tech between 1 and 4 percent, and high-tech  
industries more than 4 percent (Hirsch-Kreisen et al., 2003, p.4). More  recently, corresponding  
thresholds (which also have been applied  on firm level) have  been suggested to be less than 2.5  
percent of R&D expenditures in relation to  turnover in low-tech industries, between 2.5 and 7 
percent in  medium-tech industries, and more  than 7 percent in high-tech industries (Kirner et al.,  
2009). Other studies distinguish four categories of industries (OECD, 2002; Hirsch-Kreinsen,  
2008a) based on the ratio of  R&D expenditure to turnover (on firm level)  or to  output value of an  
industry: low-tech industries/firms  have an R&D intensity below 0.9 percent, low- and medium-
tech  (LMT) industries/firms 0.9 to  3 percent, medium-tech industries/firms 3 to 5  percent, and 
high-tech industries/firms have  a R&D intensity above 5 percent (Hirsch-Kreinsen, 2008a,  p.19).  
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related concepts in this debate include ‘knowledge intensive’, ‘science-based’, 
and ‘R&D-intensive’ industries (Hirsch-Kreinsen et al., 2003; Pace and Miles, 
2019). In general, and perhaps especially in innovation studies, low- and 
medium-technology industries have received less scholarly attention than 
high-technology industries (OECD, 2005). This has also been reflected in 
policy debates on comparative advantages of countries and regions in which 
the prioritization of knowledge-intensive industries is often stressed in 
advanced economies as a long-term strategy for securing jobs and wealth in 
an increasingly globalized world (Hirsch-Kreinsen et al., 2003; Hirsch-
Kreinsen, 2008). On the other side of this debate, low-tech industries are 
viewed as more likely to move to emerging and less economically developed 
countries. Nevertheless, low- and medium-tech industries have been 
observed to show surprising viability in developed economies, at least in the 
West (Hirsch-Kreinsen, 2008a, 2008b), and they account for the lion’s share 
of economic activities in OECD countries (Hirsch-Kreinsen and Jacobson, 
2008; von Tunzelmann and Acha, 2005). 

If innovation is measured by R&D figures, it is by definition less common 
in low-tech industries than in high-tech industries. As von Tunzelmann and 
Acha (2005) note, there is arguably – at least at a first glance – something 
inherently contradictive about innovation in low-tech industries, not least 
from a technological perspective, where R&D often plays a central role. 
Innovation output in low-tech industries has often been assumed to 
constitute few product and service innovations. The few innovations that 
emerge are typically held to be incremental process innovations aimed at cost 
cutting and increased efficiency. However, this view of innovation has been 
contested. For instance, it has been observed that low-tech industries do not 
lack technological opportunities, appropriability, or other factors related to 
benefitting from technological innovation (von Tunzelmann and Acha, 2005, 
p.429). Empirical studies based on data from the German Manufacturing 
Survey and on Community Innovation Survey data for the UK show that 
although product innovation on average tends to be higher in more R&D-
intensive industries, there are no systematic disadvantages to low-tech firms 
regarding process innovation performance (Cox et al., 2002; Kirner et al., 
2015; Kirner et al., 2009) or service innovation performance (Kirner et al., 
2015). 

The picture of low-tech industries as non-innovative industries has also 
been contested in several case studies. For instance, within - the research 
project Policy and Innovation in Low-Tech (PILOT) funded by the European 
Commission, in which case studies were conducted addressing innovation in 
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low- and medium-tech manufacturing industries (Hirsch-Kreinsen et al., 
2006).26 Based on these case studies, Hirsch-Kreinsen and colleagues (2003) 
argue: 

All LMT [low- and medium-tech] industries are innovative – they generate  
significant proportions of their sales from new and technological changed 
products. Many LMT industries and products are surviving and growing  
because of technological upgrading, high-grade design skills and the intensive 
application of knowledge to innovation. They have unique forms of industrial 
organizations and knowledge creation, complex links to science and  
technology knowledge infrastructures, and important regional dimensions 
(Hirsch-Kreinsen et al., 2003, p.4).  

Observations along these lines have led some researchers to argue that there  
are no true low-tech industries in a modern economy (von Tunzelmann and  
Acha, 2005). The categorization of industries as high-, medium- or low-tech 
has also been challenged in the innovation literature with regard to whether  
high- (or low-) R&D intensity accurately reflects high (or low) innovativeness 
(Kirner et al., 2009) (see Chapter 3 for discussion on innovation indicators). 
It has been observed that only a fraction of the total development cost is 
accounted for as R&D in some low-tech industries (Laestadius, 1998). 
Furthermore, and in common with critical voices within literature on inno-
vation taxonomies (discussed above), both inter-sectoral heterogeneity and  
significant intra-heterogeneity have been observed with regard to R&D 
intensity. As Kirner et al. (2009, p.447)  put it: “low-, medium- and high-
technology sectors consist of a considerable mix of low-, medium- and high-
technology firms”.  

Nevertheless, the categorization of industries according to R&D intensity  
is arguably still relevant since the long-time survival of low-tech industries  
(and firms) poses a major challenge to mainstream innovation theory (Som  
and Kirner, 2015, pp.2–3). Stagnating or declining industries (and firms) are 
typically associated with low levels of R&D intensity (Klepper, 1996; Som and 
Kirner, 2015). R&D investments, indicative of innovation, are considered 
essential for long-term survival in market competition. However, as briefly  

— 
26 The different low- and medium-tech industries that were  studied  were: paper and pulp, textile,  
food, wood and furniture, and metal. In total,  43 firms  were studied, with small (1–50 employees),  
medium-sized (51–250 employees) and large firms  (251+ employees), represented in all five  
industries (except in paper and  pulp, in which  only medium-sized and large firms were  
represented). The case studies were conducted from mid-2003 to  mid-2004 in 9 European  
countries (Hirsch-Kreinsen, 2008a).  
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mentioned, although it has been observed that many low- and medium-tech 
industries are characterized by high levels of turbulence in terms of high 
entry and exit (von Tunzelmann and Acha, 2005, p. 424), low-tech industries 
(and firms) have shown surprising viability (Hirsch-Kreinsen, 2008). 

Innovation Patterns and Characteristics of Low-Tech Industries 
As indicated above, several studies have found product innovation to be 
more common in high-tech industries than in low- and medium-tech indus-
tries (Cox et al., 2002; Kirner et al., 2015; Kirner et al., 2009). Nevertheless, 
product, service, and process innovations also exist in low-tech industries 
(Cox et al., 2002; Kirner et al., 2015; Kirner et al., 2009; Dooley et al., 2017). 
One of the stylized features of innovation in low-tech industries is that it is 
typically driven by changing technological paradigms and, to a considerable 
degree, market demand (von Tunzelmann and Acha, 2005; Hirsch-Kreinsen, 
2008a). 

In low-tech industries, technological opportunities often stem from what 
Helpman (1998) and Bresnahan and Trajtenberg (1995), among others, have 
denoted ‘general-purpose technologies (henceforth GPT). The concept of 
GPT refers to a handful of ‘generic’ or ‘general purpose’ technologies that, at 
any given time, tend to be the ‘prime movers’ of the economy (Bresnahan and 
Trajtenberg, 1995, pp.1–2). These technologies are typically widely diffused 
in a wide range of downstream industries that, based on the GPT, develop 
new innovations, ‘innovation complementarities’ (Bresnahan and Trajten-
berg, 1995). During the Third and Fourth Industrial Revolution, GPTs within 
e.g., information and communication technologies (ICT), biotechnology, 
and smart materials have created a vast array of technological opportunities 
also in low- and medium-tech industries (von Tunzelmann and Acha, 2005). 
For the most part, in low-tech industries the development of new tech-
nologies is outsourced to more R&D-intensive supplier industries. In that 
sense, there is a symbiotic relationship between low- and high-tech indus-
tries. However, the tendency of outsourcing often limits opportunities for the 
‘supplier-dominated’, low-tech industries because suppliers commonly strive 
to supply a variety of users, both within a given industry and across industries 
(von Tunzelmann and Acha, 2005, pp.423–424). The power structures 
between upstream suppliers of technology and the downstream users of the 
technology often favor the former and limit the users’ opportunity to 
appropriate the returns from innovation. However, technological paradigms 
are not the only drivers of innovation in low-tech industries. Market oppor-
tunities may differ considerably from technological opportunities both in 
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extent and in nature (von Tunzelmann and Acha, 2005). Fast-growing areas 
of consumption, that may or may not be in line with the current technological 
development, constitute a powerful driver of innovation in low-tech  
industries (von Tunzelmann and Acha, 2005).  

Based on the combined results from the abovementioned research project 
Policy and Innovation in Low-Tech (PILOT), a number of specific inno-
vation characteristics in low-tech industries have been observed. Hirsch-
Kreinsen (2008a) advances a model of innovation in low- and medium-tech  
industries. In line with von Tunzelmann and Acha’s (2005) findings, Hirsch-
Kreinsen (2008a) recognizes a changing technological paradigm and market 
demand as the two fundamental driving forces of, and preconditions for, 
innovation in low-tech industries. Key features of managerial and organi-
zational capabilities to deal with innovation in low-tech industries are based  
on in-house practical knowledge and, to a large degree, on centralized 
managerial competence (Hirsch-Kreinses, 2008a). However, low-tech firms 
are typically small and are therefore typically restrained from resource-
intensive strategic actions. Consequently, cooperation with high-tech, often  
specialized, supplier firms and consultants is often critical for firms in low-
tech industries to maintain and expand their innovation abilities. Recently,  
open innovation strategies among small firms have been observed to be more 
common in low- and medium-tech industries than previously held in the  
literature (Flor et al., 2019;  Oduro, 2019). Other observed stylized charac-
teristics of innovation in low-tech industries are that firms in low- and  
medium-tech industries typically employ strategies that favour incremental 
innovations, whereas high-tech industries tend to opt for radical innovations  
focusing on products (Hirsch-Kreinsen, 2008a). Innovation in low-tech 
industries is typically characterized by novel problem solving by means of 
technology developed in other industries. Adapting technology developed in 
other industries often requires combining and recombining technological 
components and using and distributing knowledge to solve problems specific 
to the low-tech industry in question (Hirsch-Kreinsen, 2008a).                                          

2.2 Analytical Framework 
In section 2.1, the rather extensive and largely empirically oriented literature 
on how innovation differs across industries was reviewed, focusing on 
literature that addresses innovation patterns in relation to mature industries, 
service industries, and low-tech industries. In line with previous research on 
the security sector (e.g., Pierce, 2013; Blackstone and Hakim, 2010; De 
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Waard, 1999), it is asserted in this dissertation that these simple industry 
categories collectively cover important characteristics of the Swedish security 
sector and security guard industry. 

Based on previous research on innovation patterns from these industry 
perspectives, what innovation output patterns and characteristics can be 
expected to be found in the present single-industry analysis? It is important 
to note that in today’s modern economy, it is often difficult to determine the 
boundaries of a service industry, as the distinguishing line between services 
and products is increasingly blurred. Similarly, at any given time, it may be 
difficult to assess the current industry life cycle stage of an active industry. 
Moreover, although R&D intensity may be relatively straightforward to 
assess, categorizing industries as low-, medium, or high-tech has been a 
rather criticized approach. One of the main arguments in this criticism is that 
R&D is but one possible source of innovation, many firms manage to 
innovate without extensive (or any) formal R&D expenditures, for instance 
by using, employing, and adopting general purpose technology in new 
problem solving. 

Nevertheless, in literature addressing the context of innovation in terms 
of differences across industries, these three dimensions (industry life cycle, 
service vs. manufacturing industries, and level of R&D intensity) are among 
the most commonly employed. They are also commonly featured in a variety 
of recent academic debates on innovation (Moreira et al., 2020; Oduro, 2019; 
Ortiz-Villajos, and Sotoca, 2018; Ugur, and Vivarelli, 2021). For the purposes 
of this dissertation, these perspectives make it possible to distinguish simi-
larities and dissimilarities with regard to innovation patterns between the 
Swedish security guard industry and security sector, on the one hand, and 
industries that supposedly resemble the security sector (along these three 
dimensions) on the other. In so doing, conventional lessons primarily stem-
ming from literature that, on an aggregated level, addresses innovation pat-
terns across industries, are used in this dissertation.  

2.3 The Concept of Industry – Definitions  
and Operationalizations 

The term ‘industry’ (Swedish: bransch) is one that is frequently encountered 
in everyday speech. However, there is no consensus regarding what exactly  
constitutes an industry (Gratzer, 1996). Market and industry boundaries are 
something that we use to classify the organization of economic activity in our 
minds, it is a construct rather than something inherent in the organization of  
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economic activities per se (Geroski, 1998).  Therefore, it follows that there are 
many ways to identify industries and their boundaries. How the distin-
guishing lines between industries are drawn, in theory and operationally, 
may have great impact on the outcome in any industry study, for producers 
and users of industry statistics, and not least, in this dissertation.27  

Kay (1990) has argued that the boundaries of industries are determined  
by close substitutes on the supply side, whereas boundaries of markets are  
determined by substitutions on the demand side. Determining the bound-
aries of industries is associated with determining the degree to which 
products are substitutes for one another (e.g., one product line can be 
substituted by another) but it is also associated with a geographical aspect of 
substitution. The geographical dimension of an industry is typically the 
geographical area where the producers are situated. The geographical  
dimension of an industry is focused on the location of the producers – not 
the customers/consumers. However, for some industries, especially some  
service industries, the location of consumption tends to be within the same 
geographical area as the producers (Kay, 1990). ICT, in general, and  
globalization complicate the task of identifying ‘the’ geographical area of an 
industry as firms located all over the world can be in direct competition.  
Nevertheless, this line of thinking of   the concept of industry holds that an 
industry consists of a number of producers of close substitutes that (within a 
geographical area) are in direct competition with each other.   

However, not all scholars subscribe to the  view that the conceptual divid-
ing line between the concept of market and that of industry is clearly identi-
fiable by distinguishing between supply and demand side aspects. There are  
at least three traditions of identifying market and industry boundaries 
(Geroski, 1998): 1) neoclassical economics, 2) economic law, applied by e.g.,  
Courts, Commissions and anti-trust authorities, and 3) strategic manage-
ment.  

1) Regarding the industry and market concept within neoclassical eco-
nomic theory, there are well-established definitions of ‘the market’; see e.g.  
Jevons (1970 [1871]), Cournot (1838), Bertrand (1883), Marshall (2015) 
[1920], and others, where ‘the law of one price’ plays an important role in 
determining the boundaries of a market. The law of one price states that, for 
any product in a market and where there can be only one price, if a different  

— 
27 How to define industries has  also been noted to  be of paramount importance  to individual firms  
as it  affects how the firms are managed (Geroski, 1998). Firms may also uncover new opportunities  
for innovation  by thinking creatively  about what market and industry is (to the firm) (ibid.).  
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price for a similar product is observed. This is conceptually dealt with either 
as another distinct product or a different market. An industry is thus typically 
understood as a single-product industry where firms produce under the same 
conditions. Curran and Goodfellow (1990) argue that microeconomic theory 
is only able to define the concept of market and industry unambiguously by 
theoretical models of perfect competition and perfect monopoly, where 
“firms producing a single identical product under identical cost conditions 
and selling in the same market may be grouped together in an industry” 
(Curran and Goodfellow, 1990, p.17). In such simplistic but theoretically 
appealing models, the concepts of market and industry are synonymous 
(Curran and Goodfellow, 1990). 

2) Regarding the industry and market concept within economic law, an 
anti-trust perspective is commonly employed. In such a perspective, ‘unam-
biguously’ defining the concept of market and industry can only be achieved 
by theoretical models of perfect competition and perfect monopoly (Curran 
and Goodfellow, 1990). Courts and Commissions have a keen interest in 
identifying monopolies, and this is reflected in that anti-trust authorities (and 
industrial economists) have been known to conceptualize markets by 
identifying products, producers and geographical areas which hypothetically 
could be monopolized (Niminet, 2008, Geroski, 1998, 2003).28 

3) Regarding the industry and market concept within strategic manage-
ment: practitioners and scholars with a focus on how firms and organizations 
themselves define markets and industries and tend to vary more in their 
definitions than the above-discussed traditions of defining markets and 
industries. Several marketing and business strategy scholars have reasoned 
that markets adequately can be defined along the three dimensions: customer 
groups, customer functions, and technologies (Buzzell, 1978; Abell, 1980; 
Day, 1981, Markides, 1997). This approach integrates perspectives from both 
the demand and supply side. 

— 
28 Such conceptualization draws  on the economic theories of cross-elasticity  of demand and price 
relatedness (See Sheffman and Spiller, 1987; Landes  and Posner, 1981;  Slade, 1986; and Kay, 1990).  
Cross-elasticity of  demand is concerned with “to what extent does  a p rice movement in market A 
influence the quantity which is demanded in market B” (Kay, 1990, pp.10–11). If price movement  
in market A  is found to  influence  the demanded quantity in market  B, market  A and B  are  
effectively one and the same  market rather than two separate markets.  Similarly, the boundaries  
of  markets can  be determined  by analyzing price  relatedness in that two (hypothetically distinct)  
markets constitute  a single market  if price changes in market A and in market B  are found to  
closely f ollow each  other (Kay, 1990).  
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Other scholars have argued that markets can be defined based on the 
‘smallest area’ in which the firm (the one defining the market) finds it 
possible to be a ‘viable competitor’ (Kay, 1990). Similarly, the influential 
works of Porter (1980, 1985, 1990) address industries by analysing com-
petitive forces. Porter argues that definitions of industries, in essence, con-
stitute a choice of how to differentiate between established competitors and 
substitute products or services, between existing firms and buyers and 
suppliers (Porter, 2004 [1980], p.32). Porter advocates a broad focus on com-
petition in industry analyses, including both firms in the most immediate 
industry and firms outside the industry, i.e., suppliers, buyers, threat of 
substitute products, and entry.  

As discussed above, there are numerous definitions of the concept of 
industry. Nevertheless, ‘industry’ is often treated as something self-evident  
and unchanging over time. Consequently, explicit articulation of how the  
industry concept is applied is often lacking (Stokes and Banken, 2015). It has 
been suggested that as industries change over time, new industries emerge  
and others become obsolete and cease to exist, thus, empirical classifications 
need to change over time (Becattini, 2002). This is a rather common 
methodological challenge in longitudinal studies where the subject of inves-
tigation often changes over time. (Gratzer, 1996). However, in industry  
studies, and in studies where industry is a contextual variable, the concept of 
industry has often been treated as something static, including in research 
focusing on industry change and dynamics (Stokes and Banken, 2015). 
Furthermore, studies are often vague regarding the firm-industry relation-
ship, e.g., in terms of what firms constitute the industry (ibid.). Finally, it has 
been noted that self-classification is not an unproblematic approach to define  
or construct an industry, where the firms, which are to be classified, classify 
themselves (Becattini, 2002). 

As for operationalizations of the industry concept, one common approach 
is to operationalize the industry concept by reconstructing the industry by  
identifying the firms that over time have been operating in the industry. Data  
on firms entering and exiting the industry over time can be compiled from 
source materials such as trade journals, registers from trade associations, and 
other records of producers and/or sellers  of a certain product (Carroll and 
Swaminathan, 2000; Thompson, 2005; Klepper and Simons, 2000, 2005; 
Klepper 2002). The industries in focus are often industries with central 
distinct products that can define the industry. Industries are defined and/or 
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operationalized as the firms that produce or sell those distinct products, e.g., 
automobiles, tires, televisions, penicillin (Klepper, 2005) or iron and steel 
ships (Thompson, 2005). This approach is common in life-cycle studies. 
Probably the most common approach to operationalize the industry concept 
is to use industry classification codes. There are several different industry 
classification standards (Statistics Sweden, 2020a), such as the American 
standard SIC (Standard Industry Classification), the European standard 
NACE rev.2 (General Name for Economic Activities in the European Union), 
and the Swedish standard SNI (Standard för svensk näringsgrensindelning). 
In Sweden, the responsibility for the SNI industry classification standard lies 
with Statistics Sweden (Statistiska Centralbyrån) but the Swedish Tax Agency 
(Skatteverket) is responsible for collecting data. 

All firms in Sweden (all legal forms) are obliged to register their business 
at the Swedish Companies Registration Office. At least one SNI code must be 
specified, indicating the firm’s primary industrial activity. The responsibility 
for describing and classifying a firm’s economic activities is delegated to the 
firm (Statistics Sweden, 2020a, 2017).29 If more than one SNI code is  
registered, the primary economic activity must reflect the most significant 
economic activity of the firm based on (in descending order): turnover, hours 
worked, sale value, value added, property assessed value (Statistics Sweden, 
2020a). 

Operationalizations of the industry concept using industry classification 
standards are associated with several methodological challenges. For 
instance, as shown above, industry-classification standards such as SNI codes 
entail a considerable degree of self-evaluation from the firms that are to be 
classified. Thus, classifying a reality requires scholars to rely on the accounts 
of the reality made by the actors that are to be analysed (Becattini, 2002). 
Firms probably do not have the same interest as researchers and authorities 
in accurately classifying their economic activities. In the case of the Swedish 
security guard industry, one example is that the number of firms that have 
reported operating within the security guard industry over time greatly 
supersedes the number of firms that have been authorized to conduct such 
security services.  

Furthermore, the relationship between firms and industries is often 
difficult to address when relying on industry classification codes. Industry 
— 
29 The firm is requested to classify their economic activities into  a suitable SNI code. If the firm  
does not  manage  to find a  suitable code (despite using the Tax Agency’s e-service search functions  
for SNI codes),  the firm is asked  to  thoroughly describe  its economic activities s o that the Tax  
Agency can assign  an SNI  code (Skatteverket, 2015).    
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statistics, based on industry classification codes, are mainly available on an 
aggregated level. Data on the firm-industry relationship are (at least in 
Sweden) only available if individual firms are de-anonymized because of 
various laws and regulations relating to public access and secrecy (Public 
Access and Secrecy Act, SFS 2009:400; Statistics Sweden, 2020b). This makes 
it hard to validate or complement the source materials with more firm-level 
data from other sources. There is no way of assessing whether a firm’s self-
classification is valid. 

In this dissertation, three principal approaches to industry definitions and 
operationalizations are employed. Together, these approaches cover firms 
offering security services and products. One covers a broader selection of 
firms offering security services and products, which is denoted ‘the Swedish 
security sector’. The other approach covered a narrower selection of firms 
offering security services: the Swedish security guard industry.  

The conventional approach of industry classification codes is employed to 
capture the Swedish security sector. One major advantage of this approach is 
that industry data covering various aspects of industry structure over time 
are easily accessible at Statistics Sweden. Furthermore, in relation to the 
other, narrower definition, this approach captured a broader scope of firms 
selling security products and services. In that sense, analysing the security 
sector also enabled the analysis of other ‘competitive forces’ (Porter, 1980) to 
the security guard industry than the industry rivalry within the narrowest 
borders of the security guard industry.  

The other approach used to define and operationalize the industry 
employs an institutional entry barrier, namely the legal requirement of 
authorization to sell professional security services (the Act on security guard 
firms, SFS 1974:191, SFS 1980:588; the Security Decree, RPS FS 1987:1 FAP 
578-2).30 This is how the Swedish security guard industry’s trade organization 
(SWESEC), the European Union, and the Confederation of European 
Security Services have defined the industry (CoESS, 2013). With this 
operationalization, the problem of self-classification (Becattini, 2002) can be 
avoided. For a firm to enter the security guard industry, it needs to meet the 
legal requirements pertaining to, for instance, the firm’s scale and continuity 

— 
30 In  other industries, institutional legal entry barriers can be found. For instance, real estate broker 
and interpreter are two  professions that  need  authorization (the fo rmer from the Board of  
Supervision of Estate Agents  (Fastighetsmäklarinspektionen) and the latter from the 
Administrative Services Agency (Kammarkollegiet)) (FMI, 2015; Kammarkollegiet,  2015).  
Conducting credit market services also requires  authorization by the Financial Supervisory  
Authority (FI,  2015).  
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of security services, and employees’ security guard training and experience. 
The County Administrative Board (Länsstyrelsen) is responsible for the 
authorization and for monitoring of security guard firms. 

Furthermore, the authorization requirement ensures an explicit firm-
industry relationship because the authorizations are issued to individual 
firms; all individual firms comprising the industry have been authorized and 
are traceable by the decision documents pertaining to the authorization. This 
method reveals a relatively homogenous population in terms of business 
activities. Furthermore, the firms that pass the entry barrier are monitored 
(by the County Administrative Board), which also ensures a homogenous 
population in that it represent the firms that continuously meet the legally 
requirements of being an authorized security guard firm. 

Moreover, regarding the tendency to treat the concept of industry in a 
static manner (Stokes and Banken, 2015), many institutional entry barriers 
change over time. Laws and decrees for authorizing security guard firms 
change over time. This was also the case for the period studied in the present 
dissertation (1992–2012). In that sense, a dynamic operationalization of the 
industry is possible using an institutional entry barrier of laws and decrees. 
At the same time, this operational definition offers consistent boundaries of 
the industry over time. 

In addition to these two main approaches to defining the security guard 
industry and the broader SNI-defined security sector, a further operational 
definition was required since it was not always possible to link SNI codes to 
the companies identified in the empirical materials. Regarding the broadly 
defined security sector, I also include firms that produce and/or supply 
security products and/or security services. This is in line with Sempre’s 
(2010) definition of the security sector and it is in line with the broad and 
fairly general definition of an industry/sector, where an industry/sector is 
defined on the basis of close supply-side substitutes (Kay, 1990; Krugman, 
1981). This broad definition of the Swedish security sector refers to firms 
with security activities in Sweden. It includes, in line with Wakefield’s (2012) 
definition of the security sector, both manned security services (“security 
guards ‘manned’ or ‘staffed’ services”) and security hardware. This broad 
approach to defining the security sector is further discussed in Chapter 5. 

Table 2.2 summarizes the different approaches for defining and opera-
tionalizing the industry/sector. No approach comes without disadvantages 
(Stokes and Banken, 2015). Many studies on innovation in service and ‘low-
tech’ industries, and on innovation from industry life-cycle perspectives, do 
not elaborate on how the industry concept is approached. 
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Table 2.2. Summary of employed operationalization of the industry concept in this  
dissertation.  

 The Swedish The Swedish The Swedish security 
security sector security sector guard industry  
broadly defined by SNI  
defined 

Operationalized as Firms that Firms with an Firms that were legally 
according to industry authorized to sell 
trade journals classification security guard services 
sold security code (SNI code) professionally 
products and assigned to the 

 services  security sector 

 Level of  High(er)               Low(er)  
 aggregation 
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3. Methodological Considerations 
and Empirical Materials 

This chapter describes the general methodological setting, principal data 
sources and empirical materials used in this dissertation. It also describes and 
discusses the databases that have been constructed for this dissertation: three 
databases on innovation (i.e., a LBIO database, a patent database, and a 
trademark database), one database addressing standardization, and one 
database that covers industry structure and development.  

3.1 Innovation Indicators and Measurability – To What 
Extent Can Innovation Be Measured?  

As Garcia and Calantone (2002 p.111), leaning on Schumpeter (1939), put it: 
“[t]he identification of innovation types and their influence on the market-
place is really a problem as old as classical economics”. At the core of this 
problem lies the challenge of measuring a multifaceted and complex pheno-
menon (Nelson et al., 2014). Many scholars from different fields, as well as 
practitioners, have invested considerable intellectual efforts to come to grips 
with how innovation (best) can be measured and evaluated. Defining and 
operationalizing innovation are perhaps especially complicated given the 
complexity, ambiguity, changing nature, and multilevel nature of innovation 
(Patel and Pavitt, 1997; Sveiby et al., 2012a; Wincent et al., 2015). Although 
there have been considerable efforts to standardize and harmonize defini-
tions, measurements, indicators and proxies for innovation (OECD, 2005, 
2018), many challenges remain in defining innovation (Garcia and 
Calantone, 2002; Baregheh et al., 2009; Gault, 2013; Snyder et al., 2016) as 
well as in measuring innovation (Nelson et al., 2014; Gault, 2013; Kleinknecht 
et al., 2002; Hicks and Katz, 1996; Cirera and Muzi, 2020). The question of 
‘to what extent innovation can be measured’ is a fundamental question of 
reliability and validity in all innovation studies. However, definitive answers 
to the question are unlikely to be attained. The best we can do is probably to 
be explicit about the limitations of the different approaches to measuring 
innovation. The rest of Section 3.1 addresses the various aspects that com-
plicate innovation measurement. 
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3.1.1 The Relative Nature of Levels of Newness 
One of the most distinguishable characteristics of innovation in most defini-
tions is that innovation is something new. However, newness comes in 
degrees – there are various levels of newness. A commonly cited reflection on 
the varying nature of innovations and their varying levels of newness from 
Schumpeter (1947) reads: “It [an innovation] need not be Bessemer steel or 
the explosion motor. It can be Deerfoot sausage” (Schumpeter, 1947, p.151). 
To distinguish between different levels of newness, often referred to as levels 
of innovativeness, various typologies of levels of newness are found in the 
innovation literature. Garcia and Calantone (2002) show that typologies 
found in the literature range from two to eight different categories of inno-
vations’ level of newness. The simplest categorization consists of a dicho-
tomization between e.g., ‘discontinuous’ and ‘continuous’ innovations, ‘sus-
taining’ and ‘disruptive’ innovations, ‘really new’ and ‘incremental’ inno-
vations, and, most commonly, between ‘radical’ and ‘incremental’ innova-
tions. Other typologies distinguish between ‘low’ innovativeness, ‘moderate’ 
innovativeness and ‘high’ innovativeness. The categorization in the different 
typologies has resulted in that the same name is used for different types of 
innovation (Garcia and Calantone, 2002, p. 117). This has complicated the 
comparison of results from different studies, since different labels on the 
same level of newness are employed in different studies. Furthermore, the 
same label, e.g., ‘incremental’ innovation, may be used to characterize 
different levels of newness in different studies. The relative nature of defining 
newness has resulted in research myopia that “never achieves the status of 
‘re’-search” (Garcia and Calantone, 2002, p.112). 

Newness is thus a relative concept. An innovation may have different levels 
of newness depending on perspective, e.g., a new product may be radically 
new to an industry or a firm, while it is not ‘new to the world’ (Garcia & 
Calantone, 2002). Innovation studies have addressed this relative nature of 
newness by distinguishing for whom the (potential) innovation is new: in 
terms of new to the world, or new for a country, region, industry or firm 
(Archibugi & Pianta, 1996). Others have addressed newness from the 
adopters’ point of view (e.g., Aiken & Hage, 1971; Hage & Dewar, 1973; 
Rogers, 2003). From this perspective, newness per se is not the focus, but 
rather newness from the perspective of the relevant unit – individual, organi-
zation – of adoption. In that sense, there is an inherent subjectivity in the 
concept of newness (Walker et al., 2002). 
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Garcia and Calantone (2002) suggest a typology for identifying different 
types of technological innovation that synthesizes categorizations. The 
typology categorizes innovations along the dimensions of market discontinu-
ities and technology discontinuities. Every (potential) innovation is evaluated 
along these dimensions on both the macro and micro level, where the former 
measures newness on the levels either ‘new to the world’ or ‘new to the 
market or new to the industry’. The micro level measures newness on firm 
and costumer level. This typology, based on previous research on new 
product development (and marketing and engineering), suggests that ‘radical 
innovations’ are innovations that are new in the sense that they produce both 
market and technology discontinuities on both macro and micro level. The 
steam engine, the telegraph, and the World Wide Web are examples of such 
radical innovations. ‘Incremental innovations’ on the other side of the 
spectrum, show market and/or technology discontinuities only on the micro 
level (i.e., on firm level or at the level of the customer). An example of an 
incremental innovation is a new series of automobiles. ‘Really new innova-
tions’ are, in Garcia and Calantone’s (2002) typology, innovations that 
produce either market or technology discontinuity on a macro level. Two 
examples of ‘really new innovations’ are the Sony Walkman and the elec-
tronic microscope (ibid). 

An integral part of identifying and comparing different innovations relies 
on establishing the level of newness of innovations. However, it has been 
noted that little continuity exists when it comes to establishing new to whom? 
and what ‘new’ represents, i.e., new how? (Garcia & Calantone, 2002, p.112). 
Another important aspect of the relative nature of innovation, further 
discussed below, deals with the new when of innovation and relates to the 
iterative nature of innovation. Another fundamental criterion relates to the 
commercialization of innovations. 

3.1.2 The Commercialization Aspect of Innovation 
Another defining criterion of innovations, besides the newness criterion, is 
that innovations have a commercialization aspect of the new, or at least an 
implementation or adaptation aspect. The concept of innovation differs from 
that of invention in that the former produces changes in the economic 
process (Schumpeter, 1939, p. 59) by introducing and carrying out new 
production combinations on the market (Schumpeter, 1911/1934, p.66). The 
Oslo Manual suggests that innovations typically have been ‘implemented’, 
meaning implemented on the market and thereby “brought into actual use in 
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the firm’s operations” (OECD, 2005, p.47) and/or “put into use or made 
available for others to use” (OECD, 2018, p.20).  

The operationalization of this second defining criterion has commonly 
been held to be whether a new or significantly improved product or service 
has been introduced to the market. Introduction on the market is often the  
dividing line for determining whether a new product or service has  
sufficiently high commercial value to be defined as an innovation. However,  
this is not necessarily the dividing line for new or significantly improved 
processes, marketing methods, or new ways of organization, since these often 
are internal processes (Kleinknecht et al., 1993). Firms’ incentives to keep  
such innovations concealed from others are not negligible. Other well-known 
circumstances where market introduction is not necessarily a sensible divid-
ing line between innovations and inventions include when social innovations 
or public-sector innovations are to be defined (Gault, 2013). Innovation 
implementation in the sense of market introduction is best suited for 
innovations in the business sector (ibid.).  

Furthermore, to empirically determine whether a potential innovation has 
been introduced on a market is not always as clear cut a dividing line 
empirically as it is in theory. The introduction process of a new product/  
service arguably starts well before the first sale of a product/service, e.g., 
marketing often starts before the market introduction. Thus, the point in 
time when the ‘innovation’ is introduced  on the market is not always easily 
defined. A common way to operationalize the innovation’s market intro-
duction is by identifying the time when the innovation first is sold on the 
market. However, given that transactions  may be arranged in many different 
manners, e.g., payments before the innovation is launched on a market, or a  
significant period after, defining the market introduction by the first sold  
specimen of the innovation also has  its limitations. And indeed, not all  
innovations introduced in a social context are directly sold on a market (cf. 
social entrepreneurship). Also, recognizing market introduction on a market 
and an industry level is not uncomplicated since the boundaries of markets  
may change and can furthermore be blurred because markets often overlap.  
Sometimes, innovations create entirely new markets, and sometimes the 
market changes at such a pace that it is difficult to establish clear boundaries  
for what constitutes a market (Schumpeter, 1934 [1911]; Geroski, 1998).  31   
— 
31 In an attempt to  meet some of these challenges, the Oslo Manual has recently come to  address  
the commercialization aspects of innovation in  terms of  products, services and processes “that  
have been made available to potential users (product) or brought into use by the unit  (process)”  
(OECD, 2018,  p.20).   
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Finally, one methodological implication of the commercialization aspect 
of innovation is that innovations that are not commercially successful are 
harder to identify and observe than successful innovations. This tendency has 
been addressed in terms of a pro-innovation bias (Downs and Mohr, 1976; 
Rogers, 2003 [1963]; Van de Ven et al., 1999; Gripenberg et al., 2012). At the 
core of the pro-innovation bias, the following view of innovation dominates: 
“[i]nnovation is often viewed as a good thing because the new idea must be 
useful – profitable, constructive, or able to solve a problem. New ideas that 
are not perceived as useful are not normally called innovations; they are usu-
ally called ‘mistakes’” (Van de Ven et al., 2008, p.11). Fougère and Harding 
(2012, p.32) argue that OECD’s Oslo Manual is considerably pro-innovation 
biased in that no unsuccessful innovations are included. Some of the above-
discussed issues are amended in the OECD (2018) definition of implemen-
tation where an innovation (as opposed to an invention) is “put into use or 
made available for others to use” (OECD, 2018, p.20). 

3.1.3 Temporal Aspects of Innovation Output  
– the When of Newness 

There are a number of challenges in studying innovation that relate to the  
time aspects of innovations. One of the more commonly observed is the 
difficulty of identifying a particular point in time when an innovation 
becomes an innovation, given that innovations often comprise myriad com-
ponents and activities and processes.  

Capturing the  when of innovation is difficult irrespective of whether we 
seek the timing of innovation activities, the innovation outcome, and/or the 
effects of innovation (OECD, 2005, p.41). The potential returns that motivate 
firms to invest in innovation activities lie in the future. Potential impacts on  
firm performance, for instance, that stem from the development and imple-
mentation of an innovation, and/or improvements in innovative capacity,  
and so forth, are often not observable during the review period (OECD, 2005,  
p.41). These lag effects – ‘diffusion lags’ – complicate the studying of the 
effects from innovations on various levels  of analysis. For instance, at the firm 
level, the potential return of innovation activity investments may appear 
years after the investment and implementation of the innovation. On a more 
aggregated level, potential movements in industrial productivity due to 
innovations may also lag behind the actual implementation of the innovation 
(David, 1990). Furthermore, effects of innovation can be of both direct and 
indirect nature, and bear intended, unintended, and even undesirable 
consequences (Sveiby et al., 2012a). 
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Nevertheless, even if we focus on innovation in terms of innovation out-
put rather than the innovation process spanning idea to implementation, 
identifying the when of innovation is difficult. In the Oslo Manual (OECD, 
2005), innovation is defined as the very implementation of a new or signi-
ficantly improved product, service, process, marketing or organizational 
method. As discussed previously, even if we use the point in time when an 
innovation is introduced as an indicator of the when of the innovation, 
identifying such a point in time is often difficult.  

For how long is an innovation an innovation? It is not only the starting 
point of an innovation that is of interest when attempting to measure inno-
vation, but also the point in time when an innovation no longer can be con-
sidered an innovation (Frankelius, 2015). Schumpeter (1911/1934) recog-
nizes that an entrepreneur brings an innovation to the market. After that, the 
entrepreneurial function has played out its role, and the entrepreneur is no 
longer an entrepreneur. From a process perspective, innovation processes 
have been suggested to emerge from an extended gestation period that may 
last several years. The innovation process stops when it has been imple-
mented or when resources have run out (Van de Ven et al., 2008, pp.23–24). 
Others have suggested that innovation processes are carried out even further 
in an iterative manner (Garcia and Calantone, 2002; OECD, 2018). The 
iterative nature of innovation has, for instance, been expressed in that new, 
reintroduced, and improved innovations typically follow the first introduc-
tion. The iterative nature thus suggests varying degrees of innovativeness 
(newness) (Garcia and Calantone, 2002, p.112). 

These different time-related challenges for studying innovation call for 
several different perspectives from which innovation patterns over time can 
be studied. Different innovation measurements and indicators approach 
these challenges (the when of innovation) in different manners, as we shall 
see in the following section. 

3.2 Common Innovation Measurements and Indicators 
A number of measurements, indicators and proxies of innovation exist in 
today’s economic literature, all of which present advantages as well as dis-
advantages. There are many publications that survey and review the mea-
surements employed in innovation studies (e.g., Dziallas and Blind, 2019; 
Kleinknecht et al., 2002; Kleinknecht and Bain, 2003; Archibugi and Pianta, 
1996, Gualt, 2013; Coombs, et al., 1996; Keupp et al., 2012; Becheikh et al., 
2006; Saarinen, 2005; Sjöö, 2014 and Taalbi, 2014; Growth Analysis, 2013, 
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2014, 2015). A common way of overviewing innovation measurements and 
indicators is by distinguishing between measurements and indicators that 
measure innovation input, innovation intermediate output, and innovation 
output (Acs and Audretsch, 1993). 

3.2.1 Innovation Input Indicators 
Innovation input measurements cover innovation activities induced and car-
ried out in the innovation process that typically precede and enable the 
introduction of new innovations.32 Typical innovation input measurements 
have been R&D expenditures and the ratio of employees involved in R&D 
activities (Acs and Audretsch, 1993). A considerable number of measure-
ments, indicators, and best practice of innovation activities and innovative 
capacity exists. For instance, within technology and innovation management, 
and within the managerial accounting literature (see e.g., Adams et al., 2006; 
Brattström et al., 2018), there has been a concentration on financial measure-
ments of innovation inputs. Most measurements address R&D and new pro-
duct development, rather than other types of innovation (e.g., process inno-
vations) (Adams et al., 2006). Within industrial organizational and other eco-
nomics-oriented strands of innovation literature, the most common inno-
vation input measurement has also traditionally been R&D expenditures.  

One major advantage of using R&D as an innovation indicator is that 
R&D data are readily available for long time periods (Archibugi and Pianta, 
1996; Gualt, 2013; Adams et al., 2006). However, several disadvantages with 
innovation indicators based on R&D data have been put forth; one of the 
most pronounced being the tendency to overestimate innovation, since not 
all R&D investments lead to innovation (Michie, 1998; Becheikh et al., 2006). 
On the other hand, measuring R&D may also underestimate the quantity of 
innovation output since innovation may emerge in response to specific 
problems or opportunities, rather than from formal R&D (Becheikh et al., 
2006). Furthermore, innovations in large firms tend to be over-represented 
since R&D activities often are informal in small and medium-sized firms. The 
nature and importance of R&D also vary across industries (Kleinknecht et 
al., 2002; Acs & Audretsch, 1990). 

— 
32 Innovation activities have, for instance, been  central in studying firms’ dynamic capabilities  
(Teece, Pisano, 1994;  Teece et al.,  1997) and firms’ absorptive  capacity o f technology (C ohen  &  
Levinthal, 1990)).  
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3.2.2 Innovation-Intermediate Output Indicators 
Innovation indicators based on patent data, e.g., number of granted patents 
or number of patent citations, have been denoted intermediate output indi-
cators of innovation (Acs and Audretsch, 1993), as they do not necessarily 
measure innovation output. Patent data measure invention rather than 
innovation (Coombs et al., 1996). Many patented inventions never reach the 
market, i.e., never become innovations. Furthermore, many innovations are 
not patented (Arundel and Kabla, 1998; Coombs et al., 1996), e.g., service 
innovations, as (technological and non-technological) advances are not 
always patentable or not a desirable method for firms to protect their 
advantage (Coombs et al., 1996, p.404). Furthermore, what is patented differs 
greatly in value or importance (Griliches, 1990, p.1669; Trajtenberg, 1990). 
Moreover, the propensity to patent differs significantly across industries as 
well as across firms (Comanor and Scherer, 1969; Coombs et al., 1996).33 
Some have even argued that patents, in some circumstances, may be imped-
ing innovation instead of providing the innovators with incentives to inno-
vate (Mireles, 2005; Jaffe and Lerner, 2004). 

Approaching innovation by means of patent data has nevertheless been 
one of the most commonly employed innovation indicators. One major 
advantage of this approach is that patent data, like R&D data, is often readily 
available, and typically for even longer time periods than for R&D data 
(Archibugi and Pianta, 1996; Gualt, 2013; Adams et al., 2006). Patent appli-
cations can also be employed as a direct measure of inventive output and, in 
contrast to R&D data, patent data can generally be geographically pinpointed 
with great precision and linked to individuals (Ejermo et al., 2022). 

3.2.3 Innovation Output Measurements 
To deal with the limitations of measuring innovation indirectly by innova-
tion input- and intermediate output measurements, more direct indicators 
have been developed (Kleinknecht and Bain, 1993; Becheikh et al., 2006). 
Innovation output measurements sprung out of research interest in cap-
turing the economic significance of the innovation process (Santaarelli and 
Piergiovanni, 1996). There was a need for an approach to measure innovation 

— 
33 At least four different patent data-based measurements have been developed to address the  
problem of the skewness  of value between individual patents,  and thereby increase  the accuracy  
of patent counts: patent citations, renewal fees, patent families, and patent claims (Archibugi &  
Pianta, 1996, p.455). However,  as innovation indicators, many of the disadvantages discussed  
above prevails’ for all these measurements.    
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output which focuses on innovations that have reached a market and were 
marketed commercially (Coombs et al., 1996). Since the 1970s, substantial 
efforts among researchers have been devoted to the development of new 
innovation-output indicators (Kleinknecht, 1993). 

Two different approaches to innovation output measurements are often 
highlighted: the ‘subject approach’ and the ‘object approach’ (Archibugi and 
Pianta, 1996; Sjöö, 2014; Taalbi, 2014). The ‘subject approach’ measures 
innovation output by collecting data through surveys of (both innovating and 
non-innovating) firms, i.e., by asking the subjects (the firms) directly about 
their innovative activities and output. In contrast, the ‘object approach’ 
measures innovation output by approaching the actual innovation rather 
than the innovating firm (Sjöö, 2014; Taalbi, 2014), i.e., the individual inno-
vation is the analytical unit of the indicator (Archibugi and Pianta, 1996, 
p.455). 

The subject approach 
The most extensive source of subject-based innovation-output data is the 
international survey called Community Innovation Survey (CIS). Which 
currently is conducted every two years (Community Innovation Survey, 
n.d.). The subject approach builds on surveys of managers’ self-assessment of 
innovation activity and innovation output. CIS has been institutionalized by 
the European Union and is organized by EUROSTAT (Coombs et al., 1996). 
The emergence of the CIS surveys has been closely developed in relation to 
OECD’s four editions of the Oslo Manual (OECD, 1992, 1997, 2005, 2018), 
the aim of which is to harmonize survey methods for the collection of inno-
vation data.34 

Some of the claimed advantages of the subject approach are that the 
approach collects data on both innovating and non-innovating firms, and 
covers firms developing innovations as well as firms that use and adopt 
innovations (Archibugi and Pianta, 1996). The questionnaires are not only 
sent to firms in manufacturing industries, which has been common in other 
approaches to measure innovation output (Archibugi and Pianta, 1996). 
However, gaining access to CIS data is deliberately difficult, because the 
statistics producers often are bound by law to protect the confidentiality of 
their respondents (Gualt, 2013, p.443). Recently, however, CIS data pertain-
ing to innovation in Swedish firms are available on aggregated level (Statistics 
Sweden, n.d.b.). Another principal disadvantage of the subject approach is 
— 
34 For a historical background of CIS, see Kleinknecht (1993, pp.4ff) and Arundel and Smith 
(2013). 
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the arbitrariness associated with managers’ self-assessments of innovative 
activities and innovation outcomes of the firm they represent (Kleinknecht, 
1993). As discussed in Chapter 2, self-assessments from the view of the unit 
of analysis (e.g. the firm) can be problematic (Becattini, 2002). Self-assess-
ments regarding innovation activities may be even more troublesome. Zerbe 
and Paulhus (1987) elaborate on the concept of ‘socially desirable respond-
ing’, the tendency of representing oneself favourably in accordance with 
contemporary social norms. Being innovative is indeed socially desirable 
today: the generally positive attitude toward innovation and the conse-
quences of innovation in society have been denoted an ‘innovation paradigm’ 
(Sveiby et al., 2012b; Wincent et al., 2015).  

Furthermore, CIS data on both total innovation expenditures and shares 
of imitative and innovative products in a firm’s total sales are based on 
information where the respondent is obliged to estimate the numbers, and 
the response rates are sometimes low and skewed (Kleinknecht et al. 2002; 
Ejermo 2004). An illustrative example of how the above-discussed caveats 
may affect the survey’s outcome is provided by Kleinknecht (1993, p.5): 
Kleinknecht observed conflicting answers from several respondents repre-
senting the same firm when employing a survey-based approach. This 
tendency proved to be the case for several firms. Substantially different esti-
mations of the number of innovations were reported from different 
respondents representing the same firm. More recently, substantial differ-
ences in self-reporting innovation rates have been observed between different 
survey instruments (Cirera and Muzi, 2020). 

Moreover, surveys within the subject approach have been described as 
something of an administrative burden to responding firms, which may 
affect response rates (Coombs et al., 1996, p.404). This is critical in the sense 
that the quality of the survey is highly dependent on response rates 
(Kleinknecht et al. 2002; Becheikh et al., 2006). Furthermore, firms with 
fewer than 10 employees are typically excluded in CIS data (De Jong and 
Marsili, 2006; Statistics Sweden 2016, 2020c). Consequently, a considerable 
number of innovations may remain undetected when applying the subject 
approach in practice by means of CIS data. Moreover, as firms with between 
10 and 199 employees (249 in earlier surveys) are selected from a stratified 
random sample, it is only partly possible to study the same firms longi-
tudinally using surveys from different years (Statistics Sweden, 2016, 2020d). 
Furthermore, the low threshold for the level of newness applied in CIS, where 
something can be innovative from the perspective of new to the firm, has 
been criticized (Frankelius, 2015). This becomes especially problematic as 
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results commonly are reported without distinguishing whether innovation is 
approached from the level of newness ‘new to the firm’ or ‘new to the market’ 
(Statistics Sweden 2020c, 2021). Consequently, innovation activity is not 
distinguished from innovation output. Finally, how respondents interpret 
the term “innovation” may vary considerably (Statistics Sweden, 2020d; 
Cirera and Muzi, 2020). 

The object approach builds on direct measurements where the individual 
innovation is the analytical unit of the indicator. The approach was deve-
loped to study the relationship between new technology, industry dynamics, 
and economic development (Archibugi & Pianta 1996). The most common 
method for measuring innovation in the object approach is by counting 
individual innovations; thus, the approach is sometimes referred to as an 
innovation-count approach. At least three principal approaches to gain data 
on innovation output within the object approach have previously been 
employed (Kleinknecht and Reijnen, 1993, p.199): i) collecting data on major 
innovations from historical literature; ii) collecting data on innovations by 
consulting experts; iii) counting innovations in trade journals.  

Among the pioneering work that spun out of the efforts to create new 
innovation-output measurements with the object approach are the Gellman 
Research Associates’ work to compile a list of 1,310 cases of innovation over 
the 1953–1973 period based on data from historical literature (i), and by 
consulting a panel of experts (ii).35 Another oft-mentioned pioneering work 
is that of Joe Townsend, who created the Science Policy Research Unit 
(SPRU) innovation database by collecting data by consulting experts (ii). The 
database comprises information on more than 4,000 radical innovations in 
the United Kingdom from 1945 to 1983 (Townsend, 1981; Robson et al., 
1988; Kleinknecht, 1993; Kleinknecht and Reijnen, 1993; Santarelli, 1996; 
Sjöö, 2014; Taalbi, 2014). Another pioneering work employing the object 
approach by means of counting innovations in trade journals (iii) is the work 
carried out by the Future Group (Edwards and Gordon, 1984) for the U.S. 
Small Business Administration. By employing the approach of counting 
innovations in trade journals (iii), information on more than 8,000 inno-
vations introduced in the U.S. in 1982 was generated (Kleinknecht, 1993). 
— 
35 The 500 most  important innovations out of this list, as ranked by a panel of experts, were  
researched in more depth (see Kleinknecht, 1993, p.4 for further elaboration).  
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The method of measuring innovation output by counting innovations 
identified in trade journals has come to be known as the Literature-Based 
Innovation Output Method, LBIO. 

The LBIO is designed to measure innovation output by counting inno-
vations rather than innovation input. Thus, the method is better suited to 
research questions concerning innovations that have been introduced on a 
market rather than the activities carried out by the subjects. For instance, the 
method is better suited to research questions concerned with the diffusion of 
innovation within a social system (e.g., an industry or a sector) than approaches 
focusing on innovation-input indicators (e.g., firms’ R&D activities). 

The LBIO method builds on the premise that firms disclose their products 
and services and that journal editors make thorough selections of products, 
services, and that which is new to the industry (Kleinknecht et al., 1993; 
Santarelli and Piergiovanni, 1996). As with any approach to measure innova-
tion, there are several advantages and disadvantages with the object approach 
and the LBIO method, but the object approach and the LBIO method avoid 
the problems of firms’ self-assessments of innovation activities and output 
(Kleinknecht, 1993). Another advantage is that the investigated firms are not 
administratively burdened (Kleinknecht and Reijnen, 1993; Coombs et al., 
1996; Santarelli and Piergiovanni, 1996). Moreover, the object approach and 
the LBIO method are not hampered by secrecy problems (Santarelli and 
Piergiovanni, 1996). In contrast to the subject approach and CIS, the LBIO 
method is also well-suited to capturing small firms. Furthermore, the LBIO 
method, in conformity with innovation surveys (Archibugi and Pianta, 
1996), is applicable in services industries, for which traditional innovation 
indicators have been less suitable (Santarelli and Piergiovanni, 1996; Walker 
et al., 2002). Finally, as Sjöö (2014 p.131) argues, the LBIO approach covers a 
relatively wide selection of aspects of innovation, such as descriptions of the 
included innovations, information on the innovations’ origin, user indus-
tries, level of novelty, complexity, development, and collaborations. Thus, the 
LBIO method is well-suited to dynamic analyses of innovation output in 
service sectors as well as in manufacturing, allowing both quantitative and 
qualitative analyses over time (Kander et al., 2019; Taalbi, 2019, 2020). 

A recognized weakness with the LBIO approach is that even though the 
object approach (including the LBIO method) avoids self-assessments, it is 
based on trade journals, expert opinions, or historical literature, which makes 
it dependent on the assessments of one or more individuals (e.g., editors, 
experts, authors) (Sjöö, 2014; Taalbi, 2014). Thus, both the subject-based and 
object-based method rely on perceptual judgments (Sjöö, 2014, p.131; Taalbi, 
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2014, pp. 54–55). Employing the object-based method to identify an inno-
vation requires that it has been observed by the editor, expert, and/or author. 

Furthermore, process innovations and other ‘internal’ innovations tend to 
be underrepresented in the material, as firms may be reluctant to disclose 
information on such in-house processes (Coombs et al., 1996; Kleinknecht et 
al., 2002). Survey-based innovation indicators and patent data are likely to be 
better suited to capture in-house process innovations (Coombs et al., 1996). 
The LBIO method may also be biased towards technological and radical 
innovations: innovations with a marginal level of newness tend to be 
regarded as less or not newsworthy and may not be included in the trade 
journals (Becheikh et al., 2006). Furthermore, the actual number of inno-
vations discovered with the LBIO method tends to depend on and vary with 
the actual number of journals covered (Kleinknecht and Reijnen, 1993, 
p.201). Moreover, the full population of innovation is unknown since only 
innovations mentioned in the journals can be detected, which complicates 
standard statistical analysis (Archibugi & Pianta1996, p. 456; Taalbi, 2014, 
p.326). However, even though the full population of innovation remains 
unknown, it is still possible to analyse trends within the sample. 

3.2.4 Service Innovation Indicators 
Measuring innovation in services has proven more complicated than for 
innovation within manufacturing, both with regard to innovation output and 
input (Camacho and Rodriguez, 2008, p.461). The most widely used inno-
vation performance measurements have been conceptualized for new 
product development (Arundel and Kabla 1998; Brouwer and Kleinknecht, 
1999; Keupp et al. 2012) and are firmly rooted in studies on innovation in 
manufacturing (Coombs and Miles, 2000). As Coombs and Miles (2000, p. 
86) argue, theory and statistical instruments have often been based on 
approaches developed on the premise that manufacturing has a predominant 
role. It has been argued that this is particularly true in the field of innovation 
studies. However, the call for the development of innovation indicators suit-
able to capture innovation in services has been increasingly recognized 
(Gault and Pattinson, 1994; Coombs and Miles, 2000; Hipp and Grupp, 2005; 
Gallouj and Savona, 2009). One expression of this is the attempts to revise 
the Oslo Manual by the Services Working Group (the Voorburg Group) in 
order to better capture innovation in services (Gault and Pattinson,1994; 
Camacho and Rodriguez, 2008). 

Analyses of services have become increasingly common since the begin-
ning of the 1980s. The view of services firms and industries as being ‘non-
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innovative’ and ‘late adopters’ of new technology originating from other  
sectors has been increasingly challenged (Coombs and Miles, 2000; Dziallas 
and Blind, 2019). The role of service-oriented firms as both users of new 
technology and catalysts of development of new technology has been widely  
recognized (Griliches, 1992; Coombs and Miles, 2000; Evangelista, 2002; 
Gallouj and Savona, 2009). In their use of new technology, some service-
oriented firms have shown to be highly innovative in their applications of IT,  
generating new software (Coombs and Miles, 2000). In measuring the roles 
of service firms as users of new technology and, in turn, as a source of 
innovation, it has been argued that established measures and surveys in line 
with the guidelines from the Oslo Manuals cover innovation in services 
poorly (Coombs and Miles, 2000, p.87). R&D investments have proven less 
important in service industries than in the manufacturing sector. Innovation 
expenditures in service firms are often distributed across R&D, marketing, 
knowledge generation, training, and investments in innovative technology 
(machinery, plants, etc.). Thus, measuring innovation activities by figures of  
formal R&D may underestimate innovation in service industries 
(Evangelista, 2002).  

Against this background, there have been efforts to develop innovation 
indicators in services (Dziallas and Blind, 2019; OECD, 2018). For instance, 
trademarks as an indicator of innovation in services has been suggested  
(Hipp and Grupp, 2005; Flikkema et al, 2019). Trademarks (brands) have  
been suggested to capture service innovation better than traditional 
indicators (Hipp and Grupp, 2005; Gotsch and Hipp, 2012; Mendonça et al., 
2004; Flikkema et al., 2014; Millot, 2009). However, like R&D- and patent-
based indicators, counts and measurements of registered trademarks are not 
a direct measurement of innovation. As Hipp and Grupp (2005) point out, 
trademarks are often indirectly linked to innovation rather than directly.  
They suggest an indirect link between innovation and trademarks in the form 
of “protection mechanisms via image building” (Hipp and Grupp, 2005,  
p.527). This has also been empirically observed in Djellal and Gallouj’s (2001) 
study on innovation in service industries, where some 40 percent of the  
innovating firms surveyed held ‘brand image’ as an important expression of 
being effective. Hipp and Grupp (2005, p.526) also argue that trademarks are 
likely to be registered shortly before a new service or product is launched on 
the market. In contrast to employing patent data (not all patents are com-
mercially introduced to the market), they  argue that it is likely that products  
and services with registered trademarks will be launched (Hipp and Grupp, 
2005, p.526).   
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Several ‘peculiarities’ of services have been identified as explanations for 
why theories and techniques to measure the essence of service innovation 
have proven more challenging than e.g., measuring product innovation 
(Coombs and Miles, 2000).36 It is impractical to review here all the unique 
features of services that have been found to distinguish services from 
products (and the service sectors from other sectors). However, three 
commonly voiced features are: i) the unique nature of the transaction of 
services, in which it is often difficult to determine the exact content of the 
service; ii) the central role of user involvement in the service; and iii) quality 
changes in services are difficult to account for (not least because of i and ii) 
(Griliches, 1992; Gallouj and Savona, 2009).37 Consequently, a challenge is 
that it is particularly difficult to distinguish between process innovations and 
product innovations (Gallouj, 2002). In a similar manner, the dividing line 
between products and services is commonly blurred, and indeed some 
services are marketed as products. The traditional distinction between service 
sectors and manufacturing sectors has been challenged since completely 
‘service-free’ products are rare at best (Hauknes, 1996). Another typical 
feature of services that complicates innovation measurement is that many 
services are customized (Evangelista, 2002). Thus, it is difficult to draw a line 
between what is innovative and what is not. It is also occasionally difficult to 
distinguish innovation input from innovation output in services. Conse-
quently, innovation activities (e.g., R&D investments, technology adoption, 
sales to new markets, and training) have begun to be viewed in studies on 
innovation in services as successful outcomes from innovation efforts 
(Randhawa, and Scerri, 2015; Hall et al., 2009). 

3.2.5 ‘Hidden Innovation’ 
One difficulty by measuring innovation is reflected in that there are con-
siderable differences between what innovation indicators manage to capture. 
Innovations that are not reflected in traditional indicators have been termed 
‘hidden innovations’ (Hicks and Katz, 1996; Hopkins, 2006; NESTA 2006, 
2008; Halkett, 2007; Miles and Green, 2008). There are different types of 
hidden innovations: i) innovations that are excluded from traditional indica-
— 
36 Coombs  and Miles (2000) call this approach (how research should proceed with definitions and  
measurements of service innovation) ‘demarcation’. ‘Demarcation’, as opposed to ‘assimilation’  
or ‘synthesis’ emphasizes the need  for theory and measurements specifically t ailored to  capture  
service innovation.  
37  See  Evangelista (2000, pp.187–189) and Coombs and Miles (2000, pp.92–94) for   a  fuller picture  
of distinct characteristics  of services.  
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tors even though they – to varying degrees – resemble included innovations, 
ii) organizational innovations, innovations of business models, and/or other 
innovations that are not necessarily based on major technological advance-
ments, iii) new combinations of already existing processes, technologies 
etcetera, and iv) small-scale innovations that are developed locally (Halkett, 
2007). 

3.3 Choosing Innovation Indicators for this Dissertation 
The choice of innovation indicator is a ‘non-trivial choice’ in innovation 
research as it may affect the researcher’s conclusions. As discussed, there is 
no panacea for innovation measurement that captures all aspects of 
innovation. Therefore, it is important to specify which aspects of innovation 
are in focus when applying an innovation indicator (Walker et al., 2002; 
Kleinknecht et al., 2002). It has also been suggested that innovation studies 
may benefit from utilizing multiple innovation indicators, rather than relying 
on a single indicator (Nelson, 2009; Nelon et al., 2014). This dissertation 
attempts to provide insights into the nature and dynamics of innovation 
output rather than studying innovation input or activities in the Swedish 
security guard industry and security sector, 1992–2012. Consequently, the 
challenges and requirements of the innovation indicators in this dissertation 
are that they need to be suited to capture innovation output: i) over time, ii) 
in a service industry/sector, iii) at the industry/sector level, and iv) in an 
industry with low levels of formal R&D.  

Given the present dissertation’s focus on innovation output, the choice of 
direct measurement is probably the most practical option. By choosing an 
object-based approach rather than a subject-based innovation-output 
measurement, the previously discussed caveats of firms’ self-assessments in 
survey-based measurements can be avoided. The LBIO approach, the prin-
cipal method of measuring innovation in this dissertation, offers several 
advantages in relation to the above-mentioned requirements for innovation 
measurements in this dissertation and in relation to the survey-based inno-
vation measurements (i.e., a subject-based measurement).  

The LBIO approach, as opposed to survey-based innovation data, is 
available on an annual basis, as trade journals often publish several issues per 
year, whereas the most extensive innovation survey, Community Innovation 
Survey (CIS), is conducted every second year. The LBIO approach is 
applicable to service industries (Archibugi and Pianta, 1996; Santarelli and 
Piergiovanni, 1996). The LBIO approach is well-suited to cover innovation 
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on the industry level. The journals analysed in this dissertation cover inno-
vation in both the security sector and the security guard industry, (primarily) 
on the Swedish market. The material covers new products, services, pro-
cesses, marketing, and organizational methods, where the level of newness is 
at the industry level, rather than on the new-to-the-firm level, which is 
commonly found in innovation surveys. Despite this, the material also covers 
the innovating firms, i.e., firms that develop and introduce innovations. The 
LBIO approach has been criticized for only capturing innovative firms 
(Archibugi and Pianta, 1996). However, as this dissertation reconstructs (see 
section 3.6) essentially the whole population of the Swedish security guard 
industry, ‘non-innovating’ firms are empirically identified and included. 
Finally, another important reason for choosing the LBIO alternative was that 
choosing an industry survey would risk low response rates, leading to one or 
a few cross-sections which would provide few insights for the period 1992– 
2012. As for using existing innovation surveys, gaining access to existing 
innovation survey-based data (CIS data) is deliberately difficult to gain access 
to, and the firm-level data need to be treated to protect the confidentiality of 
its respondents (Gualt, 2013). Neither the firms within the Swedish security 
guard industry and the security sector nor the actual innovations would be 
identifiable; this would have hampered insights into the adequacy of the 
firms’ self-assessments both regarding their industry affiliation and their 
innovations. 

A weakness with the LBIO approach is that it tends to be biased towards 
product innovations and it tends to capture radical innovations rather than 
incremental innovations (Becheikh et al., 2006). Therefore, it is important to 
note that it is unlikely that the LBIO approach captures all innovations in an 
industry (Archibugi and Pianta, 1996). Nevertheless, it is possible to analyse 
trends in the material, even though the full population of innovation remains 
unknown. 

In an attempt to avoid some of these caveats in this dissertation, the LBIO 
method is supplemented by the use of patent data, which has been suggested 
to be better at capturing in-house process innovations (Coombs et al., 1996). 
I also make use of trademarks, which have been proposed as a promising 
indicator of innovation output in service industries (Hipp and Grupp, 2005). 
Furthermore, I also explore an approach that addresses innovation in relation 
to standardization, since this method potentially can capture ‘hidden inno-
vations’ for which other methods are less suitable.  
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3.4 Constructing the LBIO Database 

 3.4.1 Journal Selection 

INNOVATIVE SECURITY BUSINESS 

The construction of the LBIO database makes it possible to identify trends 
and temporal patterns of the extent and character of innovation output that 
emerge in the Swedish security sector and the Swedish security guard 
industry, 1992–2012. 

A central premise of the LBIO approach is that firms disclose their products 
and services and that journal editors make thorough selections of products, 
services, and that which is new to the industry (Santarelli and Piergiovanni, 
1996). It has also been noted that there tends to be a positive correlation 
between the number of analysed trade journals and number of identified 
innovations (Santarelli and Piergiovanni, 1996). Therefore, the selection of 
relevant trade journals is crucial (Coombs et al., 1996; Kleinknecht et al.,  
1993). There are three relevant trade journals for the research period that all 
specialize in the security sector and have similar target readers: Aktuell  
Säkerhet, Detektor/DetektorScandinavia and Skydd & Säkerhet. ‘Aktuell 
Säkerhet’, has been published since 1985,  publishing 6–8 issues per year, and 
has currently (in 2018) approximately 30,000 readers per issue (Persson,  
n.d.). ‘Detektor/Detektor Scandinavia’ has been published since 1989 and is 
currently (in 2018) publishing 6 issues per year and approximately 11,600  
prints per issue (Detektor, n.d.). 

The largest journal is Skydd & Säkerhet. It was published from 1986 to 
2018 with eight issues per year. The journal had over 50,000 readers per issue 
in 2012, and 16,500 prints per issue (Skydd & Säkerhet, 2012). The target 
reader groups included security managers within the private sector, the 
government, municipalities and counties; managers with overall manage-
ment and business responsibilities; professional purchasers, planners and 
operations managers; the Swedish police force, civil protection (räddnings-
tjänsten), the insurance industry, consultants, opinion leaders and the 
Swedish Armed Forces (Skydd & Säkerhet, 2012, 2013).  

Given the relatively long time period in the constructed database, 1992– 
2012, following only one of these three journals quickly generated substantial  
empirical material. Following the journal Skydd & Säkerhet (8 issues per year  
for the period 1992 to 2012) entailed covering material consisting of between  
10,000 and 10,500 pages. Ideally, the two other journals, Aktuell Säkerhet and 
Detektor/Detektor Scandinavia, would also perhaps have generated a larger 
number of identified innovations. However, as Archibugi and Pianta (1996,  

90 



 3. METHODOLOGICAL CONSIDERATIONS 

p.456) point out, no available innovation-count database claims to capture 
all innovations within a given industry (or other part of the economy). Thus, 
I have chosen not to include the other two journals. Moreover, the objective 
of measuring innovation in this dissertation is to seek patterns of innovation 
in the industry and sector. Analysing every issue during 1992–2012 for one 
journal should cover the most central innovation patterns. 

3.4.2 Selection Criteria – Operational Definition of Innovation 
In the LBIO approach, journal editors are assumed to make reasonable 
selections between press releases and other sources, so that innovations that 
are new to the industry are selected. In that sense, innovations are assumed  
to be premiered in the selection process of journal editors  (Kleinknecht et al.,  
1993). However, in order to distinguish innovations from non-innovations, 
six principles have been applied:  

1. More than an invention: there must be attempts at commerciali-
zation 

2. Product, service, process, marketing and organizational innovations 
(OECD, 2005), and opening of new market (Schumpeter, 1934) 

3. Novelty not only explicitly stated (novelty from the perspective of 
the security guard industry and/or the security sector) 

4. Innovations were included in the database even if the innovating 
firm(s) could not be identified 

5. Innovations that were exclusively focused on IT security, without 
specific implications for the Swedish security guard industry and 
security sector, were excluded 

6. A ‘single unit’ innovation, e.g., a new product or service rather than 
a new product line 

1) In line with Schumpeter (1934) (as well as Sjöö 2014, Taalbi, 2014 and 
Saarinen, 2005), a distinction between inventions and innovations is made in 
this dissertation, where the latter is defined as the carrying out of a new 
combination of resources that has a commercial value, whereas mere 
invention was not classified as innovation. The distinguishing line is often 
drawn at the point in time when the new product or service is introduced on 
the market (Garcia and Calantone, 2002). New processes, marketing methods 
or ways to organize are considered innovations in this dissertation if they are 
put to use in production and new in relation to the industry (rather than only 
new to the firm in question). 
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It is not always clear in the materials if or when a potential innovation has 
reached the market. Therefore, potential innovations that were described as 
close to market introduction were also included if they fulfilled the other 
criteria. In the same vein, potential innovations that had already been 
established on the market were also included. If the potential innovation was 
described as something that was aiming at and approaching a market 
introduction, it was classified as something more than an invention. One 
argument for is that mentioning an innovation in a trade journal may be seen 
as a distinct part of its commercialization process. Indeed, the adopters’ point 
of view has been suggested to be paramount when determining whether it is 
an innovation (Rogers, 1962). The fact that a potential innovation is com-
municated to its (potential) adopters is thus arguably an important step in its 
commercialization. Despite this, a number of cases that I have found have 
not been included in the database due this selection criterion – for instance 
new products/services that were at an early stage of their development. 
Determining the time of the innovation output is in line with many other 
LBIO studies (Kleinknecht and Bain, 1993; Sjöö, 2014; Taalbi, 2014), derived 
from the time of the market introduction, or if such information did not exist, 
at the time of the publishing of the article when the innovation is first 
mentioned.38 

2) In line with the Oslo Manual’s definition of innovation, an innovation 
is held to be: “[…] the implementation of a new or significantly improved 
product (good or service), or process, a new marketing method, or a new 
organizational method in business practices, workplace organization or 
external relations” (OECD, 2005, p.46). In addition, and in line with 
Schumpeter’s (1934) definition of innovation, the opening of a new market 
is also held to be an innovation. A difference in my own database in 
comparison with the Oslo Manual concerns the minimum level of newness. 
The minimum requirement in the Oslo Manual is that the innovation 
constitutes something new to the firm (OECD, 2005, p.46), which includes 
innovations developed within the firm or adopted from other firms (OECD, 
2005, p.46). The lowest level of newness in my LBIO database is at the 
industry level: a new or significantly improved product, service, process or 
method in relation to the Swedish security guard industry and/or the security 
sector. The present dissertation focuses on innovation output rather than 
— 
38 As discussed in Section 3.1 it is exceedingly difficult to  date innovations since innovations are  
processes of myriad activities and components. Even when referring  to innovation output, there 
is an iterative aspect  in the sense that the innovation  (e.g.,  a new  product)  typically continues  to  
develop after its market introduction.  
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innovation activities. Furthermore, as mentioned, the LBIO method is ill-
suited to identify innovations that are new to the firm. 

3) In the extensive SWINNO database developed by Sjöö (2014) and 
Taalbi (2014), and based on the LBIO-method, “[a]n explicitly stated dimen-
sion of novelty was required” (Sjöö, 2014, p.144). However, such explicit 
statements were not always informative guidelines in the construction of the 
database for the present study, since the minimum level of novelty is at the 
industry level. In some cases, new products, services or methods were 
explicitly stated to be new to a firm, but because similar products, services or 
methods from other firms had been recorded in earlier issues, these cases 
were excluded. On the other hand, some cases were not explicitly stated to be 
new, but were assumed to be so – and therefore included in my database – if 
nothing similar had been recorded in earlier issues in the journals. 
Essentially, in this dissertation, ‘new to the industry’ is operationalized by 
whether the (potentially) new has been communicated through the journal 
to the industry. When a new product, service or method is reported for the 
first time in the journals it is assumed to be new to the industry at the time 
the article in question was published. 

4) In contrast to SWINNO (Sjöö, 2014; Taalbi, 2014), a few unidentified 
developers of innovation have been included in the present dissertation’s 
database. Sjöö (2014) and Taalbi (2014) included cases of innovation in their 
database where the source of the innovation was unknown if a commer-
cializing agent, e.g., a sales agency or company, could be identified (Taalbi, 
2014, p.63). In the database constructed for this dissertation, four inno-
vations without information on their source or commercialization agent 
were included. Of these, three came from general purpose technology, and 
one innovation was a security guard robot for which the developer or 
commercialization agency could not be identified.  

5) For a few years during the period of investigation, there was a rather 
large focus on IT security in Skydd & Säkerhet. IT security became a 
permanent feature (and a recurring headline in the journal). In this context, 
there were mainly reports of new and updated software dedicated to IT 
security. The companies behind these software programs were generally 
distinct IT companies, rather than operating in the security guard industry 
and security sector. Furthermore, the sheer volume of IT security news 
appeared rather disproportionate to other news. Therefore, it was required 
that new IT products and services: 1) were described as distinctly imple-
mented in the security industry and security sector, and 2) were an integral 
part of the security solutions and/or a new method that meant something 
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significantly new to the industry or sector. The mere fact that a company 
could achieve better IT security with the new software was not sufficient to 
be classified as industry-level innovation. 

6) The innovation had to be recognizable as a ‘single unit’, e.g., a new  
product or service. New product lines were not counted as an innovation. 
However, if the innovation that started the product family could be identified  
and categorized as an innovation in accordance with the above categories, it  
was included as one innovation in my database. 

3.4.3 Data 
This section describes the variables included in the database constructed 
from information collected in the trade journals following the selection 
criteria discussed above. 

Number of innovations over time 
In total, 147 innovations – defined in accordance with the operational defi-
nition above – were identified in the trade journals. For every innovation, a 
short description of the innovation was included in the constructed LBIO 
database, along with information on the length of the article (count of rows 
and words) and the references (i.e., issue and page). The length of the of the 
articles varied from approximately 10 to over 500 rows (average 43 rows), i.e., 
the information was more extensive on some innovations. Nevertheless, in 
order to meet the selection criteria, a certain amount of information was 
required if it was to be included in the database. Sometimes, rather extensive 
information about the identified innovations also made qualitative analyses 
of the innovations possible. 

One major challenge in identifying innovations is their relative nature 
(Garcia and Calantone, 2002). What may be an innovation on the firm level 
might not be novel to the industry or new to the world in a larger sense 
(OECD, 2005, 2018; Garcia and Calantone, 2002). For that reason, the aspect 
of ‘to whom’ an innovation was novel was assessed both from the perspective 
of the Swedish security guard industry and the Swedish security sector. The 
classification scheme was constructed so that an innovation could be 
considered to be an innovation from one or both perspectives. As the security 
guard industry is a part of the larger aggregate of the security sector, an 
innovation that was new to the industry was also coded as new to the sector. 
However, an innovation that was considered new to the sector was not 
necessarily new to the security guard industry (e.g., security products such as 
locks, safety bars, security mailboxes, and so on). The point in time for 
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market introduction was recorded as the when of the innovation. If nothing 
else was stated in the article, market introduction was recorded as the time 
the article was published. This also covered a few cases where the innovation 
was about to be launched on the market but had not yet been launched. 

Type of innovation 
The identified innovations were coded according to what type of innovation 
it appeared to be. Six different categories were employed. The categories were 
mainly based on OECD’s (2005) definition of different types of innovation, 
where four different types are recognized: product innovations; process 
innovations; organizational innovations; and marketing innovations.39 
However, service innovations were included in the database as a separate 
category. In addition, a category for ‘opening of new market’ was included. 
The material was coded so that innovations that fit the definition of more 
than one type of innovation were not confined to one single code. 

Level of newness (innovativeness) 
As noted in Chapter 2, there are reasons to believe that radical innovations 
are quite rare in the security guard and security sectors. This literature mainly 
distinguishes between radical and incremental innovations. For this reason, 
I found it necessary in the thesis to not only distinguish between incremental 
innovations and (the probably few) radical innovations, but I also sought to 
nuance the image of the novelty of innovations – so that it would become 
possible to distinguish innovations that were markedly improved from pre-
vious solutions (without being completely and radically new) from incre-
mental innovations, where improvements to previous solutions were of a 
more discreet nature. This was necessary for both theoretical and empirical 
(practical) reasons. Theoretically, in that there is potentially more to learn 
about the novelty of innovations in mature, low-tech and/or service indus-
tries than the fact that they tend to be low and of an incremental nature 
(Chapter 2). Practically and empirically: a dichotomy between radical and 

— 
39 OECD (2005) distinguishes between four different types of innovations: i) product innovations  
(which “involve significant changes in capabilities of goods or services” (OECD, 2005, p.17), ii)  
process innovations (“representing significant changes in  production and delivery  methods”  
(OECD,  2005, p.17)), iii) organizational innovations (referring to  “the implementation of new  
organizational methods. These can  be in business  practices, in workplace organization  or in  the  
firm’s external relations” (OECD,  2005, p.17),  iv) marketing innovations (“involve the 
implementation of  new marketing methods.  These can include changes in  product design and  
packaging, in product promotion and placement, and in methods for pricing goods and services”  
(OECD, 2005,  p.17)).  
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incremental innovations risks resulting in a categorization of innovations 
where virtually all innovations are sorted under incremental innovations. A 
categorization in which almost all observations fall under one of the cate-
gories, while the other category remains severely underrepresented, seems 
too blunt for the purpose of distinguishing between the varying novelty of 
observed innovations. 

Thus, like previous LBIO studies of Swedish innovations (Taalbi, 2014), I 
chose to categorize news degrees into three levels. I chose to call these “radical 
innovations”, “major improvements innovations” and “incremental inno-
vations”. I started from the criteria used by Taalbi (2014, p.69) as well as from 
Garcia and Calantone’s (2002) critical discussion of the novelty of inno-
vations. However, I adapted the categories to the empirical material used in 
this thesis and the type of information on innovation in the source materials.40 
A “radical innovation” is something that significantly differs from the state 
of the art in the market(s) where it is introduced. It is something with disrup-
tive properties in that it competes with e.g., new properties and features 
compared to previous solutions. Like Garcia and Calantone’s (2002) 
approach to radical innovations, this category of innovations covers things 
with a significant level of innovation both marketwise and technologically. 
Such innovations often span several industries and have a global reach. An 
example of a radical innovation within (and from the point of view of) the 
Swedish security sector is the surveillance camera when first introduced on 
the market (see Chapter 5).  

Continuing, the category “major improvements innovations” represents 
significant improvements, but without being very different from previous 
solutions and thus do not constitute radical innovations. This may involve 
applying new technologies that significantly improve and partially change an 
already established service, but without changing the customer needs of the 
service (c.f., Christensen’s sustaining innovation; Christensen, 1997). This 
category of innovation thus exhibits less disruptive characteristics, both 
marketwise and technologically, than radical innovations. This may involve 
implementing a technology that is already established in other industries, but 
which in the security guard industry and/or security sector constitutes a 
certain disruption of previous solutions. Or vice versa: it can be a technology 
that is a significant improvement over previous solutions in the security 
guard and/or security sector, but which targets the same market, customer 

— 
40 Taalbi (2014) however calls his three different categories “entirely new”, “major improvements”,  
and “incremental”.  
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segments and niches as before. Introducing a majorly improved surveillance 
camera to the market, which improves the quality, e.g., by enabling camera 
surveillance in low light, may constitute an example of a major improvement 
innovation in the security sector. Finally, to the category of incremental 
innovations I consider to be more marginal improvements in already 
established solutions, such as a new generation of locks. However, an incre-
mental innovation must be an improvement for the intended user. These may 
be improvements that make the innovation more efficient, cost-saving, easier 
to use, etc. (Kleinknecht et al., 2002). 

In cases where the innovation emerged from technology, the type of tech-
nology adopted (or developed) was addressed primarily from the industry 
catalogue Säkerhetsguiden:41 Alarms and alarm devices; Surveillance 
cameras, camera systems and compatible technology; Surveillance and moni-
toring systems; Locks, security doors and accessories; Bank office security 
and other cash handling systems; Burglar-proof storage and garage interiors; 
Scanning technology; Access control and related technologies/pro-ducts/ 
services. After having conducted a pilot study to test the classification 
scheme, a category that covered development in software and IT security was 
specifically applied in the Swedish security guard industry and/or security 
sector. Finally, the category ‘other’ was added to the classification scheme for 
cases that were difficult or impossible to classify.  

Innovation properties (attributes of innovation) 
The trade journals typically address new features, functions and advantages 
when reporting on innovation, and are interpreted as the innovation’s 
relative advantages (Rogers, 1962) in its diffusion process. Descriptions were 
typically addressed from the adopters’ point of view, not from the innovating 
firm’s side. A more nuanced view on an innovation’s value for the cus-
tomer/user has been called for (Sandström, 2011). The present study 
addresses such value for customers in terms of relative advantages from the 
perspective of users of security services and products, marketed in trade 
journals. 

The categorization of the different properties of the innovations draws on 
the study of Kleinknecht et al. (1993), who identified a number of different 
innovation properties (A-N in Table 3.1). The list of innovation properties 
employed in this dissertation was developed further by conducting a pilot 
— 
41 For a closer description of Säkerhetsguiden,  see Section 3.6.  
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Table 3.1 Categories of innovation properties.  

A) More efficient, yielding F) Healthier K) Needs less 
savings on labour, basic maintenance 

 materials, storage room or  
stocks, time, transportation 
costs, capital costs (only 
industrial users) 

B) New functions  G) More user-friendly  L) Greater capacity or 
memory 

C) Improved functions: H) Innovative design M) More compact  
more precise, stronger, 
quicker, more flexible, 
more economical 
(consumer innovations 
only) 

D) Longer service life I) Better for the N) Other properties not 
environment named elsewhere  

E) Safer, more reliable, J) More information  O) Institutional legitimacy  
has less breakdowns, etc. 

Source: Based on Kleinknecht et al. (1993, pp.45–46). 

INNOVATIVE SECURITY BUSINESS 

study, employing the categories of Kleinknecht et al. (1993, p.61). The 
employed categories were found to be reasonably exhaustive also in the pilot 
study. However, in line with the observation that new technology may alter 
established institutional settings in industries (Laurell and Sandström, 2014, 
2016), the trial count revealed the need to include an additional category. A 
category covering ‘institutional legitimacy’ (category O in Table 3.1) was 
added. An illustrative example where the relative advantage largely resided 
with the ‘institutional legitimacy’ of the innovation was a DNA-spray that, 
unlike pepper spray and teargas, does not require a permit. The pilot, and 
later the actual coding of the material, proved that no or only very few could 
match some categories defined by Kleinknecht et al. (1993). These ‘empty’ 
categories are shaded in grey in Table 3.1. In this dissertation, an innovation 
can have one or more of the properties listed in Table 3.1. 
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The origin of innovation: Innovating firms and commercializing agents 
Although the focus of the database is innovation output rather than the 
innovation activities of firms, the database does, to some extent, address the 
question of what firms were innovating. If the trade journal informs of the 
firm(s) that develop and/or are the first to market the innovation on the 
Swedish market, this/these firm(s) is/are included in the database. For four 
out of 147 identified innovations, neither the innovating firms nor com-
mercializing agents were mentioned in the source material. Information on 
the commercializing agent was also included since it was not always possible 
to distinguish the developer of the innovation. Furthermore, as many 
innovations originate outside of the industry, the commercialization agent 
may be characterized as the innovator from the perspective that it introduces 
the innovation to the market. Additional firm-specific data from Retriever 
Business and annual reports have been used. 

If the innovating firm was an authorized security guard firm at the time 
the article was published, the innovation was coded to have emerged from 
within the industry. Since essentially the full population of the Swedish 
security guard industry has been identified and ‘reconstructed’ (see Section 
3.5), it was possible to determine whether the innovation had been developed 
within the industry. However, determining whether the innovation had been 
developed within the Swedish security sector proved more difficult. If, at the 
time of the emergence of the innovation, the innovating firm had an SNI code 
that indicated that the firm was operating within the security sector, the 
innovation was coded to have emerged from within the security sector. 
Unfortunately, it was not always possible to find the SNI code of the firm 
used at the time of the appearance of the innovation. In such cases, an 
assessment was made as to whether the firm belonged to the security sector 
based on the information on the firm in the trade journal. Table 3.2 
summarizes variables included in the LBIO database constructed to study 
innovation output in the Swedish security guard industry and the Swedish 
security sector, 1992–2012. 
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Table 3.2 Summary of innovation variables and the perspectives they offer on inno-
vation output. 
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When studying innovation, Garcia and Calantone (2002) argue that it is 
essential to specify the perspective of innovativeness. The perspectives relat-
ing to whom and how are sometimes overlooked. Therefore, the variables 
used in this innovation study are sorted according to these perspectives in 
Table 3.2. Furthermore, the perspective of when is explicitly stated here, 
mainly because this perspective is advanced in Section 3.3 and Chapter 7 
when standardization is explored in relation to innovation. The ‘New when’ 
also marks the conceptual dividing line between an innovation and 
invention. Finally, a category of other characteristics of innovation provides 
an overview of variables in this study that address other important aspects of 
innovation. 

3.4.4 Methodological Considerations in Applying 
the LBIO Approach 

Novelty from a longitudinal industry perspective 
An advantage of the LBIO method is that it can be applied longitudinally as 
well as cross-sectionally (Kleinknecht et al., 1993). One general challenge 
with the LBIO method, and especially so when applied longitudinally, 
involves the selection of journals and the classification of the innovations 
(Coombs et al., 1996, p. 405). The LBIO method relies on perceptual judg-
ments (Sjöö, 2014; Taalbi, 2014). The LBIO approach rests on the premise 
that editors and writers make relevant selections and adequate repre-
sentations of what is new within the targeted field. It is up to the researcher(s) 
to choose suitable journals, establish a coding scheme for identifying 
innovations, and then identify innovations in accordance with that coding 
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scheme. To prospectively assess novelty based on real-time accounts of the 
industry frontier is arguably somewhat less challenging when analysing 
recent periods than analysing times when the technological frontier in the 
industry differed considerably from that of recent times.  

One way to deal with that methodological challenge is to rely on what is 
explicitly stated to be novel in the journals. However, when conducting a pilot 
study and testing the coding scheme, I found that, on the one hand, some 
products, services and methods were described as new, even though they 
were clearly not, since very similar products, services and methods had been 
described in earlier issues. On the other hand, innovations were not explicitly 
stated to be novel to the industry, although nothing similar had been 
described in earlier issues or volumes. For that reason, I did not rely solely on 
explicit statements of what was new to the industry. In order take a critical 
stand regarding what was new in the industry from 1992 to 2012, all seven 
issues from 1991 were studied before starting the coding of the principal 
material. Lessons from this, together with a literature review on innovation 
in the Swedish security guard industry and security sector before the 1990s 
(see Chapter 5), formed a baseline from which the novelty of innovations was 
assessed. 

Tip of the iceberg and hidden innovations 
Applying the LBIO approach in measuring innovation presents several  
advantages and disadvantages as discussed above. The most important dis-
advantages in applying the approach in this dissertation can – in line with 
Sjöö (2014) – be summarized as an analogy to an iceberg. The object 
approach (including the LBIO approach) seldom makes any claims to 
capture all introduced innovations within the population. The full popula-
tion of innovations remains unknown, and consequently, the sample is not  
statistically significant (Archibugi and Pianta, 1996, p.456). The LBIO 
approach only captures the tip of the iceberg of innovations, whereas the rest 
of the iceberg remains undetected, i.e., ‘hidden’. The innovations found at  
‘the tip of the iceberg’ are innovations significant enough to appear in trade  
journals. Furthermore, product innovations tend to be overrepresented  
whereas in-house process innovations (Coombs et al., 1996, p. 405), service 
innovations and other less tangible innovations are less often spotted (Sjöö, 
2014). Many incremental process, service, marketing, and organizational 
innovations are likely to remain ‘hidden’ under the surface of what is 
detectable and measurable by the LBIO approach. In summary, it is likely 
that a significant part of the innovation output in the Swedish security guard  
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industry and the security sector in 1992–2012, remains hidden. For that 
reason, three other ‘complementary’ databases were constructed based on  
data on trademarks, patents, certificates and accreditations. The latter  
(further discussed in section 3.5 and in  Chapter 7) is proposed as way to  
approach standardization and innovation output. 

3.5 Databases on Trademarks and Patents in the  
Swedish Security Sector 
3.5.1 Trademark Database 

A trademark is defined as an intellectual property right that provides its 
owner with the exclusive right to commercially use the trademark for ten 
years, after which the trademark must be re-applied for (PRV, n.d.b.). There 
are no legal restrictions on how many times a trademark registration can be 
renewed. Trademark protection may be applied for symbols and special 
features (e.g., figures, words, slogans, names or sounds) of a product or 
service. A particular feature or characteristic of the trademark must be 
presented graphically in the application (PRV, n.d.b.). Data on active and 
inactive registered trademarks were collected from the Swedish Patent and 
Registration Office’s database, the Swedish Trademark Database. By includ-
ing trademarks that, at one point in time during 1992–2012, were registered 
(i.e., active), the sample was not biased to only include active trademarks. The 
types of trademarks included in the data are national trademarks, European 
Union trademarks and international-registration trademarks. Rather than 
employing the international ‘Nice classification’ system for classifying goods 
and services (WIPO, n.d.), search words relevant to the security guard 
industry and security sector were used.42 

This approach was chosen because the categories employed to classify 
goods and services are rather broad. Several categories of goods and services 
were found to be relevant and connected to the security sector, but every 
category also included numerous irrelevant cases.43 Using Retriever Business 
to collect data on owners of trademarks, I could ascertain industry affiliation 
by the indicated SNI code. In the present study, trademark registrations are 
recorded for firms within the security sector (as defined by SNI codes), within 
— 
42 The search words applied: ‘säkerhet’ (Eng: security), ‘bevakning’ (Eng: security guard services),  
‘övervakning’ (Eng: surveillance), ‘larm’ (Eng: alarm), ‘vakt’ (Eng: guard).   
43 An expression of this was  that the  trademarks  ultimately identified by utilizing search  words  
relevant to the security sector  were reported under a wide variety of standard classification  
categories of  goods and services. 
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the security guard industry (authorized security guard firms), and within a 
category of firms where the owner of the trademark had applied for a 
trademark related to security services or products but was not operating 
within the security sector or security guard industry as defined by SNI codes 
or authorization. One limitation with this database, and by employing 
trademark data as an indicator of innovation in general, is that there has been 
a distinct global trend of increasing number of trademark registrations and 
applications in recent decades (Hipp and Grupp, 2005; Lyalkov et al., 2021; 
WIPO, 2019). Employing the number of trademark patterns as an indicator 
of innovation output may thus be difficult to interpret in relation to this 
general trend. 

3.5.2 Patent Database 
A database covering granted patents in the Swedish security guard industry 
and security sector, 1992 to 2012, was constructed to complement the LBIO 
approach and the trademarks database. As an initial step, the database Orbis 
was used to identify individual patents that were held by firms that, according 
to their industry classification code, were operating in the Swedish security 
sector. The granted patents were identified through the Swedish and 
European patent databases Swedish Patent Database (Svensk Patentdatabas) 
(PRV, n.d.) and Espacenet (Espacenet, n.d.). Information from the patent 
applications and their status at the patent office included, for instance, 
information on whether the patent was active, what was patented, techno-
logical descriptions, the applicant and owner of the patent, as well as dates. 
One limitation with this approach to establish a database of granted patents 
in the Swedish security sector and security guard industry was that results 
could only be retrieved for firms that were active within the security sector at 
the time of the search (in 2013). Patents (potentially) held by firms that had 
ceased to exist or changed industry affiliation (as measured as industry 
classification code, SNI) are not covered in the database. 

3.6 Standardization as an Alternative Approach to 
Measuring Innovation Output 

In Chapter 7, standardization – in terms of numbers of valid certificates and 
accreditations of security products and services – is explored as an indicator 
of innovation output. Standardization is also explored as an innovative 
marketing and/or organizational method,  by which, for instance, old security 
products such as keys and locks can be described as new and sometimes 
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‘revolutionary’. Standardization also imposes how firms ‘should’ be 
organized in various aspects to be ‘certified’ or ‘accredited’. In that manner, 
standards, and perhaps especially new standards, may affect organizational 
aspects of firms in the industry/sector, changing the development in an 
irreversible manner.  

As discussed above, the most common perspective of the when of inno-
vation output is that an innovation conceptually and empirically becomes an 
innovation at  the time of its market introduction. The alternative approach 
to measuring innovation explores the ‘iterative nature’ (Garcia and 
Calantone, 2002) of innovation, where an innovation continues its develop-
ment after market introduction (e.g., by improving the innovation in  
question or issuing improved new versions of the innovation). Innovation 
processes are commonly held to end at either its market introduction or when 
sources run out (Van de Ven et al., 1999). Consequently, both object- and 
subject-based innovation measurements tend to capture innovations at the  
time of their market introduction.  

However, if the phenomenon being analysed is innovation output, rather 
than the innovation process, it is, I argue, possible to identify and measure  
innovations at a later stage than during or directly after market introduction.  
From this follows that some innovations may become standards themselves,  
and some standards are based on preceding innovations. Measuring 
innovation by counts of standards and certificates may be applied both as a  
direct measurement of innovation and as an indicator of innovation output. 
It may be somewhat of a challenge to distinguish innovations from imitations 
at a later stage, but from an innovation output perspective, imitations are  
essential in the value creation stemming from innovations (Schumpeter, 
1934 [1911]). Tracing innovations may be possible by using standards as an 
indicator of innovation, even though the (principal) innovator may not  
always be possible to identify. 

This approach is also applicable more directly as a measurement of  
innovation. Since the distinguishing line between imitations and incremental  
innovations is arguably vague, the approach may well be suited to capture 
incremental innovations which are hard to detect with other innovation 
measuring approaches (e.g., the LBIO approach). In the case of the regulated 
Swedish security guard industry and security sector, standards and certi-
ficates may also capture services that go unnoticed by other measurements of  
innovation. Finally, establishing standards and certificates may be considered 
innovative by their own accord from a market perspective (i.e., marketing  
innovation). Standards tell us about what constitutes certain aspects of an 
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operator’s existence, actions, and what they do. It tells us what can be 
expected from those who set out to be something, to do something or to have 
something in accordance with a standard (Brunsson and Jacobsson 2000). In 
that sense, standards and certificates may direct the path of further develop-
ment of products and services. Several types of innovations that typically are 
underrepresented in the LBIO approach may be traceable by standards and 
certificates in the security sector.  

3.6.1 Source Materials on Standardization 
Data on certifications and standards has been compiled from the industry 
catalogue Säkerhetsguiden (uncatalogued material (okatalogiserat tryck, 
OKAT)). Here, the non-profit association Svensk Stöldskyddsförening (SSF) 
lists certified security products and services that have been tested and meet 
norms, rules, and requirements from Svensk Standard, Försäkringsbrans-
chens Service AB (FSAB)44, SSF, and/or the Swedish Board for Accreditation 
(SWEDAC). Säkerhetsguiden has been published since 1987 on a yearly 
basis. It is Sweden’s most extensive compilation of certified security products 
and services (Skydd & Säkerhet 2000, issue 2, p.39). 

Security products and services that meet the various criteria of the dif-
ferent standards and certificates are listed in two issues per year. However, 
these are not available for every year among the uncatalogued material 
(Swedish Royal Library; Lund University Library). Nevertheless, the research 
period is reasonably well covered. However, for the period 1993–1995 no 
issues were available in the source material. Säkerhetsguiden contains 
information on products and services and firms that meet the requirements 
of standards. From these materials, I have established a database on valid (i.e., 
active) certificates and accreditations within different categories of security 
services on a yearly basis, 1992–2012. 

3.7 Source Material and Data on Industry Development 
In the present dissertation, industry development is primarily addressed in 
terms of industry structural aspects (e.g., number of firms, firm size 
distribution), and industry dynamics (e.g., firm entry and exit). However, in 
order to address industry development from any perspective, the industry 
population should be defined and reconstructed in terms of which firms 

— 
44 From 1993 – Sveriges Försäkringsförbund. 
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constituted the industry in 1992–2012.45 The operational definition of the  
security guard industry in this dissertation builds on the formal institutional 
condition that every firm that conducts security guard services is legally  
obligated to be authorized.  

3.7.1 Reconstructing the Swedish Security Guard Industry 
A longitudinal, prospective database of authorized security guard firms 
during the period 1992–2012 was established based on records from the 
County Administrative Board. Both active firms and firms that had their 
authorization revoked during the period of study are included in the 
database. Records from a national register of security guard firms, established 
in 2004, were complemented by records from the Stockholm County 
Administrative Board and lists of authorized security guard firms published 
on an annual basis in the industry catalogue Säkerhetsguiden (based on 
records from Västra Götaland County Administrative Board). In total, 1,017 
individual security guard firms were identified. 

Records on the County Administrative Board’s authorization decisions 
represent the foundation for my reconstruction of the industry: firms that 
have or had formal authorization to operate as a security guard business. The 
County Administrative Board is also responsible for supervision: authorized 
security firms must maintain a minimum threshold of professionalism and 
must conduct a certain minimum amount of security guard business opera-
tions in terms of hours worked and turnover in order to retain authorization. 

Firm-specific data found in the authorization records cover: the firms’ 
name and address, date of authorization and authorization status (active/ 
inactive). Furthermore, the data record the geographical area (county) for 
which a firm’s authorization is valid, as well as, in most cases, the firm’s 
organization identification number (organisationsnummer). From this, it was 
possible to determine the number of operating firms in the industry over time 
and to record the dynamics of firm entry and exit in the industry.46 

— 
45  It is also  necessary to identify which firms were operating within the Swedish  security guard 
industry in order  to  determine whether innovations stem from within the industry when applying  
the LBIO approach.  
46 If  a firm had its  authorization revoked, but entered again through renewed authorization, this  
was generally disregarded in the data set. The principal reason for this was th at  it arguably was  
likely that the exit was registered due to administrative reasons rather than an actual stop in the  
firm’s security guard business activities.  
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3.7.2 Source Materials on Industry Development 
The County Administrative Board (Länsstyrelsen) is responsible for the 
authorization of security firms. Prior to the establishment of a national 
register in 2004, all 21 counties were individually responsible for authori-
zation and regional records. The national register is called The Security 
Guard Register (Väktarregistret). When this register was established, all 
regional county records of security guard firms were merged into one 
register. Several regional county records of inactive but previously authorized 
security guard firms were entered into the new register. However, this was 
not always the case. This is of methodological importance for avoiding the 
caveat of survival bias.47 However, Stockholm County and the other largest 
counties have included firms that existed in 1991 and ceased to exist after 
that. In 1991, Stockholm County established a digital register. Security guard 
firms in that register are also included in today’s national register of security 
guard firms. Moreover, by analysing records on authorized security guard 
firms in Säkerhetsguiden, based on data from Västra Götaland County 
Administrative Board, several firms that were not represented in the national 
register in the earlier years of the research period could be identified. This 
enables a prospective account of firms operating in the industry from 1992 
and onward. 

In addition, I have also conducted a more thorough examination of 
archival materials at Stockholm County Administrative Board, as concerns 
authorization of security guard firms.48 The materials consist of 3,738 
decision documents. The length of individual documents ranges from a few 
pages up to approximately two hundred pages. The different types of decision 
documents include: authorization decisions, the firms’ detailed applications 
for authorization to operate as a security guard business, decisions and 
motivations about retraction of authorizations, reported/applications for 
authorization of extended operation in terms of geographical operation and 
type of security guard business, reports from supervisory visits, reports from 
the firms regarding their past year of security guard operation, complaints 
from citizens and from security guard firms, as well as statements from the 

— 
47 Survival bias refers to the methodological implication where only surviving firms are studied in 
a population, excluding  the terminated  firms,  and  still generalized to all firms in the population. 
48 Registration number 6561, 6562 during the period 1991–1997, registration number 24771,  
24772 during 1998, registration number 2472 during the period 1999–2002, registration number  
2121 during the period 2003–2013.  
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National Police Board.  49 The decisions show a vast array of regulation, from  
the control of security guard firms to the colour and design of the security  
guard uniforms. These documents also show criteria for supervision of 
security guard firms and the motivations for denial of authorization. This  
examination of decision documents also generated rather extensive informa-
tion on the firm level and gave an understanding of how the requirement of 
authorization and the regulation of the security guard industry were 
manifested. 

Reconstructing Economic Conditions of the Firms 
The above-mentioned data on the Swedish security guard industry’s consti-
tuent firms have been supplemented by data from the Swedish Companies 
Registration Office (Bolagsverket) and Statistics Sweden: firm level data on 
firm registration and termination50 and firm size in terms of number of  
employees and yearly net turnover. The latter data were received from 
Statistics Sweden and were presented in firm-size categories because of the 
Secrecy Act that individual respondents are protected by. In addition, total 
figures of the authorized security guard firms’ yearly turnover were also 
provided by Statistics Sweden. 

— 
49 Before 2006,  an authorized security guard firm  only  had to notify  the  County Administrative  
Board if  they had extended operations to other  geographical regions or other  types of security  
services  than they conducted previously. After 2006, they  were required to apply for extended  
authorization.    
50 Due to bankruptcy, liquidation, deregistration, merger, or liquidation.  
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 3. METHODOLOGICAL CONSIDERATIONS 

Table 3.3 Summary and overview of empirics and source materials.  

Chapter 4   Chapter 5 and 6  Chapter 7 

Focus  

Empirics and 
material  

Industry structure and Innovation Innovation and 

dynamics standardization 

Reconstruction of the LBIO database of Data on standardization in 

Swedish security guard innovation output in the terms of certificates and 

industry. Based on records Swedish security sector and accreditations of security 

registers from County security guard industry, products and services. For 

Administrative Board(s). 1992-2012. (N=147)  security services, the 

(N= 1017)  Database on trademarks frequencies of certificates 

(See Table 4.1 for an constructed from data from and accreditations have 

overview of all source Svensk been recorded 1992, 1996-

material in the database)  Varumärkesdatabas.  2012, derived from 

Decision documents from (N=314) Säkerhetsguiden. (Data 

Stockholm County Database on patents was missing 1993-1995). 

Administrative Board  constructed from data from (N= 12,724)   

Orbis, Espacenet and 

Svensk Patentdatabas. 

 (N=16) 

 Table 3.3 indicates how these principal blocks of source material are 
 employed throughout the dissertation. This chapter has focused on principal 

source materials, while complementary empirics to the main sources are  
discussed in the chapters in which they are employed.  
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4. Development of the Swedish Security Guard 
Industry and the Security Sector, 1992–2012 

This chapter aims to describe the Swedish security guard industry and the 
Swedish security sector during the period 1992 to 2012, as well as the context 
for innovation output in the present dissertation. This chapter provides a 
background to the industry’s development in terms of industry structure and 
dynamics. This chapter addresses research question number one: What has 
characterized industry dynamics and the structure of the Swedish security 
guard industry and security sector, 1992–2012? 

The competitive nature of the Swedish security guard industry has been 
addressed in previous analyses, finding strong oligopolistic tendencies 
during the mid-1970s to the early 1990s (SPK, 1985, 1992; Monopolutred-
ningen, 1978). In this chapter, the industry’s development is analyzed in 
terms of the development of the number of firms over time, entry and exit 
patterns, as well as issues pertaining to industry concentration and the size 
distribution of firms within the industry. As previously mentioned, in this 
dissertation the Swedish security sector is defined by applying standard 
industry classification codes, SNI codes, whereas the Swedish security guard 
industry relies on the legal entry barrier – authorization – as an operational 
definition. The two different approaches allow analysis of the competitive 
nature at two different levels. The analysis is based on a triangulation from 
multiple sources of evidence (Yin, 2014), where the development of the 
Swedish security guard industry is set in relation to its earlier development 
(from the mid-1970s to the early 1990s) and in relation to the development 
of the Swedish security sector, 1992–2012. The unit of analysis is firms 
offering security services and products, which is analyzed at the firm-
industry level and at the sector-level of analysis. 
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Table 4.1 Largest security guard companies in Sweden (number of employees) in 
1980, 1990, 2000 and 2010.  

Rank/year 1980  1990  2000  2010  

1 Securitas Securitas Securitas Securitas 

2 ABAB ABAB/Partena G4S G4S  

Security AB/ 

Falck Security  

3  Svensk Svensk Svensk 

Bevakningstjänst  Bevakningstjänst  Bevakningstjänst  

AB, subsidiary of  AB AB 

Securitas 

4  Rapid Bevakning Rapid Loomis Sverige 

(then Concelia Bevakning; Duty AB; 

Bevakning AB); Security AB; Niscayah/Stanley  

Argus Vakt AB Addici; Royal Security Sverige 

Säkerhet AB; AB 

Skandia 

Bevakning AB 

Source: SPK 1985, 1992; database constructed by data from Stockholm County  
Administrative Board and Västra Götaland County Administrative Board (in 
Säkerhetsguiden 1992–2010); annual reports; Skydd & Säkerhet 1992–2012.  
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Table 4.1 provides an overview of the largest security guard firms (ranked 
according to number of employees) during the 1980s, 1990s, 2000s, and 
2010s. An altogether rather concentrated industry is depicted, in line with 
previous analyses of the industry. Most of these firms retained their market 
positions throughout the whole period, most notably Securitas and 
ABAB/G4S. ABAB later became Partena Security AB, that through a series of 
mergers and acquisitions subsequently was acquired by the G4S group.51 
Svensk Bevakningstjänst AB was the third largest firm from the 1990s and 
onward. Up until the mid-1990s, Svensk Bevakningstjänst was a subsidiary 
of Securitas with 450 employees in 1995. Svensk Bevakningstjänst AB was 
acquired in 1999 by Bevakningstjänst BT AB (publ). In 2000, Svensk 
Bevakningstjänst acquired all operations from its ultimate owner in order to 
conduct all operations in a single operating company (Svensk Bevaknings-
tjänst, 2001). The position as the fourth largest firm, however, altered over 
the course of time. Rapid Bevakning AB, Duty Security AB, Argus Vakt AB, 
— 
51 For a more detailed account, see Gratzer and Lönnborg (forthcoming). 
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4. DEVELOPMENT OF THE INDUSTRY AND SECTOR 

Royal Säkerhet AB, Skandia Bevakning AB and Addici (with ultimate owner 
Danish Danske Bank A/S), all held the position at one point in time during 
the research period. Eventually, Loomis Sverige AB and Niscayah – both 
spin-offs from Securitas – came to hold the position as number four. In 2008, 
Loomis, formerly known as Securitas Cash Handling Services, was distri-
buted to shareholders. Securitas Systems changed its name to Niscayah in 
2008. In 2011, Niscayah Group AB was acquired by Stanley Black and Decker, 
listed on the New York Stock Exchange. In 2011, the Niscayah Group was 
delisted on the Stockholm OMX Stock Exchange after all shares were 
acquired or redeemed by Stanley Black and Decker.  

4.1 Industry Structure, Dynamics, and Competition  
In economic literature, two distinct traditions are often distinguished when 
theorizing competition: a neoclassical static view, and a dynamic view of com-
petition (Auerbach, 1988). As late as the 1940s, competitive analyses were 
primarily concerned with participants that already existed in the market. 
Dynamic analyses, which also considered firm entry in the market, had started 
to become influential by the mid-1950s (Auerbach, 1988, p.17), with pioneers 
such as Schumpeter (1934, 1939), and, in Sweden, Dahmén (1942, 1950, 1953). 
The neoclassical static view of competition has continued to be influential in 
economic theory, placing heavy emphasis on market power (market shares and 
concentration), rather than potential competition. The static view of compe-
tition has had excessive influence on antitrust law and other institutional and 
policy making aspects of society (Sidak and Teece, 2009).  

Concentration is often referred to as a situation in which a smaller number 
of large firms account for the majority of an industry’s business activities. 
One commonly used measure is the four-firm sales concentration ratio 
(Tirole, 1990; Scherer, 1996; Persson, 1982).52 The main measure of industry 

— 
52  Other  common measurements of industrial  concentration include  various measures of mean  
dispersion of firm size, Lorenz-measures and the related Gini-curve, and the Herfindahl index  
(Engwall, 1970, pp .3:1). The Herfindahl index is calculated by  the sum of the squared market 
shares  of  all the firms in the industry, where a ratio between 0.2 and 0.6 usually indicates oligopoly 
(Besanko  et al.,  2007). Several measures of mon opoly  also address industry concentration,  for  
instance the small but significant non-transitory increase in price test (SSNIP test), also known as  
the hypothetical  monopolist test. The SSNIP test, the hypothetical monopolist test,  analyzes the  
likely effects of a 5–10 percent increase (or decrease) in price by a hypothetical monopolist of the 
product (Geroski, 2003; Niminet, 2008), where the  hypothetical monopolist  could increase its 
price in  a profitable  manner and its customer  does not choose to buy other  products (or services)  
from other suppliers because of  the  increased price (Geroski, 2003; Niminet, 2008).  
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concentration that was applied in previous analyses of the Swedish security 
guard industry, published in the mid-1970s to the early 1990s, was the share 
of the industry’s total sales accounted for by the three largest firms. Since the 
competitive nature of the industry from 1992 to 2012 is analyzed in relation 
to these studies, the three-firm-sales measurement of concentration is also 
applied in this chapter. 

There are several longstanding traditions of analysing industry dynamics 
and dynamic competition that have emerged in response to static analyses, 
which are dominant in neoclassical theory. At least two longstanding 
Swedish research traditions concerned with industrial development from a 
dynamic perspective can be noted in this context (Sjöö, 2014): ‘the Swedish 
growth school’ (Svenska tillväxtskolan) and ‘the structural analytical research 
tradition’ (Strukturanalytiska skolan). At the core of both these traditions is 
the belief that economic and industrial change cannot be explained solely by 
macroeconomics. They also share influences in the sense that they both lean 
heavily on the works of J. A. Schumpeter, J. Åkerman, E. Dahmén and I. 
Svennilson (Pålsson Syll, 1995, 2007; Johansson and Karlson, 2002).53 

Industrial structure from a dynamic perspective can be studied at different 
levels of analysis. An important heritage of Dahmén is the linking of higher 
aggregates to micro units of analysis such as individual firms. In that sense, 
understanding the development of an industry requires knowledge of the 
aggregate’s micro units (Dahmén, 1950). The definitions of ‘structure’ vary 
in social sciences, but at least within economic literature, some of the most 
common key variables are concerned with firms’ establishment, growth, and 
termination (Box, 2005). Such structural aspects of industry development 
enable insights into both gross and net changes of the industrial population 
(Davidsson et al., 1994). An increase in net number of firms in the industry 
requires that firms enter the industry. How such an increase in net numbers 
of firms emerges speaks a great deal about the competitive environment of 
the industry. In one extreme scenario, the net change in number of firms in 
the industry equals the number of entrants, without any firms exiting. In this 
scenario, the competitive pressure in the industry does not force a single firm 
to exit the industry. In the juxtaposing extreme scenario, net changes in 
number of firms are the result of both many firms entering and many firms 
exiting. In this scenario, the industry is characterized by intense competition 

— 
53 See Sjöö (2014) for a recent  thesis  that  analyzes the role of innovations in Swedish industrial  
transformation 1970–2007 from the theoretical basis of ‘the Swedish growth school’ and ‘the  
structural analytic research tradition’.  
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4. DEVELOPMENT OF THE INDUSTRY AND SECTOR 

with an increasing number of competitors, which forces many firms to exit 
the industry; here, resources are assumed to be more efficiently used and the 
firms that can cope best with the competition survive. Therefore, the ‘nega-
tive side’ of industry dynamics – exit – can be linked to economic develop-
ment within regions and/or industries (Davidsson et al., 1994). 

A dynamic perspective therefore embraces aspects of competition such as 
rapid response to change, product differentiation, and innovation. A static 
perspective focuses on existing products and services, without considering 
change. In the static perspective, competition is typically viewed from a cross-
sectional and synchronic perspective (Sidak & Teece, 2009). 

In this chapter, the competition in the Swedish security guard industry 
and security sector is addressed from both a dynamic and a more static-
oriented analysis. Analysing the Swedish security guard industry both for the 
period 1992–2012 and from a cross-sectional perspective, the competitive 
nature is addressed in terms of industry concentration, changes in net 
numbers of firms, as well as entry and exit. 

4.2 Operationalizations 
4.2.1 Industry, Sector, and Firm 

As discussed in Chapter 2, the most common way to operationalize an 
industry is by standard industry classification codes. This is particularly 
salient when studying industry on an aggregated level. One advantage of this 
definition is the publicly available data from statistics producers (e.g., 
Statistics Sweden), who structure their statistics in accordance with such 
standards. However, a frequently neglected drawback is that the firm-
industry relationship is often left unexplored (Stokes and Banken, 2015). The 
researcher typically cannot identify the individual firms that form and 
constitute the industry. Explicit articulations of the industry concept and how 
it relates to the concept of firms are rare (Stokes and Banken, 2015). Another 
drawback in operationalizing industries by SNI codes is that it builds on a 
procedure where firms (those to be classified) classify themselves (Becattini, 
2002; see Chapter 2). Finally, and perhaps most alarmingly, even in studies 
that focus on change, dynamics, and historical development within 
industry/industries, the concept of industry is often treated as something 
static that does not change over time (Stokes and Banken, 2015). The two 
approaches of operationalization in this dissertation – authorization and 
industry codes – are complementary. The approach focusing on authoriza-
tion makes it possible to study the industry in a manner that avoids some of 
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the criticism regarding how the industry concept is usually treated in  
industry studies (Stokes and Banken, 2015;  Becattini, 2002). An explicit firm-
industry relationship can be articulated since the operationalization is both  
dynamic and consistent in terms of changes in institutional conditions, such 
legal changes and changes in rules for  authorization. Furthermore, this 
operationalization does not rely on firms’ self-classification. However, using 
SNI codes to operationalize the security sector also complements the 
authorization-operationalization in that it puts the security guard industry in 
a wider context.54  

 Figure 4.1. Operationalization of the Swedish Security Guard Industry and the 
Swedish Security Sector. 

The two different definitions are mostly overlapping in that most of the firms 
that are legally authorized to conduct security guard services are likely to have 
been classified as security service firms (using SNI), as illustrated in Figure 
4.1. However, this does not entirely ensure that all firms that are authorized 

— 
54 In the case  of the Swedish security sector 1992–2012, three different SNI versions were applied:  
SNI 1992, SNI 2002 and SNI 2007. The latest revised version, SNI 2007, distinguishes  between  
security operations (80.100), security system services (80.200), and detective and surveillance  
activities (80.300).  In  the  two earlier SNI versions, SNI 2002 and SNI  1992,  no  such  distinction is 
made and the firms that provide  security system services (c oded 80.200 by SN  I  2007) w ere either 
coded as  detective, surveillance and security  services  (code 74.600) or electrical  installations (code  
45.310). Furthermore, some  of the firms that according to  the SNI 2002 standard belonged to the  
Swedish security sector,  were recoded in  the  SNI 2007-standard into a broad category  of “other  
business la w, economics, science and technology” (code 74.900).  In that sense, following the 
Swedish security  sector during the period 1992 to  2012  according to  SNI codes is linked to  
rearranging borders of the sector.  
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are also registered in Statistics Sweden’s records as security service firms. 
Hence, the dashed part in Figure 4.1 illustrates that there may be authorized  
security guard firms that have registered another SNI code than the ones  
reserved for security services firms. 

In industry studies, especially in industry studies with a regional focus, 
production plants are perhaps the most common operationalization of firms.  
Production plants are units of production, bound to a geographical location 
(i.e., an address), where business activities are conducted. Every production 
plant is assigned a unique identification number (arbetsställenummer) which  
remains with the plant even if it changes address or changes legal form 
(Davidsson et al., 1994, p. 31; Statistics  Sweden, 2018a). In that sense, the 
operationalization of firms in terms of production plants is more stable than 
firms operationalized by their legal form. 

In this chapter, firms are addressed primarily at the level of business  
groups. Data on organization identification number (organisationsnummer) 
has been adjusted for ownership and business groups, since industry  
dynamics, concentration and other aspects of competition have a prominent  
role in this chapter (see 4.2.3 Entry and Exit). In this chapter, the concept of  
firm covers joint-stock companies (aktiebolag), limited partnerships (kom-
manditbolag), general partnerships (handelsbolag) and sole proprietorships 
(enskild näringsidkare). However, Statistics Sweden’s databases – employed  
to cover the Swedish security sector – have not been adjusted for business 
groups (Statistics Sweden,2017, 2018b).  

A final note on operationalization of the concept of firms: different 
operationalizations of firms are often overlapping, especially for small firms. 
Small firms typically operate with one production plant as one legal unit, with 
no subsidiaries. Hence, operationalization of the firm has consequences  
primarily in terms of understanding the larger firms. In an attempt to address  
that caveat, mergers and acquisitions are also included in the present  
chapter’s industry analysis.  

4.2.2 Firm Size  
There are many different ways to measure firm size. One of the most com-
mon ways is to consider the number of employees. This can be done, for 
example, by measuring the average number of full-time equivalents (FTEs) 
of enterprises or by a cross-section at the beginning/end of the financial year. 
In the case of the security industry, it can be argued that the number of 
employees is a particularly tricky measure of company size since security  
guards are largely employed part-time. At the same time, some types of 
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security guard activities are labour-intensive. In these cases, the scale of the  
company’s production and sales depends on the size of the workforce. 
However, a significant proportion of the goods and services sold  on the  
security market consists of services other than manned security guard 
services, such as CCTV security guard services ‘Security guard and remote  
security guard’. In terms of market concentration and industry dynamics in 
the security guard and security sectors, the number of employees appears to 
be a blunt instrument for measuring company size, not least because some  
companies compete with labour-intensive activities, while others, to different 
degrees, focus on security and security services that require a smaller  
workforce. Nevertheless, it is one of the most empirically available measures,  
which is the main reason why this dissertation also measures company size 
based on the average number of employees per year. Furthermore, it is  
mainly this measure used in studies that addresses distribution in the security 
guard industry in terms of company size (SPK, 1985,  1992; CoESS, 2004,  
2011, 2013).  

In order to identify the size of each individual firm in the population 
during the period of investigation, several different sources were used. Data  
on employees were compiled from annual reports, from minutes from the  
County Administrative Board’s supervision and authorization of security 
companies, and from Statistics Sweden. Based on this data, each individual  
firm was classified into the size classes ‘small’, ‘medium’ and ‘large’ enter-
prises. These classes are defined in this thesis in accordance with the OECD 
definition, which stipulates that small enterprises are those with fewer than  
50 employees (and where enterprises with fewer than 10 are also called  
micro-enterprises), medium-sized enterprises have between 50 and 249  
employees, while large enterprises are those with 250 or more employees  
(OECD, 2023). In cases where none of the three sources kept data on the size 
of a company, the company in question was assumed to fall into the category  
of small enterprises. This is because data on medium and large enterprises 
are generally more accurately documented and more easily accessible. In a 
handful of cases in which business groups (corporate groups) were active in  
other industries and/or outside Sweden, it was not always possible to  
determine the exact number of employees that were active in the security 
guard industry in Sweden. In these cases, individual assessments were made  
regarding which size class best reflected the business group’s presence in the  
Swedish security guard industry.  

Regarding company size among companies in the security sector, the avail-
ability of sources imposed a different arrangement to  map the size distri-
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bution between companies in the security sector in Sweden, 1992–2012. Data 
on the number of employees are taken from Statistics Sweden’s Business 
Database. Statistics on the number of employees of companies are presented 
in intervals and cannot be sorted/categorized according to the size classes 
proposed by the OECD (Statistics Sweden, 2020). 

4.2.3 Entry and Exit 
At least three different categories of firm entry exist in economic literature: 
1) De novo entry, where firms are new ventures/startups; 2) entries that stem 
from already existing firms expanding their market, such as through mergers 
and/or acquisitions; 3) firms that are already active in other industries and 
that change industry (Nyström, 2006). In some studies, it may also be useful 
to distinguish between de alio entry, i.e., entry from another industry, and 
spin-off/demerger where the starting event stems from an existing firm 
(Carroll and Hannan, 2000). In this dissertation, all the above-discussed 
forms of entry are different routes for becoming an authorized security guard 
firm: authorization represents entry in this dissertation. For instance, the 
firm Niscayah demerged from the authorized security guard firm Securitas 
AB in 2006. However, it was not until 2009 that Niscayah received authori-
zation for conducting security guard operations. It therefore registered in the 
database as an entry in 2009. 

In the literature, exit is generally defined as when the firm (or plant) ceases 
to exist (Nyström, 2006).55 In some cases, records of the time and type of firms 
are missing. Analytically, such cases are often treated as exits at the point in 
time it appears/is observed in the source material (Box, 2005, p.82; Gratzer, 
— 
55 Many different ways and forms of  exits exist. In a legal sense, firms  may  cease  to exist due to 
liquidation (voluntary  or involuntary) or bankruptcy  (initiated by the firm  itself  or by courts or –  
in some  liquidation cases – the  Swedish Companies  Registration Office) (Swedish Companies  
Registration Office, 2018; the Companies Act,  SFS  2005:551; the  Act on Trading Companies and 
Simple  Companies, SFS 1980:1102).  Firms may also  cease to exist due to merger or division (ibid.). 
Analytically, a firm may also exit a business population without necessarily ceasing to  exist in a  
legal sense. They  may, for instance, cease their operations in the industry studied, but continue 
their business in another industry. Furthermore,  there  are several  analytical perspectives on what  
economic phenomenon an exit is an  expression  of. An exit may be viewed as a business failure (a  
perspective common, e.g., in organization ecology). It may also be viewed as an entrepreneurial  
success,  where  e.g., the entrepreneur’s exit strategy  is to sell its firm  to  an established firm 
(Wennberg,  2009; Wennberg and DeTienne, 2014).  In this dissertation,  however, different types  
of exits are not distinguished from one another. Exits are viewed as an essential expression of  
industry dynamics in this dissertation, and  (potentially) may consist of any of the above forms of  
exits.   
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1996, p.227). The same approach is employed in this dissertation, with the 
modification that exit is measured as withdrawal of authorization to conduct 
security guard services (as discussed in Chapter 3). The different types of firm 
termination all lead to withdrawal of authorization, however, not all firms for 
which the authorization is withdrawn are terminated: some firms ‘cease to 
exist’ as a security guard firm but enter (or continue) other business activities 
in another industry (which may include the security sector defined by 
industry classification codes, or any other industry/sector). 

A general challenge with interpretation of company statistics lies in the 
fact that it is common for the statistics not to be adjusted for business groups 
and for ownership and control (Henrekson, Johansson and Stenkula, 2012). 
In analyses of business dynamics, it has been shown that conclusions sup-
ported by such statistics can differ significantly from conclusions drawn from 
group-adjusted statistics (Ibid.). Given that industry dynamics, concen-
tration, and other aspects of competition have a prominent role in this 
chapter, the data used have been adjusted for ownership and business groups. 
This seems particularly relevant as the industry has shown a high con-
centration in previous analyses (SPK, 1985, 1992) and that takeovers have 
been noted to be a common growth strategy in the industry. Thus, the level 
of entry in the Swedish security guard industry in this thesis is defined as the 
number of companies entering the industry in a specific year (by obtaining 
authorization). These do not include subsidiaries and/or business units of 
companies in the population. This is in accordance with other industry 
reconstructions with the aim of studying industry and business dynamics 
(Klepper, 2002, 2005; Box, 2017). 

In this thesis, firm exit thus also refers to the number of companies that 
exit from the company population in a specific year through withdrawn 
authorization. Such withdrawal is either prompted by the company’s 
complete cessation or the closure of its security guard activities. but the 
company continues to operate in another industry (with a different type of 
activity). The withdrawal of authorization can occur both at a firm’s own 
initiative or at the initiative of the County Administrative Board as a result of 
not having met the legal requirements imposed on security companies, or not 
having taken sufficient measures to change this. In the few cases where the 
company’s authorization is withdrawn for a shorter period and is subse-
quently re-authorized, it is considered an exit only if and when the company’s 
authorization is withdrawn for a final time during the period of investigation 
(1992–2012). 
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Adjustments for business groups and ownership for the population of 
security guard companies was made using data on M&As and archival 
materials from the County Administrative Board regarding authorized 
security companies, through annual reports, and through the industry 
journal Skydd & Säkerhet. In accordance with Klepper (2002), this thesis 
assumes that a takeover where the acquiror previously had not been active in 
the industry is counted as a continuation of the acquired firm. Takeovers and 
mergers of companies where all parties had previously been active in the 
security guard industry are considered a continuation of the buyer/main 
party, while the other companies are counted as a censored exit. In these 
cases, the earliest date of entry among the companies is counted as the 
group’s entry. Furthermore, entry and exit are mainly addressed in this thesis 
in terms of gross entry/exit rates, rather than net entry/exit. Gross entry/exit 
means that entry and exit are counted individually rather than, as in the case 
of net entry/exit, the net change in the aggregate number of companies 
between two points in time (Nyström, 2006, ps. 18–19). Gross entry/exit 
figures give a fuller picture of the dynamics behind changes in the total 
number of companies in the industry (Davidsson et al., 1994). However, such 
data were only available on entry and exit in the security guard industry, not 
the security sector. Unfortunately, regarding the Swedish security sector. 
these statistics are not adjusted for business groups and ownership. This is 
mainly based on data on all legal entities and persons registered for VAT, 
corporate tax, or as an employer (Statistics Sweden, 2020). 

Measuring entry and exit in an industry – or more specifically, an 
industrial population of firms – can be approached by measuring either net 
entry and exit rates or gross entry and exit rates: “[n]et entry means the pure 
change in the number of firms between time t and time t+1 i.e., exits are 
counted as negative entry. Gross entry and gross exit count entrants and exits 
separately, i.e., a gross entry measure captures if a firm displaces another 
firm” (Nyström, 2006, pp. 18–19). In this study, gross entry and exit are 
measured, since this gives a fuller picture of the dynamics behind changes in 
the total number of firms in the industry (Davidsson et al., 1994). Data used 
for entry and exit in the Swedish security sector are collected from SCB. This 
material does not describe gross changes in the population, only net changes. 

4.3 Source Materials 
Porter (1980), in elaborating on his framework for studying industries, 
argues that analysing industries requires a considerable amount of data. In 

121 



 

  

 
 

 

 

 

 

  

   

Table 4.2. Source materials. 

Source 

Database on authorized 
security guard firms, 
compiled from: 

a) the County 
Administrative 
Board 

b) Säkerhetsguiden 
c) Statistics 

Sweden 
d) Annual reports 

and the database 
Retriever 
Business 

e) Swedish 
Companies 
Registration 
Office 

Decision documents from 
Stockholm County 
Administrative Board  

The trade journal Skydd & 
Säkerhet 

Scope of material Application in Chapter 4 

Yearly data for in total 1,017 firms. 

Approx. 4,000 decision documents. 

Including: applications from firms 

applying for authorization, decisions 

on granting or rejecting applications, 

documents on withdrawals of 

authorizations. 

7 numbers per year, during the 

period 1992 to 2012, in total, 

approximately 10,500 pages. 

Data covering (on a firm-specific, 

yearly basis) the dynamic 

development of the industry: 

entry, exit, data on whether the firm 

is active or not, date (and type) of 

termination. 

Data on firm size distribution and 

concentration: 

Firm size in terms of number of 

employees and turnover, profit 

margins and other economic data 

from annual reports and from 

Sweden Statistics. 

Data on authorizations and 

withdrawal of authorizations and 

reasons for exiting. Data on M&As.  

Voices from the industry and about 

the industry were drawn from Skydd 

& Säkerhet. Articles regarding the 

structure of the industry and the 

competitive nature of the industry 

were catalogued and employed as 

qualitative examples.  

— 
56 See Chapter 3 for further discussion on the source material. 

INNOVATIVE SECURITY BUSINESS 

this chapter, the empirical material is triangulated from multiple sources, and 
Table 4.2 describes how the sources are applied.56 Both longitudinal and 
cross-sectional data are employed that together capture both dynamic and 
static aspects of the industry. 
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Bureau Van Dijk’s Comprehensive deal data integrated Data on M&As. 

database Zephyr with information about companies. 

SCB’s databases 
Statistical Business 
Register 
(Företagsdatabasen) and 
Basic Data Enterprises 
(Företagens ekonomi) 

Industry statistics from 
Confederation of 
European Security 
Services 

Register covering all enterprises, 

organizations, government offices 

and their workplaces, where data 

can be attained on an industry level, 

by SNI codes (on a five digit-basis, 

i.e.,. the most detailed industry 

classification level). 

Data on the Swedish security sector: 

number of firms, yearly turnover, 

value added, and other economic 

data sorted by SNI code. 

Industry statistics covering security Turnover figures of the industry 

services in some 30 European 2000-2012 (which was 

countries. complemented by figures from 

Statistics Sweden for the period 

1992–1999). 

4.4 The Swedish security guard industry from the mid-
1970s to the early 1990s 

In this section, I present an overall, descriptive picture of the security guard 
industry prior to 1992. It is not an attempt to give an exhaustive historical 
account of the industry, but rather a perspective to interpret the researched  
period in relation to the period in focus in the present study, 1992–2021. At 
least three earlier cross-sectional investigations have analyzed the  com-
petitive situation and industry structure within the Swedish security guard 
industry. The studies are governmental antitrust investigations of the 
monopolistic and oligopolistic tendencies of the security guard industry  
(SPK 1985, 1992; Monopolutredningen, 1978).  One of the studies focused on 
authorities and firms contracted by the state and investigated whether the  
governmental contracting generated unique competitive positions on 
different markets. In doing so, the state-owned security guard firm Allmänna 
Bevakningsbolaget (ABAB) was investigated along with a number of other  
firms and authorities from other industries. In the two studies from the  
governmental antitrust authority, the National Pricing and Cartel Board,  
SPK, the two dominating firms in the market at the time, the Securitas group 
and ABAB, were studied in relation to industry structure and prices in the 
market. The central source material in SPK’s (1985) study on the structure of  
the Swedish security guard industry is primarily based on a survey targeting 
all authorized security guard firms in 1982. 90 of the 98 authorized security  
guard firms responded. A cross-sectional count of number of firms in the 

123 



 

 

INNOVATIVE SECURITY BUSINESS 

industry for 1978 was also provided in the study. SPK’s follow-up-study in 
1992 further investigated some of the structural aspects of the industry, but 
no count of number of firms was provided.  

Two cross-sections on the Swedish security guard industry from 1978 and 
1982 (SPK, 1985, 1992) give insight on the size of the industry population 
prior to the 1990s. In 1978, the entire population – adjusted for business 
groups – consisted of 84 companies, and in 1982 it amounted to 98 com-
panies. Half of this net change (seven out of 14 companies) can be attributed  
to an institutional change in the authorization of security companies. In 1980,  
the previous Law on Security Companies (1974:191) was amended to also 
apply to security guard services in the form of security with security guards. 
As a result, seven companies that were already active in security, but were not 
formally authorized security companies,  were authorized and listed as newly 
entered security companies in the population of 1982. Another reason for the 
increase in the number of authorized security guard firms was that employees  
in already authorized firms started their own security guard firm (SPK, 
1985).57 The conditions for doing so are described as rather favourable in that 
the requirement for capital to start a security guard firm  was low. The largest  
operating cost is security guard salaries. In authorized security guard firms, 
every employee must complete mandatory training. The cost of the training 
is typically carried by the security guard firm. When employees in already  
established security guard firms start up their own business, the cost of their  
training is typically carried by the former employer. Finally, SPK (1985) 
reports that it is relatively uncomplicated to become authorized. In fact, 
many of the surveyed firms seem to consider it too easy to become an  
authorized security guard firm and that the supervision by the County 
Administrative Board of authorized firms is too sporadic (especially the 
supervision of smaller security guard firms) (SPK, 1992,  pp.89–90).   

4.4.1 Entry and Exit 
In the beginning of the 1990s, the number of new establishments was 
reported to be relatively large in relation to the number of existing authorized 
firms (SPK, 1992, p.89). Between 1978 and 1982, 62 firms received 
authorization while 48 firms had their authorization revoked (SPK, 1985, 
p.21). During this period, an average of 12 newly authorized firms per year 
entered the security guard industry while ten firms exited (SPK, 1985, p.21). 
SPK (1985) found that the most common reason was that firms were unable 
— 
57 However, during  1990, SPK (1992,  p.90) reports, it  was not as common as in 1982 (SPK, 1985).  
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to uphold the requirements from the National Police Board (Rikspolis-
styrelsen) or the Act on security guard firms (SFS 1974:191, changed 1980:588 
and 2016:146). Typically, the firms were too small or had a too sporadic 
activity to be classified as an active, professional security guard firm. Some of 
the firms were never able to establish a viable security guard business. The 
second most common reason for exiting was mergers and acquisitions, and 
in six out of twelve observed acquisitions, the acquiror was Securitas. 
Furthermore, seven out of 48 firms exited because they changed their busi-
ness from security guard services to other business activities, i.e., business 
activities outside the realm of what is legally characterized as security guard 
businesses. Only three of these 48 exits were bankruptcies.  

4.4.2 Market Concentration 
Several investigations have, at various points in time, argued that the Swedish 
security guard industry is characterized by strong market concentration and 
oligopolistic tendencies (Monopolutredningen, 1978; SPK 1985, 1992).58 In 
SPK’s (1985) study, three business groups accounted for approximately 90 
percent of the total turnover on the Swedish security guard market in 1982. 
In total, these three business groups owned 13 out of the 98 authorized 
security guard firms operating in the Swedish market in 1982. The Securitas 
group was market leader and accounted for 62 percent of the total turnover 
in the Swedish security guard market in 1982 (including subsidiaries). The 
state-owned ABAB accounted for 26 percent, and ABAB’s subsidiary Larm-
Assistans AB for three percent, meaning ABAB held nearly 30 percent of the 
market. However, before 1991, ABAB held a monopoly position on the 
submarkets of guarding embassies and the metro system in Stockholm. The 
monopoly was dissolved in July 1991 (SPK, 1992). If these submarkets are 
disregarded, the corresponding market concentration figures in 1982 were as 
follows: the Securitas group accounted for 71 percent; ABAB for 14 percent, 
and Larm-Assistans AB for 3.5 percent (SPK, 1985, pp.16–17). Remaining 
firms accounted for nine percent of the total security guard market (11 
percent if the monopoly submarket is excluded). Most of these firms were 
small firms. 20 firms out of the 77 firms that were independent from either 
Securitas, ABAB or Larm-Assistans AB, had a turnover above SEK 1 million 
(current prices) in 1982 (SPK, 1985, p.18). In summary, according to 
previous research (SPK, 1985, 1992; Monopolutredningen,1978) the Swedish 

— 
58 A number of more recent antitrust lawsuits point in the same  general direction (Swedish  
Competition Authority, 1994, 2004, 2008, 2010, 2013,  2015; 2018)  

125 

https://1992).58


 

 Cost Structures, Pricing and Means of Competition 

 

 

 
  

 

 
 

  

INNOVATIVE SECURITY BUSINESS 

security guard industry was characterized by concentration and strong 
oligopolistic tendencies. 

Due to the strong market concentration and ABAB’s partial monopoly posi-
tion on the embassy guarding and the Stockholm metro system submarkets, 
SPK investigated the terms of competition by studying cost structures and 
pricing (and thus, whether there were economies of scale and scope) (SPK, 
1985, 1992). They observed two tendencies of economies of scale and scope 
in the market: 1) Larger firms did not need full cost coverage for every 
customer order, and they could therefore offer security guard services at a 
lower price than small firms, which generally needed full cost coverage. 2) 
The prices on the submarket where ABAB had a monopoly position were 
described as relatively high in comparison with the competitive market and 
in relation to costs in the submarket. The relatively high prices held on the 
monopoly submarket enabled ABAB (through its subsidiary Svensk Vakt 
AB) to compete with low prices in the competitive market.59 

No other economies of scale and scope from a cost perspective were found 
(SPK, 1985, 1992). However, in general, the largest cost for security guard 
firms are salaries, which account for approximately 75% of the firms’ 
turnover. Since many security guard services require considerable man-
hours, some types of security guard services and some customers are more 
suitable for larger firms. Typically, stationary security guard services (e.g., 
industrial and residential area surveillance) are domains of larger firms (SPK, 
1992). Consequently, guarding objects that require many man-hours are 
typically assigned to large firms. Larger firms can also more readily offer their 
customers customized security services. 

In SPK’s (1992) follow-up study, an increased degree of competition was 
reported, largely because of the elements of de-monopolization in 1991. 
Competition among small firms had also increased to some extent (SPK, 
1992). New technology was also observed in some security services to replace 
roles traditionally carried out by security guards, potentially affecting firms 

— 
59 However,  the relatively high prices  held on the monopoly submarket also had  to cover ABAB’s  
comparable high wage costs. Through its salaried employee agreement, ABAB had  an approxi-
mately  20% higher cost position for its security  guards than its  competitors had on  the competitive  
market, whose security guards were organized  by the union  Svenska Transportarbetarförbundet.  
ABAB’s subsidiary  Svenska Vakt had a salaried  employee  agreement  with lower salaries  for its  
security  guards and could then compete on the same  terms with other  companies (Gratzer and  
Lönborg, forthcoming).  
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that exclusively focused on traditional guarding services. However, the 
demand for security services increased enough to also generate modest but 
stable growth for security guard services (SPK, 1992). 

In the follow-up investigation of the terms of competition, price com-
petition was found to be rare; a common opinion among customers is that it 
is reportedly cumbersome for customers to change to a competitor (SPK, 
1992). Typically (in 80 to 90 percent of security guard services sold) the 
contract between customers and security guard firms is valid for two to five 
years, with a possibility to discontinue the commitments 3–7 months before 
the end of the contract period (SPK, 1992, pp.87–92). After the contract 
period has ended, any developments in productivity may affect the pricing of 
the security service(s) in question, but not during the contract period. On the 
other hand, there is a built-in mechanism that ‘automatically’ increases prices 
in the industry on a yearly basis. Prices are often adjusted on a yearly basis 
during the contract period in accordance with a central recommended price 
clause for overall increases in salaries. The prices are often increased by the 
same percentage as the cost for increased salaries (SPK, 1992, p.92). 

As mentioned, salaries typically constitute the largest cost for security 
guard firms. In the Swedish security guard industry, the number of security 
guards has increased over time. In 1975, there were 9.050 employed security 
guards. In 1982, there were 10,450 employed security guards (SPK, 1985). In 
total, the number of employees in security guard firms for the corresponding 
period was 10,500 in 1975 and 12,100 in 1982. Among the employed security 
guards in 1982, 50 percent were full-time employees, 22 percent were part-
time employed, and 28 percent were short-term employed (SPK, 1985, p.19). 
Most of the employees were employed in the two largest firms; in 1982 the 
Securitas group had approximately 6.500 employees in Sweden (of which 
2,700 were full-time employed), ABAB and the subsidiary Svenska Vakt AB 
had approximately 2,300 employees in total (SPK, 1985). 

In summary, strong oligopolistic tendencies were characteristic of the 
industry until the early 1990s, with the Securitas group accounting for some 
70 percent of the Swedish market for security guard services, and the second 
largest group being ABAB (subsequently Partena Security AB).60 An entry 
barrier was established in 1974 in the form of a legal requirement for authori-
zation to conduct security guard services. Nevertheless, in the early 1980s, the 
industry was reported to have grown in terms of number of firms operating 

— 
60 Through a series of mergers and acquisitions  later on, ABAB/Partena  also was owned by  
Sodexho, the Falck group and eventually the G4S group  
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in the market: between 1978 and 1982, a yearly average of 12 newly 
authorized firms entered the security guard industry (while a total of ten 
firms exited) (SPK, 1985, p.21). 

4.5 Development of the Security Guard Industry, 
1992–2012 

In the following section I address industry structure and dynamics in terms 
of development of the number of firms in the industry, entry and exit 
patterns, and mergers and acquisitions. Chapter 1 presented a number of 
driving forces highlighted in research and industry analysis as key factors 
behind the growth observed in the security guard and security sectors in 
several parts of the world. With the intention of putting these research 
findings in a Swedish context and to contextualize and seek potential 
explanations for changes in the structure and dynamics of the Swedish 
security guard industry and the security sector, I outline here the contours of 
the industry changes and underlying drivers highlighted in industry journals. 
A review of all issues of the trade journal Skydd & Säkerhet, published 1992– 
2012, provides fairly comprehensive material on trends in demand, insti-
tutions, technology and other newsworthy areas in the security guard and 
security sectors. Industry journals can be seen here not only as an external 
synchronous view of changes in the security guard and security sectors, but 
also as a source of information and potential opinion aimed at actors in and 
linked to the security guard industry and the security sector. In this way, the 
material also provides some insight into the self-image of the security guard 
industry and the security sector regarding trends in demand, institutions, 
technology, etc.  

At the start of the period of investigation, the Swedish security guard 
industry and the security sector can be described as a fairly saturated market 
with high concentration and price competition. For this reason, the industry 
(mainly the market leaders and in particular Securitas) is looking for 
expansion abroad. The cyclical situation in Sweden at the time is reflected in 
the findings of a failing market (Skydd & Säkerhet, 1993.nr 8/9, pages 22–23). 
In addition, the larger companies are listed as applying strategies such as 
“human-technology balancing in security work, rationalization, cost control, 
reduced overhead costs and coordination gains” (ibid). The security guard 
and security sectors are consistently described during the investigated period 
(IP) as a fragmented and concentrated industry/sector where competition is 
increasing, in general terms. Price competition is described as fierce, mainly 
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between small local security companies. At the same time, it describes an 
increasing specialization in security goods and services, as well as increased 
conceptualization and customization of services. Aviation security is among 
the leading examples of emerging niches in the security guard and security 
sectors during the IP (Skydd & Säkerhet, 1994 No. 5, page 85; 2002, No.6/7 
p. 69), along with biometrics (Skydd & Säkerhet, 2004, No. 3. pp. 22–23), and 
event security, a conceptualization derived from the previously well-
established security services’ security guard and personal protection con-
ference (Skydd & Säkerhet, 2007, No. 4. p.21). The development of the secur-
ity industry and the security sector from the mid-1980s is described in the 
mid-2000s as being characterized by the development of “security companies 
into world groups” (Skydd & Säkerhet, 2006, No. 10. p. 10). Up to this point, 
the source materials regularly note that concentration has increased in the 
security guard and security sectors (Skydd & Säkerhet, 2006, No. 5. pp. 50– 
51; 2002, No.10 pp. 7–13). After that, less focus is placed on the concentration 
of the industry and the sector. Rather, focus is on the number of increased 
purchases in the industry/sector. 

The data shows that, during the period of investigation, there was a fair 
degree of demand for security goods and services – from being a ‘faltering 
market’ in the early 1990s to a market characterized by growth and some 
stagnation. In 2002, it was noted that the market for security products and 
services had grown “by up to 15% annually in certain sectors. Not least after 
9/11. Alarm installations, alarm centres and access control systems, citations, 
and CCTV account for the greatest growth” (Skydd & Säkerhet, 2002, No.8 
p.26, my translation). In 2009, the then CEO of G4S Monica Lingegård noted 
that the security industry[...] has been characterized by a certain stagnation 
and inertia in recent years with a focus on security technologies such as 
cameras and wireless alarms” (Skydd & Säkerhet, 2009, No.5. p. 10–11, my 
translation). Overall, during the IP, however, there is an increase in demand 
for security services and products, both globally and in Sweden. Increased 
demand for specialized services, technical solutions, and increased safety 
awareness within companies is reported to have driven growth during the IP 
(2006, No. 10. p. 10; 2010, No.3). Pages 8–12). 

To what extent can the driving forces highlighted by international research 
in this area be observed in industry journals aimed at the Swedish security 
guard industry? The empirical materials give several indications of increased 
security awareness among companies highlighted in previous research on the 
security guard industry and the security sector (Button, 2007; Blackstone and 
Hakim, 2010). For example, the status of security managers in companies is 
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described  as having increased and  training and diplomas of security managers  
are reported  to have been introduced and grown in importance (Skydd &  
Säkerhet, 1992, No 12, page 26–27; 2005, No.8. p. 44; 2010, No.8. page 10).  
Upper secondary and higher education programs with a focus on safety are also 
described as having been in troduced in Sweden for the first time (Skydd & 
Säkerhet, 1994 No. 8/9, page 23; 2003, No. 6–7 p. 47). Furthermore, the 
importance of risk analyses in companies is described  as having  increased 
(Skydd & Säkerhet, 2008, No.5. pages 16–17). Regarding the trend among 
companies to fuel demand for security  services and products by not wanting to 
be considered  less security conscious than their competitors (a phenomenon  
that Blackstone and Hakim (2010) refer to  as ‘liability exposure’), the sources 
note th at th e insurance industry also plays an important role. With the help of  
lower deductibles for insurance customers who meet certain minimum-
security requirements, incentives are  created for companies to meet  the 
expectations set forth by insurance companies regarding security services and 
products. This minimum level of expectation for corporate security,  
concerning different security services and products, is often set in relation to  
prevailing standards for security services and products (in line with previous 
research  findings that there  has been  significant standardization of security  
products and services (Button, 2007; Blackstone and Hakim, 2010)). The 
material raises several critical  voices about the leading role of certifications and 
the insurance industry. The insurance industry and certifications of security 
services and products tend to reward well-established solutions over new 
disruptive solutions that are markedly different from previous solutions,  
although  the new solutions area potentially more  effective (Skydd  & Säkerhet, 
1994 No. 6/7, p. 49; 2005, No. 8. p. 44). Given the normative function of  
certification and the insurance industry  in terms of companies’  demand  for 
security services and products, as well as in terms of the production of security  
producers, this can be said to be a concrete  expression of an inherent inertia in  
the security industry and  the security sector, both on the d emand side  and on  
the supply side. Such inertia regarding the Swedish security industry and the 
security sector ha s been  described in general terms both in previous research  
and in the material  (Pierce, 2013; Skydd & Säkerhet, 2006, No. 4. p. 44–45). 
Standardization in the security guard and security sectors is examined in more 
detail in Chapter 7.  

Despite this inertia, a large number of technological advances are 
observed in the material, both in already established areas such as CCTV,  
alarm technology, etc., and in new areas such as facial recognition biometric 
software. Innovation, both technological and other innovation, is analyzed in 
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more detail in Chapters 5 and 6, but already here it can be seen that 
technological development has played an important role in the development 
of the Swedish security guard industry and the security sector. This is in line 
with previous research (Button, 2007; Pierce, 2013; SPK, 1985, 1992), 
although the Swedish security sector has been found to be relatively slow to 
adopt new information and communication technologies (Pierce, 2013). 
Customers expect a high technical level in the security services they purchase, 
which are also expected to be tailored to their specific needs (Skydd & 
Säkerhet, 2002, No.10 p. 7–13; 2006, No. 10. p. 10; 2010, No.3. Pages 8–12). 

Outsourcing of security and security services is often highlighted as a key 
driver of the security guard industry and the growth of the security sector (De 
Waard, 1999; Blackstone and Hakim, 2010; Wakefield, 2012). In particular, 
outsourcing of some of the Police Force’s tasks is usually highlighted as an 
explanation for the significant growth of the security guard industry and the 
security sector (Ibid.). The sources debate the outsourcing of police duties 
extensively throughout the IP. On the one hand, the socio-economic benefits 
of allowing security companies to carry out less qualified tasks are high-
lighted so that the police can use their limited resources more efficiently 
(Skydd & Säkerhet 1993, No.4, pages 22–24; 2001, No. 10, page 6–15; 2010, 
No.3. Pages 18–19). On the other hand, critical voices are raised about 
outsourcing police tasks, in particular the outsourcing of public order, which 
is increasingly managed by security guards (Skydd & Säkerhet, 2003, No. 
1sid. 26–27). Among other things, attention has been directed toward the 
relatively short training time for security guards, as well as cases of excessive 
force. Other police tasks (and some military tasks) that have begun to be 
outsourced include transport within the prison service, guarding of military 
facilities and other restricted areas, and the security function traditionally 
filled by the local police (Skydd & Säkerhet, 2010, No.3. Pages 18–19). In 
addition, the material notes that security managers, security officers and 
investigators at insurance companies and the social insurance fund have 
started to take over some investigative work that the police have been unable 
to prioritize for resource reasons (Skydd & Säkerhet, 2005, No. 3. p. 32). In 
conclusion, outsourcing of security services and security services is a 
demand-driven trend that was highly prevalent in Sweden during the inves-
tigated period.61 
— 
61 Research into the security industry and the security sector often pits the number of police officers 
against the number of security guards (Blackstone and Hakim, 2010; Wakefield, 2012) when 
outsourcing of security and security services is analyzed. Available data from Statistics Sweden’s 
Professional Register for the period 2005–2012 show that both the number of police officers and 
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Another driver of the growth of the security guard industry and the secur-
ity sector is considered in research to be a generally increased sense of 
insecurity in society, regardless of whether this is reflected in actual increased 
levels of crime (Cohen and Felson, 1979; De Waard, 1999; Pierce, 2013). At 
the beginning of the period, it is stressed how bank robberies have decreased 
as a result of sharply increased levels of security in banking, while the number 
of store robberies has increased in number and become more serious (Skydd 
& Säkerhet, 1993.nr 8/9, pages 18–19). This trend is reported to last until 
2005, when the number of shop robberies according to Crime and Statistics 
(Crime Prevention Council, BRÅ) decreased for the first time in 10 years 
(Skydd & Säkerhet, 2005, No. 2. p. 20). Other trends highlighted in the 
material include a sharp rise in the number of computer thefts at the early 
stages of the period of interest (Skydd & Säkerhet, 1994 No. 11, page 6), that 
Sweden is among the countries in Europe that buys the most security in 
relation to GDP (Skydd & Säkerhet, 1996, No. 1, page 10), and that the 
demand for CCTV is increasing sharply (Skydd & Säkerhet, 1996, No. 4, page 
50). 

Furthermore, the number of reported environmental crimes increased 
sharply between 1999 and 2000 (Skydd & Säkerhet, 2001, No. 9, page 36) and 
demand for aviation security skyrocketed, globally and in Sweden, since the 
9/11 terrorist attacks in the United States (Skydd & Säkerhet, 2002, No.6/7 p. 
69; 2002, No.8 p.26). The latter is in line with what has previously been 
highlighted in research into the security guard industry and the security 
sector (Sempre, 2010; Pierce, 2013). In terms of security, this is a complex 
phenomenon with many factors involved (Crime and statistics, 2018). The 
industry journals analyzed regularly emphasize an increase in insecurity in 
society (Skydd & Säkerhet, 2004, No.1. p. 8–9; 2004, No.9. p.24), but also that 
insecurity, in general, decreased in Sweden (Skydd & Säkerhet, 2011, No.1– 
2). Page 53). From the publication of the first National Security Survey in 
2006 to the end of the thesis’s survey period in 2012, it can be noted that, 
between 2006 and 2012, both the vulnerability to different types of crime and 
insecurity due to different types of crime decreased in most categories on an 
annual basis in Sweden overall between 2006 and 2012 (Crime and statistics, 
2018). At the same time, confidence in the judiciary in general increased 
slightly over the same period (ibid.). However, these observations need not 
— 
security  guards in employment increased overall during the period.  However, the number of  
security  guards is increasing both faster and more  consistently  than the number of police officers,  
which in 2007 and 2012  decreased in number  compared to the previous year (Statistics Sween,  
n.d.). 
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necessarily contradict the research findings that a generally increased level of 
insecurity in society has driven the growth of the security guard industry and 
the security sector. Although insecurity appears to have decreased in 2006 to 
2012, there are observable levels of insecurity during 1992–2012. For 
example, between 32 and 25 percent of the respondents worry about loved 
ones being affected by crime, and between 21 and 15 percent feel unsafe when 
out at the night (Crime and statistics, 2018). In addition, the results are 
different for different groups, for example, in terms of age and gender (Crime 
and statistics, 2020). 

However, the industry journals used for this dissertation stress the 
“increased safety awareness” of companies more than increased insecurity 
among individuals. This is reflected, among other things, by companies 
starting to plan for disasters to a greater extent, not least after the 9/11 
terrorist attacks in New York in 2001 (Skydd & Säkerhet, 2003, No. 4. page 
22) and a general increase in corporate responsibility (Skydd & Säkerhet, 
2010, No.7). Pages 20–21). This is in line with international research findings 
(Button, 2007; Blackstone and Hakim, 2010). But it is not only changing 
standards (and regulation) relating to corporate responsibility that should 
affect the development of the security guard industry and the security sector. 
One dimension of changing norms that was not typically discussed in 
previous research as a driving force behind the growth of the industry/sector 
is the efforts made to increase trust in security guards. Several issues of Skydd 
& Säkerhet frequently discuss the lack of public confidence in security 
services (not least trust in security guards) and security products. It also 
emphasizes that taken steps were taken to increase public confidence in 
security products and services. Such measures include certifications (Skydd 
& Säkerhet, 1994 No. 6/7, page 49; 1996, No. 5, pages 11 to 13; 2010, No. 3. 
Page 26), and upper secondary and higher education (Skydd & Säkerhet, 
2003, No. 6–7 p. 47; 1993.nr 8/9, page 24; 2007, No. page 12). 

4.5.1 Competition, Firm Size Structure and Market Growth  
During the period 1992–2012, a common assessment of the development of 
the security guard industry was intensified competition. Customers were 
reported to have become increasingly price-oriented, and the market 
concentration was reported to have increased. In 1993, Securitas and Partena 
Security AB (formerly ABAB) and its subsidiary Svensk Säkerhetsservice 
were reported to hold a total market share of 85% of the Swedish security 
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guard market (Skydd & Säkerhet, 1994 nr. 1, p. 6–9).62  The competition 
among small firms was reported to have increased to some extent in the 
beginning of the 1990s (SPK, 1992, p.90). In the following sections, the 
competitive situation within the industry during the period 1992 to 2012 is  
described and analyzed in terms of concentration and firm size distribution 
among all firms in the industry.  

Firm size distribution 
Figure 4.4 reports the size distribution of firms in the industry. As in most 
other industries, the firm size distribution was found to be skewed in the 
Swedish security guard industry. These results can be compared with 
previous research findings on firm size distribution patterns in Sweden. For 
instance, Box (2005, p.69) found that, when including all industries, the firm 
size distribution among firms in Sweden toward the end of the 1990s 
comprised approximately 96 percent small firms (2–50 employees), three 
percent medium-sized firms (51–200 employees), and one percent large 
firms (more than 200 employees). 

— 
62 Svensk Säkerhetsservice SSS AB  merged with G4S in 2006 (G4S, 2006).  
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Figure 4.2. Size distribution in the security guard industry 1992–2012.  
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Figure 4.2 illustrates the structure of the security guard industry in terms of 
the population distribution of SMEs and changes thereof between 1992 and 
2012. The left y-axis addresses the number of small security companies. The 
right y-axis describes medium and large enterprises. In relative terms, a 
general downward trend in the population’s share of small enterprises in the 
period 1992 to 2008. This is because the number and share of medium-sized 
enterprises generally increased substantially between 1992 and 2007. The 
decrease in the number and proportion of small enterprises in 2007 is likely 
to have had a rather large impact on an institutional change in the form of a 
change in the Law on Security Guard Firms, Act (1974:191). This change 
claimed that so-called differentiated authorization is required for security 
companies, authorization specifically for it and the different types of security 
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guard services sold rather than a single authorization for security guard  
activities. This change meant that, prior to June 2007, all active security 
companies had to reapply for authorization, differentiated authorization 
(Justice Department, 2006). Many small businesses chose not to do so.  

Another potential explanation for the marked decline in the share of small  
businesses in the security guard industry may be that small businesses may  
have found it more difficult to cope with the financial crisis from 2008. 
Demand for security services has previously been pointed out to be relatively  
cyclical (Blackstone and Hakim, 2010), and small businesses do not have the 
same resources or the same opportunity to scale down their operations to 
cope with any fluctuations in the market.  

Overall and heuristically, Figure 4.2 can discern two different periods of 
industry structure. The period 1992–2005 is characterized by an increased 
number of companies in the industry in all size classes. In relative terms, the 
share of small enterprises decreased in favour of medium-sized enterprises.  
The period 2006–2012 sees an industry structure with a fluctuating number  
of SMEs and,  in particular, a marked increase in the number and share of 
large enterprises. During the former period, 1992–2005, Securitas and G4S  
(ABAB/Partena Security AB/ Falck Security) are initially the only large 
companies in the Swedish security guard industry. Svensk bevakningstjänst 
was later spun off from Securitas, entering the industry as an independent 
entity. By 2000 it had grown into the industry’s third largest company. From 
holding three large companies, the industry structure changed in 2006–2012 
to nine large companies at the end of the period. In 2006, two new inde-
pendent companies entered the industry: Securitas Direct and Securitas 
Systems. This is because Securitas’ spin-offs, Securitas Direct and Securitas 
Systems, were then also listed and distributed to shareholders.63 In 2008,  
Loomis, formerly known as Securitas Cash Handling Services, was also 
distributed to shareholders (Securitas, 2010, p.3). During this time, another  
company grew to be large, namely Panaxia, which went bankrupt in 2012.  
Addici joined the group of large companies in the security guard industry in 
2009. Addici’s ultimate owner was Danske Bank A/S. The company operated 
in the Swedish security industry in parking  surveillance and security in malls. 
During the period 2010–2011, Nordisk Bevakningstjänst AB, purchased by 
HSF Securities AB from Panaxia, also joined the group of large firms. In 2012, 
— 
63 Securitas Systems changed its name to Niscayah (Protection & Security, 2008, No.3, p. 32). In 
2011, Niscayah Group AB was acquired by  Stanley Black and Decker,  listed on New  York stock  
exchanges. Niscayah Group  , was delisted on the Stockholm OMX Stock  Exchange  in  the  autumn  
of 2011 after all shares were acquired or redeemed by  Stanley  Black and Decker.  
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the Norwegian group Nokas also became a large firm in the Swedish security 
market through its acquisition of G4S Cash Service AB. 

Market Growth and Market Concentration 
A common view of the development of the security guard industry expressed 
in Skydd & Säkerhet (1992–2012) was that the industry has developed to an 
industry where firms no longer necessarily only act locally, regionally or even 
nationally. Some firms have increasingly developed to become actors in the 
global security service market, driven by global societal phenomena such 
democratization, increased free trade and higher levels of knowledge. Both 
the global and Swedish markets for security services are continuously 
reported to be growing. Furthermore, price competition has been 
characteristic for the industry for quite some time, and that standards and 
quality are thought to become increasingly important competitive means. 
The market for security services is expected to gradually become more 
divided among specialized firms, while the strong market concentration is 
expected to prevail. 

In Figure 4.3, the yearly growth of the Swedish security guard industry is 
described in terms of turnover, from 1992 to 2012, including annual growth 
in terms of percent of previous year’s turnover. The development of the 
Swedish security guard industry’s yearly turnover during the period indicates 
an overall continuous growth of the industry, at least until 2009. 

The Confederation of European Security Services also gives an account of 
the market concentration in the Swedish security guard industry in 2010 
(CoESS, 2011), where the three largest security guard firms were reported to 
hold a combined market share of 86 percent of the total turnover. This can 
be compared to the level of concentration reported in SPK’s (1985) study, 
where three business groups accounted for approximately 90 percent of the 
total turnover in the Swedish security guard market in 1982 (SPK, 1985, 
p.18). In SPK’s study (1985), the Securitas group accounted for 71 percent of 
the turnover from the competitive security guard market; ABAB for 14 
percent, and Larm-Assistans AB for 3.5 percent (SPK, 1985, pp.16–17). 
However, the identities of the three largest firms in 2010 are not reported in 
the Confederation of European Security Services’ study. 
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Figure 4.3. Market growth 1992–2012, in terms of yearly turnover. 
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Notes: Fixed prices calculated by historical monetary statistics, in terms of consumer  
price index for 2012 (Edvinsson and Söderberg, 2011; Edvinsson, 2016). Data on 
market growth in 1992 was calculated by linear extrapolation based on the period 
1993–2012. Sources: Confederation of European Security Services 2004, 2008, 2011, 
2013; Database constructed from Stockholm County Administrative Board and 
Västra Götaland County Administrative Board, Statistics Sweden, own calculations.  

To gain some further insights into the development of concentration in the  
security guard industry during the researched period, a cross-sectional 
account is provided concerning turnover for an individual firm that was 
identified as an authorized security guard firm in the database employed in  
the analysis of industry structure above. In this cross-sectional view of the  
industry, firm-specific data were collected from the database Retriever  
Business (based on yearly reports) for all the authorized security guard firms 
with 10 or more employees in 2012.64 In the cross-sectional account of 
authorized firms in 2012, 70 firms with at least 10 employees were identified.  
When controlling for subsidiaries, mergers and acquisitions, and changes of 

— 
64 The methodological choice to  only collect turnover figures in  this cross-section  of firms with at 
least 10 employees was motivated by data availability, despite that micro firms,  although  
numerous, had previously been shown  to  account for  a small  proportion  of the industry’s turnover  
(SPK, 1985, 1992;  Monopolutredningen, 1978).   
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organization form, 63 firms with at least 10 employees were identified. It was 
not possible to distinguish figures stemming from the security guard business 
from figures related to other business activities outside the industry. This was 
also the case in SPK’s (1985) study. However, statistics from Confederation 
of European Security Services are survey-based and appear to have a more 
distinct account of turnover from security guard services.  

The total turnover of the 70 firms with 10 or more employees identified 
for 2012 was SEK 14.7 billion, considerably higher than the figures reported 
by CoESS. Among these 70 firms was Swedavia AB. Swedavia is a state-owned 
firm that owns, manages, and develops commercial airports in Sweden. In 
terms of number of employees, Swedavia was the second largest firm with 
authorization to conduct security services in 2012; in terms of turnover, it 
was the largest firm. However, security services are not the primary business 
of Swedavia. Excluding Swedavia from the turnover of security guard firms 
(with 10 or more employees), the total turnover of the industry was SEK 9.8 
billion in 2012. In summary, the concentration in the Swedish security guard 
industry in 2012 was substantial, but somewhat lower than 1980s. The three-
firm sales concentration ratio in 2012 was 0.81: the three largest firms 
(including subsidiaries that had authorization) accounted for 81 percent of 
the total turnover in the industry.65 Securitas held a market share of 56 
percent, G4S 10 held percent, and Stanley Security Sverige AB held 15 
percent. (The 4-firm ratio, adding the market share of Svensk Bevaknings-
tjänst AB, gives a value of 0.90). 

Given the caveats discussed above, a trend of somewhat decreasing con-
centration (88.5 percent in 1982, 86 percent in 2010, and 81 percent in 2012) 
should be interpreted with caution. However, the 3-and 4- firm concen-
tration ratio does indicate high industry concentration over a long time. 
Calculating the Herfindahl index for the security guard industry based on the 
2012 cross-section gives a value of 0.22. Besanko et al. (2007) claim that a 
ratio between 0.2 and 0.6 usually suggests an oligopolistic market. In that 
sense, and in line with previous reports (SPK, 1985, 1992; Monopolutred-
ningen,1978), trade journals (Skydd & Säkerhet, 1992–2012), and a number 
of antitrust lawsuits (Swedish Competition Authority, 1994, 2004, 2008, 
2010, 2013, 2015, 2018), the market in the Swedish security guard industry 
also appeared to have been rather concentrated in 2012. 

— 
65 The three largest firms in in 2012 in terms of  numbers of employees (instead of in  terms  of  
turnover,  and again, excluding Swedavia) were Securitas,  G4S,  and  Svensk  Bevakningstjänst AB. 
The share of these firms was 74.5 percent of the total turnover.  
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However, one change in the competitive environment of the industry is that 
there were more firms in 2012 that held a considerable market share than in 
the 1980s (when Securitas held 71 percent, ABAB 14 percent, and Larm-
Assistans AB 3.5 percent). The largest market shares in 2012, according to the 
database of authorized security guard firms and data from annual reports, were 
held by the following firms: the Securitas group (46%), Stanely Security Sverige 
AB (13%), G4S group (9%), Svensk Bevakningstjänst AB (7%), Loomis Sverige 
AB (7%), Nokas Värdehantering AB (4%), Rapid Bevakning (1%). 

Some of these changes in market concentration may be explained by the 
demerger of Loomis, Securitas Direct AB, and Securitas Systems AB from the 
market leader Securitas in 2006 (Securitas, 2006, p.43). Furthermore, inter-
national business groups had made advancements in the Swedish security 
guard market. For instance, Stanely Security Sverige AB66 acquired Niscayah, 
previously known as Securitas Systems AB (Securitas Systems, 2006), and the 
Norwegian business group Nokas (that had previously been rather modestly 
represented in the Swedish security guard market) had, in 2012, made 
advancements in the Swedish security guard market (see section “Mergers 
and Acquisitions”). 

Table 4.3 Average profit margins in security guard firms of different firm size in 2012. 

Small Medium- Large The 3 
firms sized firms firms (200+ largest 
(10–49 (50–199  empl.) firms 
empl.)   empl.) (empl.) 

Average profit margin, 
percent of turnover 

2.0 2.7 3.1 3.4 

  Note: the OECD definition of small, medium-sized and large firms, was not possible  
to apply here. Source: Database on security guard firms, constructed for this study;  

 Retriever Business; own calculations. 

Previous accounts suggest that competition in the Swedish security guard 
industry is characterized both by a large number of small firms operating 
locally, often by means of price competition, and by larger firms competing  
by offering more sophisticated, often customized, security solutions (SPK, 
1985, 1992; Securitas, 2012). In the latter form of competition, prices and 

— 
66 Stanley Security Sverige AB  was in 2012 a subsidiary to Niscayah Group AB, which in turn was  
acquired by Stanley Black and Decker (Stanley Security Sverige AB, 2012, p. 2).  
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profit margins are generally higher, and large firms tend to dominate (ibid.). 
Table 4.3 addresses profit margins in different firm size categories of author-
ized firms in 2012. The average profit margins are calculated based on profit 
figures after depreciation and financial net in relation to sales. In conjunction 
with previous reports (SPK, 1985, 1992), the average profit margins were 
found to be higher in large firms compared to medium-sized and small firms. 
This was especially the case for the three largest firms. This lends some 
support to previous claims on different types of competition among different 
firm size groups and that small firms did indeed compete by price competi-
tion more commonly than large firms.  

4.5.2 Industry Structure and Dynamics 
Number of Firms, Entry and Exit 1992–2012 

The number of authorized security guard firms during the period 1992 to 
2012 is described in Figure 4.4. In relation to the two previously mentioned 
cross-sectional investigations of authorized security guard firms with 98 
firms in the early 1980s (SPK, 1985), the number of firms operating in the 
industry had increased to 153 firms by 1992 (which was the lowest account 
of security guard firms during the period 1992 to 2012). However, comparing 
the development in numbers of firms with these two cross-sections does not 
provide conclusive or reliable results.  

141 



INNOVATIVE SECURITY BUSINESS 

142 

Figure 4.4 Number of authorized security guard firms, entries and exits in the 
Swedish security guard industry, 1992–2012. 

Source: Database constructed with data retrieved from Stockholm County 
Administrative Board, Västra Götaland County Administrative Board, and 
Säkerhetsguiden (1992–2010), own calculations.  

Up until 2005, an overall trend of increasing numbers of active security guard 
companies can be noted. 2005 marks the highest number of companies in the 
security guard industry during the period of interest and – judging by 
previous analyses of the industry (SPK, 1985, 1992) – probably the highest 
number of companies in the modern history of the security guard industry 
in Sweden until 2012. This high number is preceded by the fastest year-on-
year increase in the number of companies in the industry during the period 
of investigation, which takes place between 2002 and 2003. After 2005, a 
period of markedly falling numbers of companies in the industry can be 
recorded between 2006 and 2007, after which a recovery in the number of 
companies in the industry follows, without reaching the same level as in 2005.  

An increasing population in the industry can indicate an expansive 
market with increased demand as well as increased competition with rela-
tively unchanged (or declining) level of demand (Dahmén, 1950). However, 
judging by the growth in net sales in the industry as shown in Figure 4.3, from 
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observations in industry journals on the increased demand in Sweden for 
security services and products, as well as the globally increased demand 
observed in research on Private policing (Wakefield, 2012), there appears to 
have been significant demand-based incentives for companies to enter the 
industry. Real or perceived opportunities for financial gain (Siegfried and 
Evans, 1994) due to increased demand for security services can be considered 
a likely motive for companies to enter the Swedish security guard market 
during the IP. As discussed in the beginning of paragraph 4.5 most of the 
demand drivers highlighted in research into the security sector in the U.S., 
the UK and the EU can also be observed in Sweden. 

During 1992–2012, trends in outsourcing of certain police tasks can be 
observed in the Swedish security market, significant – although not neces-
sarily increasing – levels of insecurity in society as well as companies’ 
increased awareness and prioritization of security issues. Furthermore, 
during the IP, an increased global demand for security solutions is noted as a 
result of the 9/11 terrorist attacks, which is also reportedly reflected in the 
Swedish market. Increased importance and demand for certification are also 
noted in the industry. This can be seen, among other things, as an expression 
of the security companies’ initiative to increase their trust with their cus-
tomers and the public, as well as a way for consumers of security solutions to 
avoid high deductibles in insurance. Furthermore, certification offers a way 
for companies to demonstrate documented accepted levels of risk and safety 
management relative to those of their competitors. Significant technological 
advances (which are investigated in more detail in Chapters 5 and 6 of this 
thesis) represent another aspect driving demand that is unmistakably 
highlighted both in industry journals (Skydd &Säkerhet, 1992–2012) and 
previous industry analyses of the Swedish security guard industry (SPK, 1985, 
1992). Technological advances in a wide range of areas (CCTV, alarms, 
biometrics, etc.) are considered in industry journals to have prompted an 
increased demand for tailored security solutions combining personal security 
guards with increasingly sophisticated technology. Alarm installations, alarm 
centres and access control systems, citations, CCTV and aviation security are 
highlighted as areas where demand and supply have increased significantly.  

It is in this context that the security guard industry accommodates a 
varying number of companies from year to year. Overall, the increase in 
demand for security guard services (see also Figure 4.3) appears to have been 
significant during the period of investigation. Most of the above-mentioned 
demand-driven aspects are mainly the result of exogenous changes, rather 
than a consequence of the endogenous behaviour of the security guard 
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industry (both Chapters 5 and 6 address these issues). In addition to demand  
development in the security guard industry, also noted is what is generally  
described as increased competition in industry journals. At least until 2006,  
industry journals regularly point out that concentration has increased.  
Furthermore, price competition, especially between small businesses, is  
described as increasing, along with the specialization of security companies 
and tailor-made security solutions. 

It is, of course, difficult to link specific trends in and around the security 
guard industry in this study to how the industry population varies over time.  
Although causal links cannot be demonstrated in this analysis, it is interest-
ing to note how the level of active companies in the industry coincides with 
some of the more temporally distinct trends. For example, the fastest increase  
in the number of companies in the industry, in 2002–2003, as well as the 
study’s highest recorded number of active enterprises in the industry, in 2005, 
occur in relatively close proximity to the 9/11 terrorist attacks. This event has  
been claimed to have driven demand for security services and products  
globally (Sempre, 2010; Pierce, 2013) as well as in Sweden (Skydd & Säkerhet,  
2002, No.6/7 p. 69; 2002, No.8 p.26). Furthermore, it can be noted that the 
generally decreasing (but still significant) level of insecurity from 2006 
onward, as pointed out by the Swedish National Crime and Statistics Survey  
2006–2012, 2018, during the period of investigation as it was carried out 
coincides with the period in the industry representing the most significant 
decrease in the number of active companies in the industry. However, there 
is also an institutional explanation for  this rapid reduction in the number of 
active companies in the industry. Finally, it should be noted that, until 2006, 
there are frequent reports in industry  journals that concentration in the 
security guard industry is increasing. Between 2006 and  2007, the number of 
companies in the industry decreased the most. As we will see when addres-
sing size allocation in the industry, even during this time and until the end of 
the IP, significant structural changes took place in the form of increased  
numbers of large enterprises at the expense of medium-sized enterprises.  

The requirement for authorization can be seen as an institutional barrier 
to entry to the security guard industry. Despite this, Figure 4.4 shows that  
between 16 enterprises (in 1999) and 65 companies (in 2005) entered the 
industry per year between 1992 and 2012.  This gives some support to obser-
vations in previous analyses (SPK, 1985, 1992) where the entry barrier to the 
security guard industry is described as relatively low. These analyses also  
point out that it is quite common for employees of large security companies  
to choose to start small-scale local security guard companies. The present  
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dissertation does not provide insights into how common this was between 
1992 and 2012. But industry journals highlight newsworthy examples of 
startups founded by former employees of the big security companies. Duty 
Security is one such example, founded by former Securitas employees (2005, 
No.6/7. p. 28–29). The example stands out in that the company quickly grew 
into a medium-sized company, with operations in several locations in 
Sweden, rather than remaining a small-scale, local security company. Duty 
Security was acquired by Svensk Bevakningstjänst AB in 2006 (Zephyr 
database). Previous research on industry and business dynamics has 
emphasized that industry concentration is often negatively correlated with 
entry in Sweden (Engwall, 1970; Du Rietz, 1979; Braunerhjelm and Carlsson, 
1993; Nyström, 2006) as well as in the OECD, EU, and U.S. (Decker et al., 
2014, 2016; Criscuolo et al. 2014; Elert, 2014; Bajgar et al., 2019). In this 
context, it is worth pointing out that considerable concentration in the 
industry by no means excluded firms from entering the industry in 1992– 
2012 – entry levels could be substantial for several periods.  

The most substantial increase in exits occurred in 2007, prior to the global 
financial crisis of 2008. An important explanation is probably that a new 
amendment to the Act (1974:191) on Security Guard Firms was introduced 
on the July 1st, 2006. It now became mandatory for security guard firms 
applying for authorization to specify in more detail what particular security 
services the firm intend to provide. The authorization of security guard firms 
became more specific, and firms needed authorization for all the different 
types of security guard services they sold. The amendment to the law also 
required already authorized firms to re-apply for so called differentiated 
authorization (differentierad auktorisation) before the end of June in 2007 
(Justitiedeparementet, 2006). The sharp increase in numbers of exits shown 
in Figure 4.4 seems to support the notion that many firms chose to discon-
tinue their authorization rather than re-apply. 

The patterns of industry dynamics outlined in Figure 4.4 show fluctuating 
levels of entry and exit during the period of interest. Overall, three periods of 
varying levels of industry dynamics can be observed. The period 1992 to 2001 
is characterized by a relatively low number of entry and exits. The period 
2002–2007 is a more turbulent time with greater fluctuations in the number 
of entry and exits, while the period from 2008 to 2012 seems to be marked by 
a slightly less turbulence. The number of entries and exits returns to levels 
similar to those in the first period (1992–2001). However, as Figure 4.5 illus-
trates, during this period there is an increasing number of mergers and 
acquisitions (M&As), especially those where authorized security companies 
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acquire companies outside the Swedish security guard industry. Further-
more, during this last period, significant structural changes are taking place. 

Industry life-cycle theory points out that entry and exit rates in mature 
industries tend to be fairly stable at low levels after the industry has con-
solidated, often as a result of an industry shakeout (Klepper, 1996). In the 
sense that the Swedish security guard industry is a (concentrated) mature  
industry – as previous analyses (SPK1985, 1992), industry journals (Skydd & 
Säkerhet, 1992–2012) as well as market participants (Securitas, 2012) claim –  
the results in Figure 4.4 nonetheless illustrate a significant degree of industry  
dynamics. It is also worth noting, in this context, that to the extent that the  
sharp decline in the number of companies in 2007 really marks an industry 
shakeout, both the number of companies and the dynamics of the industry 
seem to be turning upward again, contrary to what standard industry life-
cycle theory usually claims (Klepper, 1996; Klepper and Simons, 2005). 

Mergers and Acquisitions 
Mergers and acquisitions (M&As) have been documented to be an important 
competitive strategy and growth strategy for security guard firms since the 
1930s.67 In this section, M&As in the Swedish security guard industry are 
studied for the period 1992–2012. Data on M&As were collected from the 
database Zephyr, from the trade journal Skydd & Säkerhet (1992–2012) and 
from decision documents from Stockholm County Administrative Board 
1992–1999 (see Table 4.2). M&As, demergers, changes of company name, 
and other events that effect the composition of the industry are studied in 
this section to shed some further light on the development of the competitive 

— 
67 In 1934, Danish company De Forened Vagtselskaber acquired the small Swedish security guard  
firm Helsingborgs Nattvakt, changing name in 1935 to  Förenade  Svenska Vakt (SPK, 1985, p.9).  
In 1948, Erik Philip-Sörensen, then-manager of Förenade Svenska Vakt, became the sole owner  
of the  Danish parent  company De  Forened Vagtselskaber. Sörensen also became  sole owner of the 
Swedish security  guard firm  Städernas Vakt in 1959, which had rapidly become the largest security  
guard firm  in Sweden after its establishment in 1943 (by Sörensen, the Swedish engineering and  
telecom company L M Ericsson, and some  of the larger  insurance companies in Sweden). In  1960 
one of the pioneering firms in  the Swedish security guard industry, Garanti & Nattvakt AB, was 
acquired. Garanti & Nattvakt AB had been  active since 1904. The  three  firms, together with AB  
Svensk Nattvakt (acquired in 1961), merged in 1972 and became Bevaknings AB Securitas.  In 
1983, the Securitas group was divided into four geographic divisions: Securitas Västra, Östra,  
Norra, and Södra Sverige AB (i.e., West, East, North, and South Sweden; SPK, 1985, pp.9–10). In  
1983,  the Securitas group also consisted of  five  subsidiaries th at  conducted  business that did not 
require security guard-firm authorization: Securitas Teknik AB, Svenska  Tempus AB, Brandtjänst 
i Stockholm AB,  AB Jourmontör and Securitas Verkskyddstjänst (SPK, 1985, p.10).   
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situation within the industry and its dynamics. Security guard firms in the 
Swedish market, especially Securitas, have long pursued a strategy of 
acquiring other firms on a global scale. However, this section solely focuses 
on M&As where either the acquiror or the acquired firm operates in the 
Swedish security guard industry.  

Economic theory often distinguishes between the horizontal and vertical 
dimensions of firm size and integration (Tirole, 1990). The first dimension 
refers to the scale of production in a one-product company, or to the “scope” 
of products provided by a multi-product company (Ibid.). The vertical 
dimension relates to the extent to which the products and services the com-
pany in question could purchase from other operators, such as subcon-
tractors and distributors, but instead choose to produce/organize ‘in-house’. 
A typical example of horizontal integration is when two companies 
producing the same product or service merge. Such a merger may, for exam-
ple, be justified by a desire to take market share and – ultimately – achieve 
monopoly profits through reduced competition (Tirole, 1990) and integra-
tion of companies active in the same industry (Van de Voorde, and 
Vanelslander, 2010). But it can also be about reaching other segments, geo-
graphic regions and/or industries with the same goods/services (Porter, 
1985) by horizontally integrating with an already established player in the 
desired segment, region and/or industry. An example of vertical integration 
is when a company chooses to start producing “in-house” instead of pur-
chasing components or services from a subcontractor, for example, by 
purchasing the subcontractor (Porter, 1985; Tirole, 1990).68 

In order to provide a clearer picture of how M&As have affected the  
industry dynamics in the Swedish security guard industry, this chapter 
distinguishes between M&As where (i) an authorized security company buys 
another authorized security company; (ii) a company outside the Swedish 
security guard industry purchases an authorized security company; and (iii) 
an authorized security company buys a company outside the Swedish 
security guard industry. Category i can be seen as a distinctive expression of 
horizontal integration, while categories ii and iii contain both horizontal and 
vertical integration. When an authorized security company acquires a 
company that is not active in the Swedish security guard market (category ii), 
this can be both an expression of horizontal integration through the 
acquisition of security companies in another country, or an expression of 

— 
68 It may also involve integrating downstream and, ultimately,  entering the market in  which the 
company’s customers compete (Porter, 1985).  
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vertical integration through the acquisition of a subcontractor of e.g., security 
products. Similarly, category iii includes both security companies from other 
countries that choose to enter the Swedish security guard market through 
horizontal integration and(theoretically) companies that choose to vertically 
integrate with a security company instead of purchasing its services or relying 
on the security company as a distributor of its products. 

Figure 4.5 Number of mergers and acquisitions 1992–2012. 

Note: Four of the M&As were IPOs, shown under the category “Number of M&As 
with authorized security guard firm as target”. Source: Skydd & Säkerhet (1992–
2012); Zephyr database; Stockholm County Administrative Board, own calculations.  

Figure 4.5 describes the number of completed M&As per year. M&As are 
plotted and divided into three different categories: i) number of M&As where 
the acquiror was an authorized security guard firm (i.e., vertical integration), 
ii) number of M&As where the firm acquired was an authorized security 
guard firm, and iii) number of M&As where both the acquiror and the 
acquired firm were authorized security guard firms (i.e., horizontal inte-
gration). The three categories in Figure 4.5 differ from one another in that: 
in one category firms expand their businesses to other markets and industries 
(category i); in category ii firms from outside the industry chose to enter the 
industry; in category iii) firms from within the industry buy firms within the 
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industry. The latter may be seen as industry rivalry (to use Porter’s (1980) 
concept), where for instance a large firm buys a small competitor in the 
industry with the purpose of taking over its customers (SPK, 1985, 1992). 
Category ii) may be seen as an expression of positive transformation pressure 
where market pull and/or market push aspects (Dahmén, 1950) motivate 
firms from other industries to enter the security guard industry. Category i) 
may be seen as an expression of firms within the Swedish security guard 
industry seeking opportunities in other markets and in other industries 
because of intense competition within the security guard industry and/or a 
declining and receding security guard market. Another reason may be that 
the Swedish security guard market is not large enough to support the 
acquiror in question. 

In figure 4.5, the overall trend of all three categories of M&As is that the 
number of M&As per year increased from 1992 to 2012 – at least when 
considering the number of M&As without relating it to the number of 
operating firms over time. However, one category shows a clearer trend of 
increasing numbers of M&As from 1992 to 2012 than the other categories: 
the number of M&As with a Swedish authorized security guard firm as the 
acquiror (category i). Most of the observed M&A deals with Swedish security 
guard firm as acquiror were deals where Securitas acquired firms in many 
different countries. In 111 of 156 events where the acquiror was an 
authorized security guard firm, the acquiror was Securitas. An interpretation 
of the increased number of M&As where authorized security guard firms 
acquire or merge with firms outside the Swedish security guard industry is 
that intensified competition in the Swedish market for security guard services 
forces security guard firms to seek business opportunities in other markets as 
well (including security guard markets abroad). By vertical integration, 
security guard firms may also have sought competitive advantages such as, 
e.g., better control of suppliers of security products, tighter quality control, 
and additional profit margins (Blois, 1972). 

The number of M&A deals where both the acquiror and the acquired firm 
were authorized security guard firms shows that there were relatively few 
(observed) mergers and acquisitions ‘internally’ in the Swedish security 
guard market up until 2012, when 10 M&A deals were completed. Most of 
these deals were large firms acquiring small security guard firms. The 
Securitas group, the Nokas group and Panaxia Security AB stood for the 
majority of these deals.   

As for the last category of M&As, describing Swedish authorized security 
guard firms being acquired by another company, the number of deals is 
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somewhat higher towards the later part of the observed period. Among the 
identified M&A deals where security guard firms operating in the Swedish  
market were acquired were M&A deals pertaining to ABAB. In 1992, ABAB 
was acquired by Partena Security AB, which in turn was acquired by (French) 
Sodexho in 1995. (Danish) Falck Security acquired Sodexho in 1996. In 2004, 
the Falck group (Group 4 Falck) merged with (British) Securior and thus G4S 
was born. The authorization to conduct security guard business in the 
Swedish market, was renewed/reapplied for following the different M&A 
deals.69 Other notable merger and acquisition events that were found 
included a number of initial public offerings on NASDAQ OMX Stockholm: 
Panaxia Security AB in 2006, Securitas Direct AB and Securitas Systems AB  
in 2006, and Loomis AB in 2008. The three latter were the result of trans-
forming business divisions of Securitas into “[…] independent specialized 
security companies: Loomis AB, Securitas Direct AB, and Securitas Systems 
AB, thus creating four independent security companies with their own 
Boards, management and business focus” (Securitas, 2006, p.43).   

The overall pattern of M&As from 1992 to 2012 in the Swedish security 
guard industry indicates increased turbulence within the industry. The 
overall number of M&A deals increased during the observed period and 
toward the end of the period: both the number of M&A deals where security 
guard firms were bought by firms that were not authorized security guard 
firms and M&A deals where authorized firms acquired other authorized  
firms. This is not to say that there was no turbulence in terms of M&A deals  
in the beginning of the investigated period, not least because of the deals  
pertaining to ABAB/Partena Security/Sodexho/Falck Security/G4S. 

4.6 Development of the Swedish Security Sector,  
1992–2012 

In this section, SNI codes are employed in order to identify firms in the 
Swedish security sector, which includes the security guard industry. This 
section adds to the analysis of the Swedish security guard industry by setting 
the industry in a broader context. To enter the security sector does not 
require authorization (as long as no security guard business is conducted). 
This section illustrates if and how the picture of industry development varies 
— 
69 When addressing number  of authorized security  guard firms and their entry and exit–  e.g., in  
Figure  4.4 – firms are  treated  on the level  of business groups.  ABAB/Partena Security AB/Falck 
Security/G4S are treated as one business group and one authorized security guard firm throughout  
the investigation period. 
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between the two different operationalizations of the industry/sector. Results 
from the previous section (4.5) are compared with statistics from Statistics 
Sweden on ‘structure of the business sector’ according to industry 
classification codes.70 The statistics were not available for some of the earlier 
years in the research period. Nevertheless, development trends in the security 
sector and trends relating to the differences in results regarding the security 
guard industry could still be discerned. 

4.6.1 Number of Firms, Firm Size Distribution, Turnover,  
and Value Added 

One fundamental difference in the competitive nature of the Swedish security 
sector in relation to the security guard industry is that there is no institutional 
entry barrier in terms of authorization. In Figure 4.6, the number of firms in 
the Swedish security sector is shown in relation to the number of firms in the 
security guard industry. It is evident that the security sector grew at a faster 
pace than the security guard industry during the period of investigation. The 
source material employed in this section does not permit an analysis of gross 
entry and exit in the security sector. However, as the majority of security 
guard firms also have registered the industry classification codes representing 
the security sector, entries and exits in the security guard industry are also 
reflected in statistics for the security sector. 

— 
70 The security sector was studied according to the following codes: 74.600 (SNI92; 02) and 80.100,  
80.200, and 80.300 (SNI07).  
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Figure 4.6. Number of firms in the Swedish security sector and security guard  
industry, 1992–2012. 
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In Figure 4.6, the number of firms in the security guard industry is described 
in relation to the number of firms in the security sector. Data for Figure 4.6 
were compiled by merging statistics from the three different versions of the 
SNI standard (SNI 92, SNI 2002 and SNI 2007). It is plausible that much of 
the decrease in the number of firms in the sector around year 2007 is due the 
change from SNI 2002 standard to SNI 2007, where some of the firms 
previously coded as security-service firms were recoded as other forms of 
business. The security sector displays both similarities and dissimilarities to 
the security guard industry. Firstly, the security sector comprises a higher 
number of firms than the security guard industry, since the sector also 
comprises companies that manufacture or market security products. 
Secondly, the overall trend in the security sector up until 2007 was that the 
number of firms increased on a yearly basis, followed (from 2007) by a fall in 
the total number of firms. 
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Figure 4.7 Yearly turnover of the security guard industry and security sector, 1992– 
2012. 
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Figure 4.7 compares the yearly turnover figures for the security-guard 
industry (previously shown in Figure 4.3) with turnover figures for the 
security sector.71 As might be expected given that the number of firms 
operating in the security sector was considerably higher than in the security 
guard industry, the yearly turnover figures were also generally higher in the 
security sector. Overall, no consistent period of decreasing turnover figures 
was observed for the security sector, in contrast to the turnover figures for 
the security guard industry, which showed a ‘contracting’ period in 2009– 
2012. That is: despite the number of firms operating in the security sector 
decreasing after 2007, aggregate turnover continued to grow. This can prob-
ably be explained largely by a change in the firm size distribution of firms in 
the security sector.  

— 
71 Yearly turnover figures, i.e., net sales, refers to revenues after taxes from the firms’ main business  
activity (sold products and services). The figures also adjust for income from goods that are 
manufactured/purchased and sold  abroad  without passing  Swedish borders (Statistics Sweden,  
2019a).  
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Figure 4.8 Size distribution in the security sector 1993–2012. 
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Figure 4.8 describes the firm size distribution in the security sector in 1993– 
2012 in comparison to the firm size distribution in 1992–2012 in the security 
guard industry. It can be noted that in the security guard industry, medium-
sized firms were more common than large firms during nearly the entire 
period of investigation (from 1996). In the security sector, medium-sized 
firms were the least common firm size category throughout the whole 
researched period. 

In Figure 4.9, the development of the Swedish security sector in terms of 
turnover and value added is shown in relation to the development in the 
security guard industry. Available sources do not permit the construction of 
longer time series. However, 2007–2012 is an important period since it 
describes falling turnover rates in the security guard industry. As shown in 
Figure 4.9, turnover in the security sector increased at a faster pace during 
the same time period when the security guard industry displayed falling rates. 
During this period, value added in the security sector decreased only 
marginally. One interpretation is that technological security services 
increased in importance at the expense of the security guard industry. 
Increased distance between the sector’s turnover and value added reflects 
increased levels of input (e.g., technology). Technological development, 
innovation, and standardization will be further addressed in subsequent 
chapters. 
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Figure 4.9 Turnover and value added of the Swedish security sector in relation to 
turnover of the Swedish security guard industry, 2007–2012 (all amounts in million 
SEK, fixed prices). 

Sources: SCB, Basic Data Enterprises; CoESS (2004, 2008, 2011, and 2013). Own 
calculations. 

4.7 Summary, Discussion and Concluding Remarks 
The chapter has described and analyzed industry structure and industry 
dynamics in the Swedish security guard industry and security sector,1992–
2012. The operational definition of the security guard industry has been the 
utilization of an institutional entry barrier: the legal requirement of 
authorization to conduct professional security services. The Swedish security 
sector was operationalized by industry classification codes, which is perhaps 
the most common way to operationalize industries (Stokes and Banken, 
2015; Becattini, 2002). An explicit firm-industry relationship has been 
articulated. This operationalization of the security guard industry is both 
dynamic and consistent. As laws and formal rules change, so does the 
definition of the industry. The definition is consistent in that it defines the 
industry as all the firms legally permitted to enter the industry. It is also an 
operationalization that does not rely on firms’ self-classification.  

The development of the Swedish security guard industry and security 
sector has been addressed longitudinally along parameters such as entry and 
exit, number of firms, turnover, the size distribution of firms, and mergers 
and acquisitions. The level of concentration in the industry has been 
addressed in terms of its 3-firm ratio and by the Herfindahl index. The 
empirical picture of the security guard industry from 1992 to 2012 is largely 
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in line with previous accounts (SPK, 1985, 1992; Monopolutredningen,1978).  
High levels of concentration and oligopolistic tendency were observed.72 At 
the same time, approximately 94 to 98 percent of the operating firms in the  
industry were small firms during 1992 to 2012. Small firms were also found  
to be dominant among firms entering and exiting the industry. Previous  
research (Engwall, 1970; Du Rietz, 1979; Braunerhjelm and Carlsson, 1993;  
Traú, 2000; Decker et al., 2014, 2016; Criscuolo et al. 2014; Elert, 2014; Bajgar 
et al., 2019) has observed that the relationship between concentration and 
industry dynamics tends to  be negatively correlated. In this chapter, however, 
both industry  concentration and entry and exit dynamics have shown to be  
relatively substantial. When measuring concentration using the Herfindahl  
index, the value was within what usually  indicates an oligopolistic market. 
Furthermore, the market share of the three largest firms in 2012 was found 
to be 81 percent (the four largest firms accounted for 90 percent of the  
market). On average, the profit margins were (in 2012) also found to be 
higher in large firms – especially in the three largest firms – than in medium-
sized and small firms. 

Even though entry in the Swedish security guard industry is regulated by  
an institutional entry barrier, new firms, and in particular small firms, did 
enter the industry during 1992–2012. Previous reports (SPK, 1985, 1992) 
claimed that small firms typically were founded by employees of established  
security guard firms starting their own security business. These firms 
typically operated locally. Given that authorization of security guard firms 
requires the firms’ employees to have previous security guard training and 
practical experience, it seems plausible that many of the  small firms entering 
during the 1992–2012 period were founded by previous employees starting 
their own business. Another empirical observation in this chapter is that the  
security guard industry in 1992–2012 had grown in terms of number of firms 
and turnover since the 1980s (SPK, 1985, 1992). However, this is not to say 
that the industry grew consistently. Dahmén (1942, 1950, 1953, 1985) dis-
tinguishes advancing, stagnating, and receding industries from one another  
in his analyses of industry transformation. In this chapter, heuristic periods 
of relative industry development have been proposed to describe the industry  
development during 1992 to 2012.  

In terms of number of firms operating in the industry, an ‘expanding  
phase’ from (approximately) 1992 to 2005 was observed, during which a 

— 
72 A number  of antitrust lawsuits  point in the same  general direction  (Swedish  Competition  
Authority, 1994; 2004; 2008, 2010, 2013, 2015; 2018).  
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trend of increasing numbers of firms on a yearly basis could be discerned. 
During the following ‘contracting period’, 2006–2012, an overall trend of 
decreasing number of firms was observed. In terms of turnover, however, an 
‘expanding’ period indicating an overall trend of increasing turnover in the 
industry seems to have prevailed up until 2009, followed by a ‘contracting’ 
period. 

As for entry and exit, two or possibly three overall trends can be discerned. 
During 1992–2001, entry and exit rates generally decreased, and then 
increased in 2002–2007. After 2007, there was an overall decreasing trend in 
terms of entry and exit. Furthermore, during 2008–2012, a distinctive trend 
was that the number of M&As in which security guard firms acquired firms 
from outside the industry peaked. Possibly, this is an expression of firms  
seeking competitive advantage through vertical integration and/or a period 
of business opportunities in other markets. 

The drivers of change observed in previous research on the security sector 
(mainly in the U.S. and the UK) can also be observed to a large extent in the 
Swedish market. All in all, these factors probably explain at least parts of the 
development of the dynamics and structure of the Swedish security industry 
and the security sector between 1992 and 2012. Overall, it is difficult to 
reliably comment on the impact of specific factors on the dynamics, 
structure, and development of the Swedish security sector; rather, it is prob-
ably longer changes in several variables and factors over time that can explain 
these changes. However, the aspects that reportedly have driven the overall 
increase in demand for security services and products during IP, both 
globally and in Sweden, include: increased safety awareness within com-
panies; increased demand for specialized services and technical solutions; 
outsourcing of some police tasks (and some military tasks); skyrocketing 
demand for aviation security since 9/11, and, possibly, a generally increased 
sense of insecurity in society, whether or not this is reflected in actual 
increased levels of crime. 
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5. Innovations in the Swedish Security Guard 
Industry and Security Sector 

Studies on the security sector have identified innovation as an influential 
element in the development of the sector with regard to issues related to, e.g., 
CCTV, personal integrity, and security in public spaces (see Chapter 1). 
However, empirical accounts on innovation output of the security sector and 
security guard industry are rare. In previous analyses of the Swedish security 
guard industry, innovation has been recognized as a major driving force of 
industry development (SPK, 1985, 1992; Monopolutredningen, 1978; 
Svenska Transportarbetareförbundet, 1986). On the other hand, the security 
sector is often perceived as a sector characterized by a rather conservative 
culture where adoption of new technology happens comparatively slowly. 
Nevertheless, as in many industries, ICT has been observed to be a major 
driving force for the Swedish security guard industry and security sector, but 
at a slower pace than in other industries, such as the banking and printing 
industries (Pierce, 2013). Furthermore, in studies based on innovation survey 
data (CIS data) on how innovation differs across industries, innovative 
activity in the security guard industry and security sector has been shown to 
be rather scarce (Evangelista, 2000; Bogliacino and Pianta, 2016; Statistics 
Sweden 2016, 2020). In that sense, both the industry and sector have been 
deemed rather ‘non-innovative’.  

This chapter covers a period of time when the diffusion of ICT had begun 
to intensify in society (Johansson, 2001; Jeskanen‐Sundström, 2003; Pilat and 
Devlin, 2003). The purpose of this chapter is to investigate innovation output 
in the Swedish security guard industry and security sector from 1992 to 2012. 
This chapter addresses research question number two: What has charac-
terized innovation output in the Swedish security guard industry and security 
sector, 1992–2012? In this chapter, the empirical findings are compared with 
accounts of innovation in the Swedish security guard industry prior to the 
early 1990s, and with theory and ‘stylized facts’ on innovation in service 
industries, in mature industries (life-cycle theory), and ‘low-tech’ industries. 
This chapter explores the applicability of previous accounts. Much con-
ventional wisdom on how innovation differs in different industry contexts 
stems from cross-sectional taxonomy exercises, often based on innovation 
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survey data. In these strands of literature, innovation has commonly been  
approached through patent data, R&D data, case studies, innovation surveys,  
and (to a lesser extent) literature-based innovation output measurements  
(LBIO measurements). Furthermore, most of these studies approach the 
concept of industry through industry classification codes (see Chapter 2). 

In order to address innovation output in the Swedish security guard  
industry and security sector, this chapter also addresses research question 5: 
Will different measurements and definitions of innovation output generate 
conflicting views on innovation output and its relationship with industry 
dynamics and structure – and if so, to what extent?  

An event count approach is employed in this chapter. In contrast to the 
majority of studies on industrial patterns of innovation, three different 
innovation indicators are employed. The analysis is carried out on the  
(individual) innovation level, on the industry level, and on the level of the  
security sector. Innovations developed both within the industry and outside  
(i.e., adopted from other industries) are included and analyzed. The three 
different indicators and measurements of innovation employed are: one 
traditional indicator and two more recently developed approaches. The 
traditional innovation indicator ‘number of patents’ is employed and com-
plemented by data from the technical descriptions in the actual application 
for each granted patent in the statistics. The more recently recognized 
indicator ‘number of registered trademarks’, has been suggested to be a sen-
sible complement to traditional indicators, especially since it is well-suited to  
indicate innovation in services and service industries (Hipp and Grupp,  2005; 
Mendonça et al., 2004; Flikkema et al., 2014). Furthermore, the empirical  
material on innovation output in this chapter also stems from a literature-
based innovation output database (see Chapter 3) constructed for the pur-
poses of this study. 

5.1 Methodological Considerations – Measuring 
Innovation Output with an Event Count Approach 

In order to study innovation output in the Swedish security guard industry and 
the security sector, three different databases have been constructed. The 
databases are constructed from data on granted patents, from data on 
registered trademarks, and (in particular) from trade journals by applying the 
literature-based innovation output method (LBIO method). Qualitative data, 
in the form of descriptions of the innovations, have been collected for every 
innovation in the database. The construction of these three databases – as well 
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

as the principal advantages and disadvantages with the three different indica-
tors of innovation output and intermediate output employed in this chapter – 
have been discussed in  some further  depth in Chapter 3. In this section,  
methodological considerations are discussed with regard to how these mea-
surements and indicators (and databases) are applied. These considerations 
primarily concern: the population and sample of innovations in the Swedish 
security guard industry and security sector, how innovations are linked to a 
single point in time, how industry boundaries are treated, and how ‘newness’ 
and ‘commercialization’ are assessed from these industry perspectives.  

5.1.1 Application of an Event Count Approach 
Event count approaches have frequently been employed in innovation 
studies in order to assess ‘the quantity’ of innovation. A common application 
of event count approaches is to compare the level of innovativeness between 
different countries, regions, and/or industries, and to analyse innovation in 
relation to different performance metrics, investments, and structural and 
dynamic aspects. By counting patents, registered trademarks, or innovations 
that appear in trade journals, count approaches have sought to measure 
innovation both over time and cross-sectionally. 

Here, the event count approach is applied in order to gain insights into 
trends of innovation output volumes and characteristics over time, and to 
gain both quantitative and qualitative accounts of innovation in the Swedish 
security guard industry and security sector. It is not only the quantitative 
count of innovations per se that is of interest in this chapter, but also the 
qualitative data ‘behind’ each and every innovation in the count approach. 
One advantage of the LBIO method is that it has the potential to give the 
researcher a rich perspective since it requires rather substantial information 
on every included innovation, in order to assess whether it is an innovation 
at all. 

On the population and assessment of innovation output 
One challenge in addressing innovation output from an object approach  
rather than a subject approach (see Chapter 3) is to identify the population 
of innovations. In the present study, as well as in many other studies, there  
are other, alternative sources that could have been included, but were not. 
More precisely: it is possible that more innovations would have been identi-
fied if more or other trade journals had been analyzed. Consequently, despite  
extensive efforts to capture as many of the innovations in the industry and  
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sector as possible, the present study can hardly be considered a complete 
innovation census, as all possible sources were not exploited.  

However, if innovation output had been addressed from the subject 
approach, a number of methodological challenges would inevitably have  
followed. Besides potential issues with response rates from the firms and  
ethical research considerations in terms of burdening the researched firms, 
the subject approach has been criticized for running the risk of over-
estimation of the number of innovation due to ‘socially desirable responding’ 
in firm representatives’ self-assessments of innovative activities and out-
comes (Kleinknecht, 1993; Zerbe and  Paulhus, 1987, see Chapter 3). 
Furthermore, only surveying firms within the industry and sector would 
potentially give a skewed picture of innovation in the industry/sector: it is 
common for innovations in service industries (as well as in mature and low-
tech industries) to originate from other industries. Moreover, as this chapter  
(as well as Chapter 6) focuses on innovation over time, trends of innovation, 
a retrospective picture of innovations during 1992 to 2012, would be a serious  
challenge to any individual or organizational memory. The applied object  
approach – assessing innovation output by their appearance in trade journals 
– allows for a retrospective construction of innovation output while main-
taining real-time assessments of the innovations (Coombs et al., 1996).  

The LBIO approach is the principal measurement of innovation employed 
in this chapter as it is a direct measurement  of innovation output (see Chapter 
3). The LBIO approach also provides the most extensive qualitative des-
criptions for the innovations included in the database. Patent data and data  
on registered  trademarks, which are intermediate output measurements (as 
not all patents and trademarks evolve to innovations), are important comple-
mentary sources of empirical data in this chapter.  

The LBIO approach builds on the premise that the innovations considered 
relevant to the journal’s readers will be identified and reported in those very 
journals. As previously noted, since only one trade journal has been 
employed (for the period 1992–2012, comprising some 10,500 pages), it is 
quite likely that not all innovations have been recorded. However, the same 
would be true if all trade journals relevant to the Swedish security sector in 
1992–2012 had been analyzed. The LBIO approach has been criticized for a  
tendency to underestimate process innovation and incremental innovations 
that have little new value to the industry at large. Innovations that are inno-
vations only to the innovating firm in question are rarely covered in trade 
journals as they are not necessarily of interest to the greater industry (or the  
readers). The total number of innovations identified by the LBIO approach,  
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

as applied in this chapter, may therefore be considered a low estimation, 
indicating that there are at least that many innovations. 

Furthermore, in order to get a more representative picture of the 
innovations that emerge in the industry and the sector, patent data and data 
on registered trademarks were also employed. Neither of these indicators of 
innovation are (necessarily) direct measures of innovation output, but they 
potentially capture innovations that are not represented in trade journals.  

It has been argued that patent data cover process innovation better than 
the LBIO approach (Coombs et al., 1996). Nevertheless, as firms are likely to 
regard their process innovations as trade secrets, process innovations that are 
not based on patented technological solutions are likely to be under-
represented in the type of data used for this chapter. Data on registered 
trademarks have been proposed as a promising indicator of service 
innovation (Hipp and Grupp, 2005). In this chapter, data on registered 
trademarks are employed since the security guard industry (and partly the 
security sector) primarily offers services. It potentially provides data on 
service innovations, which patent data does not cover.  

To capture all innovation output in an industry throughout the whole 
spectrum of different kinds of innovations – from the most incremental to 
the most radical innovations, including product, service, process, marketing, 
and organizational innovations – is a tall order for any innovation 
measurement approach. Many studies that attempt to measure innovation 
rely on single or unidimensional approaches. I make no claims to have  
captured all innovations developed or adapted in the Swedish security guard 
industry and the security sector, 1992–2012. However, I do argue that it is 
likely that the event count approach employed, recording innovations 
derived from trade journals, granted patents, and registered trademarks, 
captures a considerable proportion of the important innovations that 
emerged in the industry/sector during the period of observation. It is 
reasonable to assume that this method covers enough of the innovations in 
the industry to be able to trace general innovation trends and patterns in the 
industry/sector. Consequently, within the principal approach to measuring 
innovation in this chapter, the employed trade journals were analyzed 
following the aforementioned coding scheme (see Chapter 3).  

Industry boundaries and assessment of innovation output 
As discussed in Chapter 2, a major challenge in analyses of innovation in such  
an industry is to both capture innovation developed within the industry and  
innovations adopted from other industries. The LBIO approach employed in  
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this chapter enables both the distinction of the developer of the innovation 
(and its industry affiliation) and the ‘user industry’ in which the innovation 
is introduced.  

Previous research (see Chapters 2 and 5.2) suggests that technology  
developed in other industries may constitute an important innovation driver 
within the security guard industry. For that reason, it may also be sensible to 
approach innovation output outside the narrowest definition of the security  
guard industry. In this chapter, innovation output is approached from three 
different industry perspectives. The narrowest definition is the security guard  
industry as defined as authorized security guard firms. A somewhat broader  
definition is applied to capture the security sector, by  defining the sector  
according to SNI codes.73 The broadest industry approach to capturing   
innovation output in this chapter is a rather open-ended one since it  
comprises manufacturers of components and products used in security 
services, e.g., manufacturers of alarms, locks, keys, etcetera. This broad 
definition of the security sector includes firms that are not necessarily  
authorized security guard firms or operating within the security sector as 
defined by SNI codes. For registered trademarks, affiliation to the broadly  
defined security sector was based on a number of security-related key words 
(see Chapter 3), which were used when scanning the database ‘Svenska 
varumärkesdatabasen’ for trademarks related to the security sector. In the  
LBIO approach, the broadly defined security sector covered innovations that  
were described as security firms but could not necessarily be linked to an SNI  
code associated with the security sector. The patent data, on the other hand, 
were retrieved by searching form patents within the SNI codes for the  
security sector. Consequently, it did not capture patents granted for firms 
within the industry more broadly defined.74   

5.2 Innovation and Industry Context  
Based on the literature on innovation from industry perspectives, reviewed 
in Chapter 2, this section addresses what innovation patterns could be 
expected to be found in the Swedish security guard industry and security 
sector. As previously argued, the Swedish security guard industry and secur-

— 
73 80.100–80.300 by  the SNI 2007 standard and 74.600 by the SNI 2002 standard.  
74 In this  case, firms  with other SNI codes than 80.100–80.300 as defined by the SNI 2007 standard.  
However, a number of patents in the security sector, more broadly  defined, were also encountered  
in the trade journals.  
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ity sector can, from an analytical point view, be described as a service 
industry/sector, as a mature industry, and as a low-tech industry.75 

5.2.1 Industrial Patterns of Innovation 
Academic interest in innovation in service industries, mature industries, and 
low-tech industries, has been less pronounced and less explored (Gallouj, and 
Savona, 2009; Wikhamn, Armbrecht, and Wikhamn, 2018; Onufrey, and 
Bergek, 2020). Indeed, many studies addressing innovation in services have 
been largely focused on cross-sectoral perspectives (Evangelista, 2000; de 
Jong and Marsili, 2006; Bogliacino and Pianta, 2016; Hervas-Oliver et al., 
2021), or on (typically advancing) high-tech industries, or at least service 
industries with a particular aptitude for adopting new technology (Barras, 
1986, 1990), at least until relatively recently (Moreira et al., 2020). Studies 
addressing innovation in low-tech industries have generally focused on the 
manufacturing sector and mature industries (Hirsch-Kreinsen, 2015). In 
summary, based on conventional wisdom on industry patterns of innovation 
output and on subject-based studies on the Swedish security sector (inno-
vation surveys and interviews), the following characteristics and innovation 
patterns could be expected for the Swedish security guard industry and 
security sector, 1992–2012: 

  Supplier-dominated, nevertheless alliances and cooperation outside 
the industry are common 

  Low levels of innovation output, even though some 50 percent of the 
firms in ‘other business services’ have deemed themselves innovative 

  Process innovation, marketing innovation, and organizational inno-
vations are likely to be more common than product innovations 

  The innovation is likely to be of incremental character, following 
already established technological trajectories and dominant designs 

— 
75 Formal R&D efforts tend to be more common in large firms than in small and medium-sized 
firms. Securitas has consistently been one of the largest firms within the Swedish security guard 
industry (see Chapter 5). The following quote from Securitas’ Annual Report 2012 illustrates the 
point of low formal R&D efforts within the industry: “Securitas is a service company and does not 
carry out any research activities as defined in IAS 38 Intangible assets. The service offering of the 
Group is continuously being developed, not least as an integrated item when carrying out service 
delivery to the customers. Technical solutions are an important part of the integrated security 
solutions that Securitas offer. In 2012, Securitas invested in a global competence center in Malmö, 
Sweden within the Remote Video Solutions area with the aim of developing solutions and 
supporting the country organizations. As of December 31, 2012. the Group had no capitalized 
research expenditures” (Securitas, 2012, p.65). 
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   Different views regarding whether innovations typically stem from 
large firms or small firms 

5.2.2 Innovations in the Swedish Security Guard Industry  
Prior to the 1990s 

This section focuses on some innovations that diffused in the Swedish 
security guard industry before the time period studied in this dissertation. 
Innovation has not been the principal focus in scholarly attention of the 
security guard industry/security sector/private security sector per se. Several 
important innovations that irreversibly changed the Swedish security guard 
industry prior to the 1990s have been noted in a few studies mainly based on 
interviews with industry experts and materials from industry conventions 
and exhibitions, documenting the technological frontier in the industry 
(Gratzer and Lönnborg, forthcoming; Söderberg and Kagger, 1979, Svenska 
Transportarbetareförbundet, 1986; Birksjö et al., 2012). Alarms, detector 
technology, radio communication, CCTV surveillance technology, and the 
automation of entry and exit control (screening services) had already since 
the 1950s begun to irreversibly change the nature of the Swedish security 
guard industry, and these were still held to be the principal fields of techno-
logical development in the industry in the mid-1980s (Svenska Transport-
arbetareförbundet, 1986). Alarms and detector technology started to diffuse 
in the security guard industry in 1948 when L M Ericsson started to produce 
mechanic burglar alarms (ibid.). 

As for CCTV, this technology entered the Swedish security guard industry 
in the 1950s, following technological development of the British and Ameri-
can security guard industries. It was not until 1960 that the technology dif-
fused more widely, since the cost for producing surveillance cameras had 
decreased significantly. The diffusion of CCTV meant that around-the-clock 
and remote monitoring of business areas was possible (initially referred to as 
Industrial TV, ITV). The TV-based technology for surveillance and monitor-
ing also enabled remote screening control, (Svenska Transportarbetareför-
bundet, 1986; Gratzer and Lönnborg, forthcoming; Birksjö et al., 2012). 
Because several monitoring functions that previously were performed by 
patrolling security guards now could be automated, a new type of security 
service emerged in the form of response and call-out services. The auto-
mation of entry and exit control (screening services) also enabled security 
guards to take on other tasks, such as reception services, which became 
increasingly common at larger facilities during the 1970s (Gratzer and 
Lönnborg, forthcoming). Another important innovation, which contributed 
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to automated access control, was the access control system Securi-Coll, 
introduced in the late 1960s by the subsidiary of Securitas, AB Securitas 
Alarm. The system combined – for the first time – key cards with personal 
codes. (Birksjö et al., 2012). 

Radio communication changed drastically with the introduction of tran-
sistor technology, which enabled much lighter radio units. For the security 
guard industry, this change meant that security guards in the mid-1960s 
could be equipped with communication radios, which in turn increased pro-
ductivity in security services since security guards and alarm centres could 
communicate easier. In 1972, Securitas became the first firm to equip security 
guards with a nationwide radio communication system. The nationwide 
coverage of radio communication meant that alarm centres could be cen-
tralized (Birksjö et al., 2012; Svenska Transportarbetarförbundet, 1986). In 
the mid-1950s, the nationwide emergency telephone number (90 000) was 
introduced, which connected the caller with all public emergency services 
(SOS Alarm, n.d.). In the mid-1970s, the first operational centre for operating 
the emergency number was introduced in Sweden.  

Furthermore, the semiconductor and microprocessor gave rise to a num-
ber of additional innovations in the Swedish security guard industry. For 
instance, they made the automation of access control in the 1970s possible, 
and they enabled the development of integrated security systems for 
detecting fire, industrial operational issues, and burglary. Securitas’ system 
“EBS 5000”, introduced in 1977, is mentioned in this respect as the pioneer 
in the Swedish market. The system came to diffuse primarily in nuclear 
power plants and larger banks, for which every installation (sold system) was 
customized (Svenska Transportarbetareförbundet, 1986, pp.54–60). 

The semiconductor and the microprocessor also gave rise to an innova-
tion that came to replace older techniques for ensuring that the security guard 
had fulfilled his/her patrolling commitments (such as physical control keys 
and watch clocks (väktarur) that were introduced in the 1930s). Since the 
1930s, the watch clock, a mechanical device that records information (on a 
tape) about whether the security guard has patrolled the agreed area, had 
been the dominant technology. But technology developed and introduced by 
Securitas in the early 1980s, ‘Rond Informations System’ (RIS), offered 
several comparative advantages relative to the earlier technology and eventu-
ally replaced the watch clock. The RIS consisted of three parts: a hand-held 
mini-computer that collects data by scanning barcodes, stationary computers 
to compile and store data from the hand-held mini-computer, and specially 
developed software for the system (ibid., pp. 69–78). Additionally, the bar-

167 



 INNOVATIVE SECURITY BUSINESS 

code technique (developed in the American retail industry in the 1960s) was 
essential in bringing about this new system of evaluating security guards’ 
fulfilment of their contractual obligations to their customers (Gratzer and 
Lönnborg, forthcoming; Birksjö et al., 2012). The relative advantages with 
this system were that more information could be recorded; furthermore, the 
device for registering information (the  mini-computer) was lighter than 
previous devices. In 1975, another important organizational innovation,  
enabling labour-cost reduction by developing an administrative system to  
optimize security-guards’ working hours, was introduced in ABAB (Gratzer  
and Lönnborg, forthcoming).   

However, not all innovations were new products or services born out of 
adopting technology from other industries. One very important organi-
zational innovation was the business model in which customers paid in 
advance before the security services were performed (Gratzer and Lönnborg, 
forthcoming).76 Another important change to the industry, which also can be  
regarded an innovation that eventually affected the organization of the whole  
industry, was the authorization requirement that spun out of initiatives from 
the committee Bevakningstekniska nämnden (Söderberg and Kagger,  1979, 
pp.42–46).77 The committee advocated that the suitability of aspiring security 
guards to take on the job should be assessed by the Police, and that a certain 
standard of professionalism should be  upheld by security guard firms. The 
initiative from the committee resulted in a decree regarding authorization of 
security guard firms in 1951. The decree meant that security guard firms 
could strengthen their credibility toward their customers (and the public) by 
seeking authorization at the County Administration Board. This optional 
authorization became statutory in 1974.  

Another important, non-technological development in the security guard 
industry, discussed and advocated by Bevakningstekniska nämnden in the 
late 1940s, was the premium discount which insurance firms offered cus-
tomers that met certain requirements of security (Söderberg and Kagger, 
1979, p.43). Consequently, the premium discount became an important tool 
for security guard firms in the promotion and sales of their services. 

— 
76 OECD (2005, p.51) defines  an organizational innovation  as the implementation  of a  new or  
significantly improved organizational method  regarding the  firm’s  business  practices, workplace  
organization or external relations.  
77 The committee was founded in 1948  on the initiative of Erik Philip-Sörensen, and consisted of  
representatives from various industries  and Ministries (e.g., Svenska Brandskyddsföreningen,  
Husqvarna Vapenfabrik,  Inrikesdepartementet). Erik Philip-Sörensen was at  the time owner and  
CEO of the  firm De Forenede  Vagtselskaber  (FSV) (that  later  became  Securitas).   
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Arguably, this falls within the OECD’s (2005) definition of a marketing 
innovation, where a marketing innovation is held to be “the implementation 
of a new marketing method involving significant changes in product design 
or packaging, product placement, product promotion or pricing” (OECD, 
2005, p.49). 

Figure 5.1 Timeline of important innovations diffused in the Swedish security guard 
industry before the 1990s. 

Technique for 
control of 
patrolling: 
‘Control keys’, 
and ‘watch 
clocks’ 
(väktarur) 

Mechanical 
burglar alarm 

Money-up-front 
business model 

Premium 
discount 

CCTV 
introduced 

Automation of 
entry and exit 
control 
(screening 
services) 

Optional 
authorization 

Nationwide 
emergency 
telephone 
number 

CCTV broadly 
diffused 

Security guards 
start carrying 
transistor radio 

Securi Coll 

The 
semiconductor 
and micro-
processor 
diffuse in 
security 
products 

Integrated 
systems for fire 
monitoring, 
industry 
operation, 
burglar alarm, 
CCTV and 
access control 

Mandatory and 
statutory 
authorization 

Nationwide 
range for radio 

Operational 
centre operating 
emergency 
number 

Administrative 
system for 
security guards’ 
working hours 

RIS (Rond 
Information 
System) 

1930----------------1940-------------------1950------------------1960-------------------1970-----------------1980---------1990 

Source: Primarily compiled from Svenska Transportarbetareförbundet (1986); 
Söderberg and Kagger (1979); Gratzer and Lönnborg (forthcoming), and Birksjö et 
al. (2012). 
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Figure 5.1 summarizes the innovations discussed above and places them 
along a timeline. Some general patterns of these innovations are that they 
typically relied on technology developed in other industries for other pur-
poses. New security products and services opened several (niche) markets, 
such as cash-in-transit services (CIT services), operation centres, alarm 
services, remote video solutions, response/call-out services, loss prevention, 
etc. The first access control system to link entry cards to a personal code, the 
Securi-Coll system, was also introduced (Birksjö et al., 2012). Large firms, in 
particular Securitas, ABAB and SOS Alarm AB, were leaders in adopting new 
technologies and in developing new security services. The effects of 
technological adaptions and innovations in the Swedish security guard 
industry contributed to higher efficiency and labour saving in security 
services. However, the number of employees was not negatively affected as 
security guard firms took on new job tasks (primarily in the form of 
additional services), and the technology also created new assignments such 
as alarm and operation centre services, cash-in-transit services, and response 
and call-out services. In short, the division of labour in security guard services 
increased. The adoption of new technology in the industry has primarily 
functioned as a tool for rationalization, and many security services have 
transformed accordingly, and so too have the security guards’ job tasks 
(Svenska Transportarbetareförbundet, 1986, pp.54–60). 

However, not all innovations stem from adopting new technology, and 
efficiency is not the only gain from the innovations in the industry. The 
organizational innovation where the business model secured payment before 
the services were performed, and the marketing innovation of premium 
discount were both dependent on the security guard industry generally being 
perceived as trustworthy in the eyes of the public. The optional, and later 
mandatory, authorization of security guard firms aimed to ensure high-
quality security services, and a reputation thereof. In Svenska Transport-
arbetareförbundet’s report (1986), a number of development areas were 
suggested as likely outcomes for the years following the mid-1980s. Radical 
innovations in the form of profoundly new technological security service 
products were considered ‘unlikely in the foreseeable future’. Technological 
development in the industry was instead expected to focus on incremental 
development of already established technological security products. The 
basis of these predictions was the focus on product development of security 
service technology at the time, among which one salient example was efforts 
to drastically reduce the frequency of false alarms.  
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5.3 Basic Innovation Patterns, 1992–2012 
5.3.1 Number of Innovations and the Quantity of Innovation 

By applying event count approaches, the quantity of innovation output can 
be assessed. The LBIO approach allows for direct measurement of innovation 
output, whereas the number of granted patents and registered trademarks, 
functions as an indicator of innovation rather than a direct measurement. 
Table 5.1 shows the total number of innovations as measured by the three 
different approaches. An important remark regarding Table 5.1 is that not all 
innovations are patented and/or trademark protected. Nor do all patents and 
trademarks develop into commercialized innovations. Thus, by applying 
these indicators by letting one granted patent or one registered trademark 
indicate one innovation provides only a simplified view.  

Table 5.1 Number of innovations developed in the Swedish security guard industry 
and security sector, 1992–2012, three different measurements. 

Innovation measurement 
approach 

Swedish 
security 
sector broadly 
defined 

Swedish 
security 
sector defined 
by SNI 

Swedish 
security guard 
industry  

LBIO approach 45 15 

Registered trademarks 314 83 45 

Granted patents 16 1 
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Note: Innovations in the narrower definitions of industry/sector are generally also 
represented in the broader definitions.78 Source: Database constructed from Skydd & 
Säkerhet (1992–2012); database on trademarks constructed from data from Svensk 
Varumärkesdatabas, and database constructed from data from Orbis, Espacenet and 
Svensk Patentdatabas. 

 

 

 
 

 

 
   

   
    

 

One of the most salient aspects in the exercise with innovation databases is 
that there are several individual cases for which it is particularly difficult to 
determine whether they represent an innovation. Arguably, this is especially 
challenging in cases of incremental innovations. Whether an incremental 
change at a particular time was significant enough to be categorized as an 
innovation proved to be a rather delicate task. In employing the LBIO 
— 
78 All innovations developed within the Swedish security guard industry, but one is also counted 
as innovations developed in the security sector; specifically: all innovations developed by an 
authorized security guard firm. But one also had an SNI code inidicating its operation within the 
security sector. Similarly, all innovations developed within the security sector defined by SNI codes 
were also represented in the figures for the security sector broadly defined. 
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approach in this study, the principal guidelines for making such assessments 
are found in the selection criteria (see Chapter 3). Every case is evaluated 
based on what is written in the article and how this “new” is described and 
based on what has been written in previous issues and in previous research 
on the industry. Several innovations of incremental character were included 
in the database. One example of an innovation with a low level of newness 
included in the database is a computerized system for access control adapted 
for PCs introduced in 1993. Another example is a new and improved version 
of the Rond Information System (RIS) (introduced in the late 1980s; see 
Section 5.2.2) with new functions and areas of use from 1993. A third 
example is a new, improved plastic security bag for cash in transit, introduced 
in 1992. 

Table 5.1 provides a rudimentary indication of the quantity of innovation 
output in the Swedish security guard industry and the security sector between 
1992 and 2012 (and it offers a first glance at how the different measurements 
tally with one and other). Also important to note here is that the LBIO 
approach, as applied in this chapter, does not permit determinations to be 
made whether the identified innovations became diffused and, in that sense, 
commercially successful. 

Much literature on innovation patterns (reviewed in Chapter 2) posit that 
innovation in (many) service, ‘low-tech’, and mature industries tends to be 
technology adopted from other industries. In that sense, such industries are 
rather ‘supplier-dominated’. Consequently, a major challenge in analyses of 
the nature of innovation in such an industry is to both capture innovation 
developed within the industry in question and innovations adopted from 
other industries.79 Identifying innovations that were (or were about to be) 
adopted in the Swedish security sector and/or security guard industry but 
developed outside the sector/industry was possible in the LBIO approach, but 
not in the other approaches employed in this chapter. Table 5.2 shows 
innovations developed within and outside the industry and the sector. 

— 
79 From a single-industry perspective, an innovation that is developed and applied in other  
industries  prior  to its introduction in the industry in focus, may  also  become  an innovation also  
in that industry when introduced there if the innovation is novel  to the industry  in question and is 
(or is about to  be) commercially applied  in the industry in question. 
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Table 5.2 Number of identified innovations 1992–2012, according to the LBIO 
approach. 

Swedish 
security sector  
broadly defined 

Swedish security  
guard industry 

Developed within industry/sector 45 10 

Adopted innovations 
from outside industry/sector 

102 82 

Total 147 92 

Source: Database constructed from the trade journal Skydd & Säkerhet (1992–2012). 

Methodologically, the logic behind identifying the ‘user industry’ in this 
chapter is that articles on innovations in trade journals may be considered a 
part of the diffusion process. Target readers of the trade journal (and 
potential adopters of the innovation) are primarily people within the security 
sector and those with a particular interest in security issues (e.g., security 
managers). Sometimes, the target ‘user’ of an innovation is explicitly stated 
in the article. Other times, the researcher must assess the target reader; the 
(potential) adopter of the innovation. Furthermore, when the ‘users’ of the 
innovations were explicitly stated, only occasionally were one or more 
specific firms mentioned. The ‘users’ were more typically expressed in terms 
of one or more sectors, industries, and or niches. Consequently, finding clear 
dividing lines based on the users’ SNI code and/or authorization was not 
possible. Instead, the areas of application for the innovation had to be 
compared with the type of business conducted in the security sector broadly 
defined and security guard industry. 

Table 5.2 illustrates that the number of innovations that were categorized 
as adopted from outside the security sector and security guard industry was 
considerably larger than the number of innovations developed within the 
sector and industry. The number of identified innovations developed or 
adopted within the security sector broadly defined was larger than within the 
security guard industry. 

An example of one of the identified innovations developed outside the 
security sector is a secure case for transportation of valuables, equipped with 
a timing mechanism, special locks, and a dye-pack system to destroy the 
contents in the event of a break-in attempt. An important feature of the case 
was that insurance firms allowed simple transportation services of valuables 
worth up to SEK 500,000 if transported in this case (Skydd & Säkerhet, 1992). 
The SNI code of the developer of the case indicates that the firm operated 
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within ‘wholesale of hardware and plumbing’. However, as a manufacturer 
of this security product, one could argue that the firm operated within the 
security sector broadly defined. Even so, the level of newness was heavily  
reliant on the insurance firms’ treatment of the innovation. For that reason, 
this particular case was counted as an innovation that was not developed  
within the security sector (nor within the security guard industry).  

Another example of an innovation applied in the security sector and  
security guard industry (within the security service niche of loss prevention) 
emerged from integrating existing CCTV systems with new software 
developed outside the industry and sector (as indicated by SNI codes). 
Within retail, the concept of ‘visual merchandising’ has diffused. The term  
addresses the planning of retail space to  maximize sales, which relies on the  
analysis of how customers move around in stores, made possible by CCTV 
monitoring. Software introduced on the market has allowed for atomized 
real-time analyses of customers’ movements in stores, generating compre-
hensible data on customer behaviour, including customer count. Further-
more, by integrating existing checkout systems with  CCTV monitoring, 
footage from every transaction can easily be found in retrospect, without 
having to manually search through the recorded material. In that way, the 
security sector offers a loss prevention system to reduce spillage and increase  
control of checkout systems, made possible by software developed outside  
the security sector (Skydd & Säkerhet, 2012). The innovating firms are more 
closely analyzed later in this chapter (in Section 5.3). It is sufficient to note  
here that it is considerably more common for innovations in the security 
sector and in the security guard industry to be developed in other industries.   
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

5.3.2 Level of Newness, Innovation Properties  
and Types of Innovation 

Level of Newness 
The level of newness of innovations has been central in several economic 
debates on innovation, frequently in terms of radical versus incremental 
innovation. In literature on innovation in services industries, mature 
industries, and low-tech industries, incremental innovations are typically 
held to be dominant in the sense that most innovations are similar to what 
has already been introduced in the industry, rather than radically new (to the 
industry). Table 5.3 addresses the distribution of innovations at different 
levels of newness. Newness is addressed from an industry perspective. New 
(or significantly altered) products, services, processes, marketing methods, 
and/or organizational innovations were categorized into different levels of 
newness from the perspective of the Swedish security sector and/or security 
guard industry. The level of newness was divided into three categories of 
newness, where the lowest level of newness is represented by the category 
‘incremental’ and the highest level by ‘radical’. The categorization was made 
by the author of this study based on: i) how the trade journals (explicitly) 
described ‘the new’, ii) the extent to which it differed from the significant 
innovations introduced before 1992 identified in section 5.2.2, iii) the extent 
to which there were similar products, services, processes, etcetera, described 
in earlier issues of the trade journals than the issue in which the innovation 
is identified. The choice to include a middle category, ‘major improvements’ 
level of newness, was due to a ‘research hunch’ that incremental innovations 
might be far more common than radical. In a dichotomous categorization 
consisting of the categories ‘incremental’ and ‘radical’, one of the two 
categories hence would run the risk of remaining rather ‘empty’. Therefore, 
it seemed sensible to employ a triadic categorization rather than a dicho-
tomous one in order to gain a more nuanced picture of the spectrum of dif-
ferent levels of newness.  

175 



 INNOVATIVE SECURITY BUSINESS 

 

  

   

 
 

  
     

    

Table 5.3 Innovation output by levels of newness, 1992–2012. 

Innovations 
developed in the 
industry 
Adopted from 
other industries 

 Swedish security 
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Swedish security 
guard industry 
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83 78 4 
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Column total 147 141 5 1 93 88 4 1 

Source: Database constructed from Skydd & Säkerhet (1992–2012). 

 
 

 

 
 

  

 

 

 

In line with Garcia and Calantone (2002), a ‘radical innovation’ was cate-
gorized as something that was new to the extent that both technological dis-
continuity and market discontinuity could be observed. That is, the new 
innovation made previous products/services/processes technologically obso-
lete marketwise. However, as the categorization was made based on the real-
time descriptions of the innovations in trade journals, retrospective accounts 
for whether the innovation actually did manage to outcompete previous 
products/services/process on the market were not always possible. The cate-
gory ‘major improvements’ was devoted to innovations that showed lesser 
degrees of technological and market discontinuity than radical innovations, 
and not necessarily both technological and market discontinuity. The 
category ‘incremental innovations’ was devoted to innovations that primarily 
were rather similar to previous products/services/processes, hence not dis-
continuous, neither technologically nor marketwise. 

Table 5.3 shows the outcome of the observed innovations classified 
according to degree of newness.80 The observed innovations cover both inno-
vations developed by security companies and those adopted from other 
— 
80 Like Table  5.2, is  classified in Table  5.3  sinsequenties  observed in  the surveillance industry  also  
as innovations in  the security sector, as the  security  sector  is part of the  security sector.  
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

industries. In the present investigation, the latter are counted as innovations 
in the security and/or security guard industries as they are used in this con-
text. As mentioned earlier, it was not possible to identify such innovations 
for the security sector as defined according to SNI.81 In line with theory and 
stylized facts about innovation in mature, low-tech, and service industries, 
Table 5.3 shows that the innovations developed in the security guard and/or 
security sectors were of an incremental nature. All observed innovations 
developed by companies in the Swedish security guard industry and in the 
security sector fell under the category “incremental innovations”. Further-
more, the results in Table 5.3 show that most of the observed innovations in 
the Swedish security and security guard sectors are adopted from other 
industries: 102 out of 147 observed innovations in the security sector and 83 
out of 93 observed innovations in the security guard industry. This is in line 
with what is usually highlighted in the aforementioned literature concerning 
innovation in mature, low-tech, and service industries. Such industries are 
usually characterized as “user industries”: innovation primarily involves 
adopting innovations (usually technology) developed in other industries. 
Table 5.3 shows that a substantial proportion of the innovations in the 
Swedish security and security guard sectors stems from innovations 
developed outside. Furthermore, the fact that a noteworthy part of inno-
vation power is adopted from the outside can also be seen in the novelty of 
innovation: all innovations in the security guard industry and the security 
sector with higher new rates than “incremental” originated from other 
industries. Of 147 observed innovations in the Swedish security sector, one 
innovation was categorized as radical and five were “major improvements”. 
These six innovations all originated from other industries. Five of these 
innovations were also aimed at the Swedish security guard industry and were 
classified as innovations in the security guard industry. 

— 
81 This was because it was not always possible  to identify a specific dissemination agent (and  
innovator from the perspective of the security sector and/or the surveillance industry). Rather, it 
addressed how the innovation in question is integrated into  security and surveillance  activities. If 
this was  in line with the surveillance activities  for which authorization is  required, it was counted  
as an innovation adopted in   the surveillance industry.  An innovation was classified as  an adaptive  
innovation  in the security sector if the innovation was developed outside the security sector and  
was described as targeting  the security sector, for example,  aimed atdeveloping security services  
and solutions. For the security sector defined by SNI codes, there are no  clear and specific  
guidelines f or the type of  (security) activities that fit  within the sector (other than in very broad 
terms). Therefore, it did not make  sense to address innovations adopted in the security sector  
other than in (precisely) broad terms.    
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In this context, it is worth pointing out that theory and stylized facts about 
innovation in service, low-tech, and/or mature industries are usually content 
to make a distinction between incremental and radical innovations. In this 
study, my alternative approach divides new degrees into three different 
categories, in the hope of being able to further nuance the picture of inno-
vations. Table 5.3 shows that five innovations out of 147 observed by the 
LBIO method have been classified in this study as “major improvements”. Of 
these five, four innovations were also observed in the security guard industry. 
These major improvements innovations would probably have been classified 
as incremental innovations in a dichotomy of radical and incremental inno-
vations. However, the application of three categories for the novelty of 
innovations in this study did not produce any results that went against the 
overall picture of new innovation rates made by previous studies regarding 
innovation in service industries, low-tech industries, and/or mature 
industries. The observed innovations were, essentially (but not exclusively), 
also of an incremental nature in the Swedish security and security guard 
sectors. 

It should also be noted that the novelty rate of adopted innovations in this 
study concerns whether innovations developed in other industries represent 
something new in the security and/or security guard industries. This means 
that advanced technology used in the security and/or security guard indus-
tries does not necessarily mean a ‘new’ degree higher than “incremental”. 
Incremental innovations can be fairly advanced, such as CCTV and alarms, 
where they represent marginal improvements in relation to earlier solutions. 
In light of this, characterizing the Swedish security sector and the security 
guard industry as low-tech is not a correct description. 

When collecting data and compiling the LBIO database, the relative 
advantage(s) for each individual innovation presented in the trade journals 
were also recorded. In general, the relative advantage(s) of an innovation 
were expressed from the perspective of the (actual or intended) user of the 
innovation. However, in some cases the user of the innovation utilized the 
innovation to meet the needs of their end customers, in such cases the relative 
advantages were typically addressed both to the user of the innovation and 
the end users. A more nuanced view on an innovation’s value for the cus-
tomer/user has been called for (Sandström, 2011). The present study 
addresses such value for customers in terms of relative advantages from the 
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perspective of users of security services and products, marketed in trade 
journals. 

Setting out from Kleinknecht et al. (1993), a rather large number of 
categories was employed to record the stated relative advantages and uses of 
the innovations. However, some alterations were made in this study; a few of 
the categories were merged. Furthermore, I also introduced an additional 
category, ‘institutional legitimacy’, in order to capture institutional changes 
related to the innovation: scholars have observed that new technology may 
alter established institutional settings in industries (Laurell and Sandström, 
2014, 2016).82 As the relative advantages (reported in the journals) of a wide 
array of products, services, processes, and marketing and organizational 
innovations are not easily reduced into succinct and comparable one-
dimensional categories, an innovation could – according to my method – be 
classified into several categories. The highest number of different categories 
recorded for a single innovation was three categories. Consequently, the 
percentage distribution of innovation by properties presented in Table 5.4 
exceeds 100 percent. 

This procedure is in line with that set forth by Kleinknecht et al. (1993). 
The borders between the different categories are sometimes ‘fuzzy’ in 
practice, and some of the categories were rather similar to one another. For 
example, an innovation that allegedly brought about ‘improved function’ also 
(typically) fell under the category ‘safer, more reliable, has less breakdowns’. 
Also worth noting is that the core business of the security sector and security 
guard industry is to offer their customers security. Hence, the category ‘safer, 
more reliable, has less breakdowns’ could possibly be ascribed to (almost) 
every innovation observed in the empirical materials used. However, when 
coding the data, the category was reserved for innovations that explicitly were 
held to increase security for the user of the innovation (typically the end 
user). 

— 
82 An illustrative example of an innovation  that was included in the category ‘institutional  
legitimacy’ is a ‘DNA  spray’ for self-defense purposes, which co ntains a DNA liquid that  marks 
the perpetrator.  Whereas teargas or pepper spray was not allowed for public use according to the 
weapons Act, the DNA spray had the advantage of not being prohibited by the weapons Act for  
public use (Skydd  & Säkerhet, 2005).   
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Table 5.4 Percentage distribution of innovation by properties, 1992–2012.  

Relative advantage of innovation Percent  

Improved functions  63 

Safer, more reliable, has less breakdowns  29 

New functions 28 

More efficient 11 

More user-friendly  11 

Institutional legitimacy 8 

Other properties not named elsewhere  3 

More information  3 

More compact  1 

Longer service life 1 

Needs less maintenance 1 

Innovative design 1 

Healthier  0 

Better for the environment  0 

Greater capacity or memory  0 

Notes: Improved functions refer to more precise, stronger, quicker, more flexible, 
 more economical (from the users’ perspective). The percentages do not add up to 100  

percent as an innovation can have more than one property. “More efficient” refers to 
yielding savings on labour, basic materials, storage room or stocks, time, transporta-
tion costs, capital costs (from the producer’s perspective). Source: Database con-
structed from the trade journal Skydd & Säkerhet (1992–2012). 

 

 
 

 
 
 

The “new” level of innovation has previously been addressed. Table 5.4 
addresses the way in which innovations can be considered innovative and 
their relative advantages over previous solutions. The different categories of 
relative advantages are presented in descending order regarding the 
proportion of the 147 observed innovations encoded into each category. The 
most commonly observed benefit was “improved functions” from the 
perspective of users: 63% of innovations had such characteristics. The 
categories “safer, more reliable, have less breakdowns” and “new functions” 
came in second and third place – with 29% and 28%, respectively. In des-
cending order then follow three categories of relative advantages for which 
eight to eleven percent of innovations were “more efficient” (11 percent), 
“more user-friendly” (11 percent), and “institutional legitimacy” (8 percent). 
This is followed by categories that range between zero and three percent of 
the total number of innovations. Among these were the categories “heal-
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thier”, “better for the environment” and “greater capacity or memory”, for 
which no innovation was coded. Several of the categories are related and 
partially overlap. Among the more common categories, e.g., it can be noted 
that “safer, more reliable, has less breakdowns” and “more user-friendly”, on 
an overall level, could usually also be described as either “improved func-
tions” or “more efficient”. 

Theory and stylized facts about innovation in service industries, mature 
industries, and low-tech industries usually emphasize that the (relatively few) 
innovations arising in the industry are primarily aimed at increasing the 
efficiency of existing companies. To the extent that the Swedish security 
sector can be described as mature, Table 5.4 shows a more complex picture. 
The single most frequently observed category was “improved function”, 
where innovation from the user’s perspective in different ways maintains a 
higher quality compared to previous solutions. Despite this, several of the 
categories are related and partly overlap; a significant proportion of inno-
vations serve purposes other than increasing efficiency. Table 5.4 indicates 
that the role of innovations in the Swedish security sector, 1992–2012, was 
more complex than usual theory suggests.  

Among the more frequently observed categories, it can also be noted that 
three of the five most commonly observed relative benefits are those 
categories that fluctuate over time in Barras’ (1986, 1990) RPC model of 
adoption of ICT in service industries. These categories are “improved effi-
ciency”, “improved functions” and “new functions”. Chapter 6 analyses the 
temporal patterns of these three relative advantages; here, it is sufficient to 
note that the overall performance of the Swedish security sector in 1992–2012 
indicates that all categories of innovations, which are central to the RPC 
model, could be observed. 

Types of Innovation 
In the innovation literature, much intellectual effort has been devoted to 
differentiating between types of innovations. For instance (as discussed in 
Chapter 2) within literature on innovation in services, the difficulty in dis-
tinguishing services from products has prompted discussions whether 
assessments of innovation in services have tended to systematically under-
estimate of the number of innovations within services. In a similar manner, 
several methods have been noted to have a tendency to underestimate 
process innovations. 
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Table 5.5 Distribution of innovation by type of innovation, 1992–2012.  

Type of 
 innovation 

Developed in the 
security sector  

  broadly defined 

Developed outside 
the security sector 

  broadly defined 

  Total 

Product 

Service 

Process 

Marketing 

Organizational 

Opening of new 
market 

 32 (71.1) 

 5 (11.1) 

 10 (22.2) 

3 (6.7)  

 2 (4.4) 

 0 (0.0) 

 86 (84.3) 

14 (13.7)  

 20 (19.6) 

 6 (5.9) 

 0 (0.0) 

 1 (1.0) 

 118 (80.3) 

 19 (12.9) 

 30 (20.4) 

 9 (6.1) 

 2 (1.4) 

 3 (2.0) 

Column total  52 (115.5)  127 (124.5) 181 
 (123.1) 

Note: number of innovations without parenthesis, percent distribution within paren-
 thesis. An innovation can be of different types simultaneously. Consequently, percent 
 distribution does not add up to 100 percent, and number of innovations is higher in 

this table than in the other tables on numbers of innovation. Source: Database con-
structed from Skydd & Säkerhet (1992–2012). 

 

 

Table 5.5 illustrates the outcome of the coding of the 147 observed inno-
vations in the Swedish security sector (broadly defined) into different cate-
gories of innovation type. The table distinguishes the 45 innovations 
developed in the Swedish security sector (broadly defined) and the 102 inno-
vations adopted from other industries/sectors. This is because theory and 
stylized facts about innovation in mature, low-tech, and/or service industries 
predict differences between the type of innovation.  

Table 5.5 shows that the most commonly observed type of innovation 
category was product innovations. However, product innovations were more 
common for innovations adopted from other industries than among inno-
vations developed in the security sector. The second most common category 
was process innovations, both among innovations developed within and 
outside the security sector. In relative terms (but not in absolute terms), 
process innovations were somewhat more common among innovations 
developed in the security sector than among imported innovations. Service 
innovations were the third most commonly observed category of inno-
vations, both for innovations developed in the security sector and innova-
tions adopted from other industries. In the latter case, more service 
innovations were observed both in absolute terms and in relative terms than 
among innovations developed in the industry. Marketing innovations, on the 
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other hand, were relatively more common among innovations developed 
within the industry. Concerning the two remaining categories of innovation,  
‘organizational innovations’ and ‘opening up a new market’, these were 
generally fewer or did not appear at all.83  

As stated earlier, the altogether most common type of innovation was 
product innovations. However, and in line with the literature on innovation 
in mature, service, and/or low-tech industries, a substantial proportion of 
innovations in the Swedish security sector turned out to consist of adopted  
product innovations (often in the form of new technological products) that 
were developed outside the industry/sector. Despite this, there were product 
innovations developed in the Swedish security sector – thus, given that the  
security sector is basically a service industry/sector, this result is interesting 
in several respects. Here, product innovations, both those developed in the  
security sector and those adopted from other industries, outnumbered the  
number of service innovations. This may seem somewhat counter-intuitive,  
as in general terms it may be assumed that service innovation is the most  
common type of innovation in a service industry. However, given that service 
innovations are notoriously difficult to distinguish from both process and  
product innovation (Gallouj, 2002) – and given that much of the innovation  
power in this type of industry is about adopting technological solutions in 
existing services (Barras, 1986, 1990), often in terms of new products – this 
result does not seem as surprising. Furthermore, it should be noted that, in 
contrast to many other service sectors and industries, the Swedish  security  
sector does not focus exclusively on services, as many other service sectors  
do, since it also produces security products. 

The literature on innovation from an industry perspective regarding 
innovation types frequently highlights the balance between product and  
process innovations. This is because this balance is considered to differ, both  
in different types of industries and in  different phases of an industry’s 
development. Process innovations are usually emphasized as more common  
than product innovations in both service and low-tech industries (Atuahene-
Gima, 1996; de Jong and Vermeulen, 2003; von Tunzelmann and Acha,  
2005). Industry life-cycle theory (Abernathy & Utterback, 1975; Gort & 
Klepper, 1982; Klepper, 1996; Cucculelli, and Peruzzi, 2020; Cozzolino, and  
Rothaermel, 2018) emphasizes that process innovations are more common 

— 
83 The innovation coded as “opening  up a new market”  consisted of the introduction of the DNA-
based anti-theft label SmartWater on the Swedish market  and opened up  a market  in Sweden for  
a new type of invisible anti-theft marking.  
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Table 5.6 Distribution of product and process innovations 1992–2012. 

Type of innovation Developed in the 
security sector 
broadly defined 

Developed outside 
the security sector 
broadly defined 

Total 

Products/Services 
Processes 
Both 

31 (68.9) 

9 (20) 

5 (11.1) 

75 (73.5) 

9 (8.8) 

18 (17.6) 

106 (72.1) 

18 (12.2) 

23 (15.6) 

Column total 45 (100) 102 (100) 147 (100) 

Note: percent distribution within parenthesis. Source: Database constructed from 
Skydd & Säkerhet (1992–2012). 
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than product innovations in an industry’s mature development phase. 
However, Barras’ (1996,1990) Reversed Product Cycle model argues the 
opposite: process innovations are predominant in the service industry’s early 
adaption of technology, while product innovation characterizes the mature 
development phase of the service industry. Chapter 6 addresses this in more 
detail by following developments over time. To the extent that the Swedish 
security sector can be described as a service industry/sector and/or a low-tech 
industry, the results in Table 5.5 indicate a different picture of the dominating 
innovation. This is true even if we include ‘process innovations’, ‘marketing 
innovations’ and ‘organizational innovations’, which can all be cited as very 
close innovation type categories. At the same time, it can be noted that pro-
duct innovation vis-à-vis process innovation (and other categories) was less 
dominant among the innovations developed in the security sector than those 
imported from other industries. In this context, it should also be pointed out 
that the LBIO method is a rather blunt tool for identifying process inno-
vations. However, this applies to all measures and indicators of innovation 
mentioned in this thesis (see Chapter 3).84 

Table 5.6 addresses product and process innovations in relation to one 
another by reducing the number of innovation type categories to three: 
‘Product/service innovations’, ‘Process innovations’ and ‘Both’. Every inno-
vation is ascribed one of the three categories. As noted in several studies on 
— 
84 These categories all indicate how something is produced and provided. Confirmation that these 
categories are related to each other is that the Oslo Manual has chosen to deviate from product 
innovations; process innovations; marketing innovations, and organizational innovations 
(OECD, 2005) to distinguish only between product innovations and business process innovations 
(OECD, 2018). 
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innovation in service industries, products tend to be difficult to distinguish 
from services. Therefore, Table 5.6 categorizes product innovations as 
innovations that may consist of both new/significantly improved products 
and services (in line with OECD’s (2005) concept ‘of product innovation’). 
Since marketing and organizational innovations arguably could be described 
as production and delivery methods (OECD, 2005, 2018), these categories 
were categorized as process innovations in Table 5.6. As indicated by the 
category ‘Both’, several cases had elements of both product and process 
innovations. However, in line with OECD’s (2005) definition of process 
innovation, production methods may encompass equipment, techniques, 
and software (OECD, 2005, p.48), the category ‘Both’ is probably more 
similar to the category ‘Process innovation’ than ‘Product innovation’. 

When employing a stricter categorization of types of innovation, Table 5.6 
reveals a somewhat less dominating position of product innovations com-
pared to the results in Table 5.5. Nevertheless, product innovations (includ-
ing service innovations) remain the largest category both with regard to 
innovations developed within the security sector and innovations developed 
outside the sector.  

Table 5.7 Number of product and process innovations developed in the industry/ 
sector, narrowly defined, 1992–2012.  

Type of innovation Developed in the 
Swedish security  
guard industry 

Developed in the 
Swedish security  
sector defined by SNI  

Products/Services 
Processes 
Both 

5 

3 

2 

8 

5 

2 

Column total 10 15 

Source: Database constructed from Skydd & Säkerhet (1992–2012). 

Despite a much smaller sample of innovations in the security industry and in 
the security sector defined by SNI, Table 5.7 indicates that product inno-
vations are even less dominant when applying the same strict categorization 
as in Table 5.6 to the (relatively few) innovations developed within the 
security guard industry and within the security sector defined by SNI. 
Overall, products/services tend to have been the most common type of 
innovation. 
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5.3.3 Technological Trajectories 
‘Technological trajectories’ and ‘dominant designs’ have had a central and 
interlinked role in the life-cycle literature on innovation (see Chapter 2). 
Innovations in mature industries are held to follow already established 
technological trajectories where one or more dominant design emerges. 
Technological possibilities are thought to converge into a smaller number of 
technological avenues, from which further exploration continues 
(Christensen et al., 1998), typically in the form of incremental process inno-
vations (Utterback and Abernathy, 1975). 

Table 5.8 Percentage distribution of innovation by type of technology, 1992–2012. 

Type of technology  Developed in  
the security 
sector broadly 
defined  

Developed 
outside the 
security sector 
broadly defined   

Total security 
sector broadly 
defined  

Other  38 37 37 

Alarms and alarms 
devices 
Surveillance cameras, 

27 29 29

camera systems and 
compatible technology  

20 18 18 

Complete surveillance 
systems  
Bank office security 

20 7 11

and other value 
management systems  
Access systems and 

7 7 7 

associated 
technology/products/  
services  

4 8 7

Locks, security doors 
with accessories   7 6 6 

Software and IT  
security  2 5 4

Note: The percentages do not add up to 100 percent as an innovation can be within 
 more than one type of technology. Source: Database constructed from Skydd & 

Säkerhet (1992–2012). 

 

 

 

 

 

 

 
 

  

Table 5.8 describes how the 147 different innovations in the Swedish security 
sector (broadly defined) are distributed across different technology areas, as 
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well as divided into a) innovations developed in the Swedish security sector, 
and b) innovations adopted from other industries. All innovations could be 
linked to one or more of the categories of technological areas, although this 
was not always an innovation that itself developed the technology. In some 
cases, it was the actual application of the technology in question that was the 
innovative event, e.g., expressed through the development of new security 
services, security products, and/or processes based on existing technological 
solutions. Table 5.8 shows how innovations are distributed across different 
technology areas. Most of these categories were well-established technology 
areas in the Swedish security sector prior to the 1990s (SPK, 1985, 1992). The 
different technology area categories are primarily taken from Säkerhets-
guiden, which lists standardized security products and services. In this 
chapter, these areas are interpreted as established technological trajectories, 
within which one or more dominant designs have arisen. A dominant design 
is expressed through the establishment of standards and certifications along 
these technology areas. All categories except for “Software and IT security” 
and “Other” are derived from Säkerhetsguiden. The two latter categories 
contain technology that had not yet been institutionalized as technological 
trajectories in industry catalogues above industry standards in the 1990s. 
“Software and IT security” contains software, e.g., for IT security that is 
directly applied to security services, security products and/or new ways of 
producing security solutions. The category “Other” includes, for example, 
radio frequency and GPS technology, advanced anti-theft marking tech-
nology, and other technologies that did not fit into other categories.85 

As can be observed in Table 5.8, the majority of observed innovations, 
taken together, occur in connection with one of the previously established 
technology areas (“Alarms and alarms devices”; “Security guard cameras, 
camera systems and compatible technology”; “Complete security guard 
systems”, “Bank office security and other value management systems”; 
“Access systems and associated technology/products/services”; “Locks, 
security doors with accessories”). At the same time, the category “Other” is 
the most frequently observed category. To the extent that the categories 
derived from the industry catalogue cover the main technological trajec-
tories, this result indicates that a significant proportion of innovations in the 
Swedish security sector, 1992–2012, did not arise exclusively within the 
already established technology trajectories. Together with the previously 

— 
85 Technology aimed solely at enhancing IT security, without direct links to other security acti-
vities, security services and/or security products, is excluded from this category (see Chapter 2). 
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INNOVATIVE SECURITY BUSINESS 

discussed results – that product innovations were the most commonly 
observed type of innovation – this partly goes against established theory and 
stylized facts, which emphasize that innovation in mature, in low-tech, 
and/or in service industries consists almost exclusively of process inno-
vations along well-established technology trajectory in which one or more 
dominant designs occur. 

Table 5.8 also shows that there were both similarities and differences in 
the areas of technology in which innovations arise, when comparing 
innovations developed in the Swedish security sector with those imported 
from other industries. The largest observed difference concerns “Complete 
security guard systems”. The proportion of innovations coded into this 
category was clearly larger among innovations developed in the Swedish 
security sector compared to those adopted from other industries. This result 
can be considered in line with the aforementioned observation that demand 
for tailored security solutions, comprehensive solutions adapted to the 
specific needs of customers, was noted to be increasing in the security guard 
and security sectors, 1992–2012 (see Chapters 1 and 4). Otherwise, the dis-
tribution between the different technologies among innovation looked rather 
similar. In this way, innovations developed in the Swedish security sector 
resemble innovations adopted from other industries, since they target the 
technology trajectories investigated to a similar extent. This is interesting 
from the perspective that innovations adopted from outside serve to bring, 
to a greater extent, new technologies into the security sector. The results in 
Table 5.8 do not provide clear support for this. The 45 innovations developed 
in the security sector, with the aforementioned exception “Complete security 
guard systems”, were addressed to about the same extent as the 102 other 
innovations, both to the previously established technology trajectories and 
the less established areas (“Software and IT security” and “Other”). There was 
a greater number of innovations, in absolute terms, adopted from other 
industries in each category than innovations developed in the security sector. 
Nevertheless, innovations developed in the security sector as well as inno-
vations adopted from other industries were in relative terms distributed 
similarly between the different technologies. 

The results generated in Table 5.8 highlight similarities to several of the 
categories relating to distinguishing between different types of service 
industries in terms of innovation patterns (Pavitt, 1984; Soete and Miozzo, 
1989; Evangelista, 2000). The Swedish security sector (broadly defined) was 
found to import innovations in all the technological trajectories examined, in 
line with what is emphasized in the category “Supplier dominated”. On the 
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

other hand, and as we will see later in this dissertation, some of the inno-
vations in the security sector are not infrequently being developed in 
cooperation with actors outside the security sector. This is in line with the 
scale/network-intensive category (see Chapter 2.1.2). Furthermore, the 
Swedish security sector was also found to accommodate specialized tech-
nological development, in line with the category “Science-based and special-
ized technology supplier sectors”. These different categories emphasize 
different relative advantages of innovations in service industries. The former 
two accentuate cost-saving efficiency innovations, while the latter empha-
sizes innovations that improve performance and quality. We have previously 
seen in Table 5.4 that both of these characteristics were addressed by 
innovations in the Swedish security sector between 1992 and 2012. 

Finally, a short note on the assumption of the prominent role of software 
in service industries (Evangelista, 2000; Barras, 1990; OECD, 1997). Out of 
all the different categories of technology from which the observed inno-
vations were categorized, the category “Software and IT security” had the 
lowest count. However, this result should be seen against the background that 
digitalization had begun to integrate into all parts of society at least from the 
end of the 1990s (Johansson, 2001; Lööf, 2012) and increasingly seen as an 
obvious part of its development. This is reasonably true in all categories of 
technology in Table 5.8, although the category “Software and IT security”, 
which only accommodates very pronounced software-based innovations, 
represented a relatively small proportion of the total number of innovations. 
To the extent that they did exist, it is worth noting that these innovations 
originated from other industries rather than being developed by the security 
sector. This corresponds to Pierce’s (2013) observations of the Swedish 
security sector: ICT is transforming the Swedish security sector, but at a 
slower pace than in other industries such as finance. 

5.4 The Innovating Firms and Organizations 
It has been established here that a considerable proportion of the identified 
innovations in the Swedish security guard industry and the security sector 
was developed outside the industry/sector. The present section focuses on the 
innovating firms and organizations addressed in Section 5.4, and offers 
insights into both the basic innovation pattern of the Swedish security guard 
industry and sector, and, to some extent, insights into why these patterns 
emerge. 
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Table 5.9 Number of LBIO innovations developed in collaboration 1992–2012.   

 Developed Developed Developed Developed  Total 
in the in the in the outside the security 
security security security security sector 
guard sector sector sector broadly 
industry  defined by broadly broadly defined 
(N=10)  SNI defined  defined   (N=147)

  (N=15)   (N=45)  (SNI) 
(N=102)  

 Number of 4 5 11 13 24 
innovations 

 developed in 
 collaboration 

Source: Database constructed from Skydd & Säkerhet (1992–2012). 

 

INNOVATIVE SECURITY BUSINESS 

5.4.1 The Innovating Firms/Organizations: Collaborations,  
Firm Size and Innovation Frequency 

Literature on innovation patterns and innovation dynamics (including 
literature on innovation in services, mature industries, and low-tech 
industries) has often paid attention to the innovators in terms of whether the 
innovations tend to be developed and introduced by small or large firms (the 
former innovation dynamic is usually denoted Schumpeter Mark I, and the 
latter Schumpeter Mark II). Stylized lessons from industry life-cycle lite-
rature indicate that innovation dynamics in mature industries tend to be of 
Schumpeter Mark II character, whereas small firms are considered to be the 
most frequent innovators in new and developing industries (Abernathy and 
Utterback, 1975; Utterback, 1994). However, reversed patterns have also 
been suggested. Barras (1986, 1990) proposes that large firms tend to be 
dominating in service industries’ early development phase, whereas the 
innovation initiative at a later stage of the industries’ development resides 
with small firms (which introduce new product innovations). However, 
especially within literature on innovation in services, it has been emphasized 
that innovation often occurs from collaborations across industries (i.e., 
collaborations between firms from different industries) (Barras, 1990; Soete 
and Miozzo, 1989). 

In the empirical material, it was not uncommon to find more than one firm 
(or organization) behind one and the same innovation. Table 5.9 shows how 
many of the identified innovations were developed in collaboration, i.e., how 
many of the innovations had more than one identified firm as a developer. In 
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

Table 5.9, all three different operationalizations of industry/sector are 
employed. It was also possible to distinguish between innovations developed 
within the security sector from innovations developed outside the sector but 
introduced into the sector.86 Most innovations had only one innovating firm 
or organization.87 However, it seems that relatively more innovations origin-
ating within the security guard industry were developed in collaboration than 
innovations developed outside the industry. Firms within the security guard 
industry are typically focused on security guard services (at least the small 
firms); Barras (1986, 1990) argues that many service innovations stem from 
the adoption of technology developed outside the industry, and that collabo-
ration is common between the developer of a new technology and the service 
innovator (especially in later phases of the service industries’ development). 
However, given the relatively small number of identified innovations, the 
results need to be interpreted with great caution.  

— 
86 As mentioned earlier, when discussing Table 5.1, innovations that were found to have been 
developed in the Swedish security guard industry and/or security sector (defined by SNI) were 
generally also represented in the broader definition(s). For instance, all of the 10 innovations 
identified in the security guard industry and the 15 in the security sector narrowly defined were 
also represented among the 45 innovations developed within the security sector broadly defined. 
87 When more than one innovating firm/organization was identified for an innovation, typically 
only one of the innovators was operating within the industry/sector. 
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

Table 5.10 describes the firm size distribution of the innovating firms, 
observed by the three different approaches to measuring innovation for 
innovations developed within the Swedish security guard industry and the 
security sector defined by SNI and broadly defined. In this case, there is often 
a lack of data on firm size. In particular, the 102 innovations developed 
outside the sector, identified through the LBIO approach, are not inves-
tigated with regard to firm size. 

In all three approaches to measuring innovation, some firms and organi-
zations innovate several times. In Table 5.10, the number of innovating firms 
and organizations is shown in terms of number of individual firms/ 
organizations, where every firm/organization is counted once regardless of 
how many times they innovate. In parentheses, the number of innovators is 
shown without correcting for firms/organizations that innovate more than 
once. 

In line with Chapter 4, ‘small firms’ are defined as firms with 0–49 em-
ployees, ‘medium sized’ as firms with 50–199 employees, and ‘large firms’ as 
firms with 200 or more employees. The innovating firms identified in the three 
approaches comprise sole proprietorships, limited partnership firms, and 
joint-stock companies. The innovator, typically identified by firm name, was 
linked to its identification number and information on number of employees 
(by employing the databases Retriever Business; Orbis; and Sweden Com-
panies Registration Office’s function ‘Find company information’). By employ-
ing the database Retriever Business, and the database Zephyr employed in 
Chapter 4 to map M&As in the Swedish security guard industry, I also searched 
for the business group parent company, or ultimate owner, for the identified 
innovators. If an innovator was found to be a subsidiary at the time of the 
innovation’s introduction (or registration in the case of trademarks and 
granted patents), the firm size of the innovator was derived from the firm size 
of the business group parent. Two of the innovating small firms that intro-
duced an innovation in the security sector broadly defined (LBIO approach) 
were identified as subsidiaries of large business groups (over 200 employees). 
In Table 5.10, these innovators are shown as large firms, rather than small. 
Similarly, five of the innovating small firms in the security sector broadly 
defined that had registered a trademark, were subsidiaries of large business 
groups and were shown as such in Table 5.10. 

Occasionally, organizations other than firms were identified as the inno-
vator, e.g., authorities/agencies, and trade organizations, for which informa-
tion on firm size in terms of number of employees was in general not found. 
However, it is plausible that the lack of size data is due to these firms being 
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small sole proprietorships or any legal form other than a joint-stock company 
with no or very few employees, and which  had ceased to exist at the time of 
my data collection. Consequently, when the number of cases with size data  
(‘N innovators with firm size data’) differs considerably from the number of 
innovations and innovators (‘N Innovation’ and ‘N innovators’) in Table 
5.10, the figures for number of small firms (‘Small’) are probably the most  
underestimated category.  

Even though the figures of firm size distribution of the innovators need to 
be interpreted with considerable caution, it is clear that large firms 
introduced the majority of the innovations identified in the LBIO approach  
for the security guard industry, the security sector defined by SNI codes, and  
the security sector broadly defined. Several of the large firms introduced 
more than one innovation. Small firms, on the other hand, innovated only  
once, which is indicated in the table in the column for small firms by the same  
figures without parentheses as within parentheses. Figures within paren-
theses record how many of the innovators were small without considering 
whether the same firm innovated more than once. Figures without paren-
theses record the innovating firm only once, regardless of how many of the 
identified innovations the firm developed. Consequently, the sheer number  
of different (individual) small firms innovating was larger than the number  
of different large firms, since the latter tended to innovate more frequently.  
However, especially for the security sector broadly defined, firm size data was 
not found for a large fraction of the identified innovators. There is good 
reason to suspect that large firms’ tendency to introduce more innovations  
than small firms is exaggerated in the figures –and possibly misleading –  
since there are enough cases lacking data on firm size that the general pattern 
indicating the most common firm size among the innovators would change, 
should the majority of the missing cases be within the category small firms.88   

In the security sector defined by industry classification codes and in the 
Swedish security guard industry, the tendency of a few large firms to  
introduce the lion’s share of the innovations appears to be more pronounced 
than in the security sector broadly defined – that is, for the security sector 
defined by SNI codes, 15 innovations were introduced, four large firms were 
in total mentioned 11 times as a (or the) developer of one of the innovations,  
whereas five different small firms were mentioned five times as a developer. 

— 
88 Firm size data  was only recorded for 20  of  the  54 identified individual firms and  organizations 
that innovated within the security sector  broadly  defined, and  for 28 of th e  65 times w hen a  
firm/organization was  identified as an innovator through the LBIO  approach.  
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

Again, the LBIO approach, as employed in this chapter, allows the recording 
of more than one developer of a single innovation. In the security guard 
industry, 10 innovations were introduced and, 3 large firms were recognized 
9 times as a developer of one of the 10 innovations, whereas one small firm 
was mentioned once as a developer of one of the innovations. 

As for the approach to measuring registered trademarks, the picture of the 
innovators in the industry/sector differs from the LBIO-based one. With the 
same reservations as above, small firms stood for the majority of the 
registered trademarks in all three different constructs of the industry/sector, 
except in the security guard industry, when addressing the number of 
innovators by counting firms/organizations every time they were mentioned 
as developer of an innovation. In the latter case, six large firms held the largest 
number of registered trademarks. Medium-sized innovators, in terms of 
trademarks registered by medium-sized firms, were least common in all 
constructs of the industry/sector. 

Finally, the approach to measuring innovation by granted patents, as 
employed in this chapter, was not applicable to the broadly defined construct 
of the security sector (as mentioned before). For the security sector more 
narrowly defined (by SNI), seven different small firms held the largest 
fraction of the granted patents. Worth noting is that one of these small firms 
had grown to become a medium-sized firm at the time when two of the firm’s 
five patents were granted. In the figures within parentheses, this is reflected 
in that the firm in question was recorded as a small firm for three of the 
patents, and as a medium-sized innovator for two of the patents. In the 
figures without parentheses, indicating individual firms, this firm was 
recorded as a small firm as it had less than 50 employees at the time when 
three out of five patents were granted. For the security guard industry, only 
one granted patent was detected, which was held by a large firm. 
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INNOVATIVE SECURITY BUSINESS 

Some firms launched several innovations, and Table 5.11 describes the most 
frequent innovators according to the three different approaches to measuring 
innovation and across the different constructs of the industry/sector. 

The only firm among the most frequent innovators as measured by all 
three approaches was Securitas (including Securitas Larm AB). The picture 
differs somewhat between the different approaches. In the LBIO approach, 
large firms were among the most frequent innovators in both definitions of 
the sector, as well as in the security guard industry. Worth noting is that most 
authorized security guard firms also had an SNI code indicating that they 
operated in the security sector, and all firms within the security guard 
industry and security sector defined by SNI codes were also included in the 
broad definition of the security sector. Consequently, Securitas and G4S 
appear on the lists of most frequent innovators in all three constructs of the 
industry/sector.  

Also worth noting is that, in Chapter 4, Securitas and G4S were identified 
as market leaders in the security sector and security guard industry. Of the 14 
individual innovations developed by Securitas, G4S, SOS Alarm, and Axis in 
the Swedish security sector broadly defined, all innovations were incre-
mental. Eight innovations were product innovations, four were process inno-
vations, and two had features of both product and process innovations. The 
‘technological trajectories’ noted for the 14 different innovations of the ‘top 
innovators’ were within well-established fields such as ‘alarms and alarm 
devices’, ‘surveillance cameras, camera systems and compatible technology’, 
‘complete surveillance systems’, ‘bank office security and other value 
management systems’. However, seven of the 14 innovations were also coded 
as ‘other’ technology, indicating that the well-established technological 
trajectories only partly capture the technological attributes of the inno-
vations. With regard to innovation properties, four innovations were cate-
gorized as ‘new functions’ and six innovations were categorized as ‘more 
efficient’ and ‘improved functions’. 

Furthermore, the firms with the highest number of registered trademarks 
were primarily large firms. SOS Alarm Sverige AB and Securitas (Securitas 
Larm AB) held the largest number of trademarks. These two firms were also 
recorded by the LBIO approach as the most frequent innovators. In the 
empirical material, I found no information on whether any of the LBIO 
innovations also were trademark protected. Nevertheless, in line with the 
patterns of the most frequent innovators according to the LBIO approach, 
those that registered the highest number of trademarks were large firms. On 
the lists in Table 5.11 of the most frequent innovators, as measured by 
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

trademarks, two organizations were public authorities: SOS Alarm Sverige 
AB (further discussed in the section below) and the Swedish Defense Materiel 
Administration (Försvarets materielverk), henceforth SDMA. Also worth 
noting is that Pele Security was acquired by the large firm Schneider Electric 
Buildings AB in 2011, one year after the trademarks were registered.  

The picture differs somewhat when measuring innovations by number of 
granted patents. Among the firms in the security sector that held more than 
one patent, all firms fell under the size category of medium and small firms. 
The firm with most granted patents, Confidence International AB, had less 
than 50 employees at the time when three of their patents were granted. and 
later grew to more than 50 employees. Therefore, the firm is denoted as 
‘small/medium’ in Table 5.11. Furthermore, Tractechnology AB, which was 
identified by searching for patents in the Database Orbis according to 
industry classification codes, was (and is) primarily concerned with security 
within foodstuff, rather than in the security sector per se. For the security 
guard industry 1992 to 2012, only one granted patent was identified, held by 
the giant Securitas. Worth noting is that since the initial search in the 
database Orbis for granted patents in the security sector was carried out by 
employing industry codes, firms that in a broader sense operate within the 
security sector (without an industry code to indicate its affiliation to the 
security sector) were omitted. Prominent actors not represented in the patent 
data included Gunnebo AB and Niscayah. The former is a firm with over 
4,000 employees, focusing on security products, service, software for cash-in-
transit (CIT), entrance security, safes, alarms, camera surveillance, etcetera 
(Gunnebo, n.d.). The latter is a firm that focuses on technical security solu-
tions, and was previously named ‘Securitas Systems AB’. After the firm was 
demerged in 2006 (Securitas, 2006; Securitas Systems AB, 2006; Skydd & 
Säkerhet, 2006, nr.10, p. 10), the firm changed its name to Niscayah Group 
AB in 2008 (Niscayah Group AB, 2008; Skydd & Säkerhet, 2008, nr.3. p.32). 
In 2011, it was acquired by Stanley Black and Decker, Inc. (Niscayah Group 
AB, 2011). 

5.4.2 The Innovations by the Most Frequent Innovators  
In the following section, the most frequent innovators are investigated in 
further depth regarding what innovations they developed and/or introduced. 
Descriptions of innovation activities and output are derived from annual 
reports. Given the focus on innovation output, and the measuring thereof, in 
this chapter (and dissertation), the most frequent innovators are perhaps 
especially interesting to study in more detail, as these are the individual cases 
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INNOVATIVE SECURITY BUSINESS 

that contribute most to the overall innovation output pattern. This is  
particularly true for innovations developed within the security guard 
industry, where the most frequently innovating firm according to the LBIO 
approach was involved in seven out of ten innovations. Annual reports and 
financial statements from the three firms are reviewed and interpreted with  
regard to the firms’ innovation output and innovation activity. Qualitative  
data from the trade journal Skydd & Säkerhet are also employed. In the 
annual reports, innovation was approached in accordance with the selection 
criteria and operational definition of innovation employed in the LBIO 
approach (see Chapter 3.2). The annual reports cover the entire period of 
investigation. 

Securitas 
Securitas was the company with the largest number of identified innovations 
in the industry/sector, according to the LBIO approach. Securitas was 
involved in the development and introduction of seven of the ten identified 
innovations according to the LBIO approach. This picture is in line with the 
picture that Securitas conveys in annual reports and financial statements. 
Securitas argues that they have had a pioneering role ever since the mid-1980s 
(Securitas 2006, p.19), being the market leader and responsible for much of 
the development of the security sector: the sector transformed from being 
dominated by several multi-service conglomerates and a large number of 
small local actors, to a more consolidated, focused and specialized market for 
security services (Securitas, 2003, p.14). Trends of increasingly specialized 
needs for security solutions (Securitas, 1997, p.7) are held to be closely related 
to increased specialization and outsourcing in industries that consequently 
opt for buying (specialized) security services (Securitas, 1999, p.10). Other 
demand drivers mentioned are new technology, and increased expectations 
on management to deal with security issues as ‘complex global business  
arenas’ increases the need for actively and proactively dealing with risks 
(Securitas, 2013, p.10). 

Securitas accounts for two types of security markets, constituting two 
different competitive environments. Firstly, in ‘less developed’ markets, the 
demand for security services is primarily dominated by low prices and simple 
services. Such markets are characterized by low profit margins and slow 
growth, as well as low salaries, low levels of education among employees, and 
high personnel turnover. Secondly, in ‘more developed’ markets, the demand 
for specialized security services is pronounced. In such markets, security-
guard services are characterized by higher and more specialized competence 
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

among the security guards, and the service is typically performed in 
combination with various technological security solutions (Securitas, 2003, 
p.14). Such specialized security services are typically a combination of 
security solutions designed to fit the customers unique requirements and 
needs. The security solutions have developed to typically consist of security 
guard services in combination with one or more of the following elements: i) 
electronic systems (e.g., alarms, access control and CCTV), ii) perimeter 
protection (e.g., fences, gates, and barriers), and/or iii) software (e.g., systems 
for communication and reporting) (Securitas, 2007, p.8). Consequently, both 
more specialized demand focusing on the customers’ specific environment 
and demand for comprehensive security solutions can be addressed. 

Profit margins in ‘more developed’ markets, Securitas argues, are higher 
than in simpler markets with less specialized and less customized security 
guard services (and indeed, the demand for bulk services is falling (Securitas, 
2013, pp.10–11)). A commonly expressed strategy in the annual reports is to 
advance in more developed markets by continuous development and 
specialization (Securitas, 2000, pp.34–35). The term ‘innovation’ is rather 
uncommon in the annual reports until 2010, after which an explicit quest for 
‘innovation culture’ is stated by the company. However, this is probably an 
expression of the concept innovation becoming increasingly popular in 
general, rather than innovation strategies not before pursued before the 
explicit mentioning thereof (in terms of employing the concept ‘innovation’). 
Securitas’ output has developed from bulk services and products to 
specialized security solutions, meeting increasingly specialized demand for 
specific security solutions. This development has also facilitated changes in 
standards, laws, and norms. Such changes look very different in different 
countries, but they essentially revolve around topics such as authorization to 
conduct security guard services, exercising due diligence of security guards, 
and placing demands on security guards’ education and training. Standards, 
laws, and norms addressing the above, Securitas argues, are closely linked to 
the quality of security services and the ‘professionalism’ in the trade 
(Securitas, 2006, p.19). 

The company’s focus on specialization and customization is also some-
what reflected in the seven innovations that – in accordance with the coding 
scheme – were identified as innovations. For instance, one of the innovations 
provided integrated and comprehensive security solutions, specifically for 
the cash-in-transit market where Securitas’ solution ‘SecuriCash’ offered 
solutions for the whole cash-in-transit process rather than solely transporta-
tion (Skydd & Säkerhet, 1992, nr.1, pp.22–23). Another example of a special-
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ized security solution was security guards providing services (in a pilot 
project) for tenants, consisting of a mixture of services normally provided by 
social services, the Police and modern security guards (Skydd & Säkerhet,  
1999, nr.5, p.50). Furthermore, a new security system and ‘global standard’  
specifically for hotels was developed through a collaboration between 
Pinkerton (acquired by Securitas in 1999) and the Swedish Safehotels  
Alliance. The security standard concerns 240 security aspects ranging from 
fire safety, burglary prevention, prevention of violence, espionage, etcetera, 
to medical care. Hotels that meet the security requirements stipulated by this  
‘global standard’ can receive a certificate from Safehotels (Skydd & Säkerhet,  
2003, nr.9, p.30).  

The focus on customized security solutions after the customers’ specific 
needs was, for instance, reflected in the development of personalized security 
services via mobile phones, developed by Securitas in collaboration with 
Nokia. The system ‘Securitas Safe-2-Go’ consisted of a number of GPS- and  
camera-based services for private security, offered as a subscription (Skydd 
& Säkerhet, 2009, nr.2, p.22). Other innovations focused on cost reduction. 
For instance, an administrative tool for security guards, a ‘VBS’, stipulated 
that personnel costs could be significantly lowered by the simplified  
administrative burden that the tool (allegedly) facilitated. At the same  time, 
quality in the service could be increased as the administrative tool allowed  
for higher precision in reports (Skydd & Säkerhet, 1994, nr.8, p.10). Similarly, 
the integrated alarm system SecuriCom for operation centres was also 
described as something that potentially could lower personnel costs con-
siderably (Skydd & Säkerhet, 1994, nr.8, p.5). Finally, and in some contrast 
to the trend of specialized and customized security solutions, simple alarms 
(‘Folklarm’) started to be offered via stores selling consumer electronics, and 
which the customers themselves could install, (Skydd & Säkerhet, 2007, nr.3, 
pp.22–23).  89   
— 
89 The ten innovations developed in  the Swedish security guard industry, identified through the  
LBIO approach, in which Securitas was not involved, included the following: In 1992, Securitas  
Partena Security (previously known  as ABAB and later  known as G4S) introduced the surveillance  
system MobieSafe together with  the firm MobiTrace.  The system utilizes ‘U.S. defense satellites’ 
(Skydd & Säkerhet, 1993, nr.10,  p.17). In 1994, Svenska högsäkerhetscentralen and Concelia  
introduced a surveillance concept based on image transmission to alarm centers via the telephone  
network or ISDN using Fast Scan. Up to 160 cameras can be connected to Fast Scan. This new  
monitoring  concept is presented as a new technology  for cheaper monitoring. (Skydd & Säkerhet,  
1994, nr.6/7, p.41). In  2011, G4S developed and introduced  the mobile  application for security  
services (Säkerhet i fickan) to the  Swedish market,  which was the  first market the  innovation was 
launched on. The app enabled functions such as controlling of home alarm systems, enabling e.g.,  
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

SOS Alarm Sverige AB 
The firm with the highest number of registered trademarks in the Swedish 
security sector and security guard industry in 1992–2012 was SOS Alarm 
Sverige AB. However, as the collected data did not allow linking of the 
identified trademarks to specific innovations, it is perhaps particularly 
relevant to investigate how the firm with the highest number of trademarks 
approached innovation and development. To that end, annual reports and 
financial statements for the firm were reviewed and analyzed.  

During the period of investigation, 50 percent of SOS Alarm Sverige AB 
was owned by the Swedish state, and the rest was owned by the municipalities 
(kommuner) and the Regional Councils (Landsting).90 During the researched 
period, SOS Alarm Sverige AB had several subsidiaries and several areas of 
business.91 One of the areas of business/operation, commissioned by the state, 
was to manage the alarm services for the public emergency services. The firm 
was responsible for the public authorities’ emergency number. The firm also 
offered various forms of security alarms to their customers in both the 
business- and public sector, as well as to individuals.92 Services for managing 
crises and catastrophes were also offered. Furthermore, services within 
telecommunications (call centre services) and equipment for alarm receiving 
were also part of SOS Alarm Sverige AB’s offerings (through the sub-
sidiaries). 

In the reviewed annual reports for SOS Alarm, neither the term ‘inno-
vation’ nor ‘patent’ was discovered. ‘Trademarks’ were mentioned primarily 
in conjunction with strategic risks related to public relations (rather than in 
conjunction with innovation). Nevertheless, it was frequently stated that 
continuous development (and improvement) of their services was required 
to meet their customers’ and clients’ needs. Among the aspects of SOS Alarm 
Sverige AB’s development highlighted in their annual reports were develop-
ment and implementation of several development projects and investments 
that may be regarded as innovation both on the industry level and on the 
— 
the control of burglar alarms and having surveillance pictures sent to the phone (Skydd & 
Säkerhet, 2011, nr.4, p.30). 
90 In 2000–2006, Landstingsförbundet (today part of Sveriges Kommuner och Regioner, SKR) and 
Förenade Kommunföretag AB (today SKR Företag AB) each owned 25 percent. In 2007–2012, 
SKR Företag AB owned 50 percent.  
91 Among the subsidiaries were Rescue Electronics, YouCall Sverige AB, and three other sub-
sidiaries (SOS Flygambulans AB, SOS Security Säkerhetskonsult AB and SOS säkerhetstjänster 
AB) that in 2009 merged with SOS Alarm Sverige AB. 
92 Examples of alarms: burglar alarms, fire alarms, operational alarms (driftlarm), and safety alarms 
(trygghetslarm) for the elderly. 

203 

https://individuals.92
https://business.91
https://Landsting).90


 

 

 

  
 
 

 

 

 
 

 
  

 

 
 

 

   
  

   
 

INNOVATIVE SECURITY BUSINESS 

‘new-to-the-firm’ level. For instance, from 2008 onward, much of the 
development in the firm was described to be related to the adoption of the 
new radio-communication system for protection and security agencies, 
RAKEL. RAKEL was one of the innovations identified in the LBIO 
approach.93 During 2001–2008, development and implementation of a new 
technical platform for operation, Zenit, that stemmed from a collaboration 
between SOS Alarm and Ericsson Mobile Data, took place. Other indications 
of innovations included services related to transferring moving pictures from 
the alarm object, and the introduction of specialized telephone lines for 
providing information that made the alarm services of the emergency 
number more efficient.94 

The annual reports also account various development projects that may 
well be described as innovation on the firm level, but not necessarily 
constitute something new to the industry. Among these events were continu-
ous work for improving quality related to the firm’s ISO (9001) certification 
in 1997 and the ISO certificate (14001) regarding environmental measures 
(obtained by SOS Alarm in 2010). The firm also introduced programs for 
developing their employees’ competence (SOS Arena) and for performance 
management through the ‘goal and incentive program’ SOS MINOVA. 

Furthermore, four innovations developed by SOS Alarm (in collaboration 
with various other actors) were identified through the LBIO approach. One 
of these innovations, services based on transferring moving pictures from the 
alarm object, has already been mentioned above (and was also elaborated 
upon in the annual reports). The three other innovations identified through 
the LBIO approach concerned a system for retrieving automatized alarms 
(installed by Muticom Security (Skydd & Säkerhet, 2003, nr. 3, p.25)), 
technology for connecting alarm operators to persons with the required 
language competence (Skydd & Säkerhet, 2006, nr. 3, p.43), and the imple-
mentation of technology to determine the geographical position of mobile 
emergency calls (Skydd & Säkerhet, 2006, nr. 8, p.39). 

The extent to which or in what way registered trademarks were linked to 
the (potential) innovations above could not be determined through this 
method. However, that development and implementations of innovations 

— 
93 RAKEL first emerged in the trade journals in 2007. The developers behind the new telecom-
munications system were government agencies, SSAB, Nokia and Eltel Networks. 
94 For instance, an information line was commissioned by the Swedish Civil Contingencies Agency 
(Myndigheten för Samhällsberedskap, MSB) and introduced in 2009 in order to provide 
information on the 2009 swine flu pandemic. In 2012, SOS Alarm started to organize to develop 
and introduce the information number 113 13, commissioned by the Swedish Ministry of Defense.   
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were an important part of SOS Alarm is in line with the picture that the 
organization conveys in annual reports and also in line with findings based 
on the LBIO approach. The firm described the rapid development within IT 
and telecommunication as something that presents both significant oppor-
tunities and threats to the firm. Significantly intensified competition (e.g., as 
a result of more services being procured) is reported in the annual reports: 
the company consequently has to work continuously with product develop-
ment and efficiency of services, and at the same time develop new services. 
Often this renewal work (and R&D) has been conducted in close collabo-
ration with both partners and customers “and is likely to continue in that 
fashion to an even greater extent” (SOS Alarm Sverige AB, 2012, p.5, my 
translation). 

Confidence International AB 
Confidence International AB was founded in 1987. One of the founders of 
Confidence International was commissioned by the Nordic airline SAS 
(Scandinavian Airlines System) to investigate technological solutions that 
could prevent attacks, such as the bomb attack that PAN American Airlines 
had suffered over Scotland in 1988, and this was the firm’s primary line of 
business in its early years. Initially, the firm came to focus on RFID (Radio-
Frequency Identification) technology, a field within which the company 
describes itself as a “leading innovator” (Confidence International, 2007, 
p.1). Two of the patents observed above are within this technological field: an 
electronic identification tag for tracking luggage and passengers was granted 
a patent in the USA in 2001 and in Australia in 2006.95 The other three patents 
were granted the firm Scarinus Development AB in Sweden in 1993, in 1994, 
and in 1995.96 Parallel to product development based on RFID technology, 
Confidence International also developed technological solutions for mobile 
positioning during 1990 to 1995 (Confidence International, 2000). The 
mobile positioning product MobiSafe was launched in partnership with 
Parterna Security (later called G4S). This is registered also in the LBIO 

— 
95 According to Confidence International AB’s annual  report (2006),  the patent had also  been  
registered in Singapore and China in 2005 (which  was noted as  patent applications in  the data 
collected from Orbis, not granted  patents).  
96 These three patents were developed by  the same inventor (Leif N yfelt) and encompassed a  ‘cable  
bunch coding device’, a ‘method and arrangement for remote controlling one or  more functions  
of a motor-driven vehicle’ and  an ‘arrangement  for preventing a motor vehicle from passing  a  
specific place unauthorized’. Scarinus Development AB went  bankrupt in  1998. 
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INNOVATIVE SECURITY BUSINESS 

database. However, no patent for MobiSafe was found, neither when con-
structing the LBIO database nor the patent database. 

At the end of the 1990s, the firm changed strategy and went from being a 
developer, manufacturer, and technological consultant of “standard pro-
ducts” to focus on technological consultancy specialized in system integra-
tion (Confidence International, 2000). In the firm’s annual report from 2001, 
the business vision/mission was to be the supplier of integrated solutions 
based on RFID technology for the aviation industry, the sporting event 
industry, and the security sector. By adapting and providing products and 
innovative technology, the firm sought to fulfill their customers’ need for 
secure and efficient flows of people, and needs relating to security, logistics, 
and data processing (Confidence International, 2001, p.1). 

Through a number of acquisitions during 2000–2006, the portfolio of 
products and services widened (Confidence International, 2007).97 By 2012, 
the portfolio comprised products and services within security analysis, 
screening technology, security and fire protection technology, event systems, 
service and maintenance. Through the acquired firm Entry Event AB, 
Confidence International claims to have a leading position within checkout 
systems, entry and exit screening, and ticket sales for public facilities. The 
firm operates both as a retailer of a selection of products within all the above-
mentioned fields and as a provider of customized, flexible and compre-
hensive security solutions to meet the trend of customers’ greater demand for 
‘security functions’ rather than ‘security products’ (Confidence Interna-
tional, 2013). There is, according to Confidence International’s annual report 
for 2012 (p.8), a demand for maximizing security systems’ efficiency through 
integration and innovation. 

5.5 Discussion: A ‘non-innovative’, supplier-dominated, 
process-oriented industry/sector?  

In essence, the innovations identified in this section for the most frequent 
innovating firms, and the innovation strategies pursued by them, indicate 
that the role of innovation output in the Swedish security guard industry and 
security sector addressed both cost-saving and improvements in security 
products and service quality. By focusing on the most innovative firms, this 
section has provided some insights into how well the different measurements 

— 
97 For instance, NOC Security Products AB, Entry Systems AB, Entry Event AB, and Vidionics  
Security Systems Ltd.,  was  acquired.  
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reflect innovation in relation to the innovations described and marketed by 
the firms. This is particularly true for the approach that measures innovation 
by trademarks, which did not allow the actual innovations to be identified 
that the number of trademarks represent. Nevertheless, upon closer 
inspection in this section by using annual reports, the firm that held the 
highest number of registered trademarks did introduce a number of inno-
vations in the security sector and security guard industry. 

Table 5.12 illustrates that questions of innovation output may be highly 
dependent on method of measurement. For instance, the trademark indi-
cator suggests that innovation was more common than the other definitions. 
This may be an expression of the overall trend of increasing numbers of 
trademarks that have been observed globally (Hipp and Grupp, 2005; Lyalkov 
et al., 2021; WIPO, 2019). The different measurements also convey different 
pictures concerning the (firm) size of the most frequent innovator and serial 
innovator, respectively. Table 5.12 also shows that different industry con-
structions for the same innovation measurement, also generated rather con-
flicting results, at times. For instance, process innovations appear to have 
been more common (in relative terms) in the security guard industry than in 
the security sector (especially the security sector broadly defined). Further-
more, most trademarks in the security sector were held by small firms. In the 
security guard industry, large firms held the lion’s share of trademarks. More 
importantly, the different measurements and definitions employed here 
captured distinctly different innovations; the one and same innovation was 
seldom discovered with all three definitions and measurements. 
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

5.5.1 The Extent of Innovation in the Security Guard Industry   
and Security Sector, 1992–2012 

As shown in Chapter 2, the literature on innovation output in service indus-
tries, mature industries, and low-tech industries has commonly stipulated  
that innovation output is meagre and of very incremental character. How-
ever, several studies oppose this view (von Tunzelmann and Acha, 2005;  
Hirsch-Kreinsen, 2008a; Evangelista, 2000; Hipp and Grupp, 2005; Boglia-
cino and Pianta, 2016; Statistics Sweden, 2016; 2020c). For example, in the 
Community Innovation Survey (CIS), some 50 percent of the firms in the 
Swedish security sector were found to have innovation activities. 42 percent  
had recently introduced an innovation on the market (at the level of newness: 
new to the firm and/or new to the industry) (Statistics Sweden, 2016, 2020c),98  
which was among the four industries with lowest level of innovation output 
in the studies (ibid.). Similar levels of innovativeness have been found for  
other Swedish sectors with comparatively low levels of innovation, e.g., the 
hotel sector (Wikhamn, Armbrecht, and Wikhamn, 2018).  

The empirical picture of the presence and frequency of innovations in the 
Swedish security guard industry and security sector, 1992–2012, is somewhat 
difficult to interpret. The ‘quantity’ of innovation output in terms of number 
of innovations is typically addressed in relation to other industries or in 
relation to previous stages of development of the industry in question, neither  
of which was within the scope of this chapter (in terms of directly comparing 
the number of innovations across industries or with earlier stages of the  
Swedish security guard industry and security sector). Furthermore, the 
different measurement/indicators of innovation output all give different 
accounts of how many ‘innovations’ emerged in the industry/sector. The 

— 
98 However, in the CIS figures, firms  with fewer than 10 employees were  not included. Moreover,  
the results for the s ecurity sector  are presented together  with  ‘other business services’. Innovation  
output is calculated both on the level of ‘new to  the firm’ and ‘new to the industry/market’. Finally, 
innovation  activities and output are  studied  from a  total sample of firms in  various industries with  
at least 10 employees. For the period 2016–2018, this sample consisted of 9,224 firms (Statistics 
Sweden, 2020c, p.9). Results are statistically weighted to better represent the population 
(rampopulation), which for the period (2006–2018) consisted of 37,503 firms (ibid.). In this  
dissertation however, the LBIO approach, the patent  data, and the trademark data  also target  firms  
with  fewer than  10 employees.  From  1992 to 2012, the number  of firms within the  security s ector  
defined by SNI, with 10 employees or more, ranged from 54 to 109 firms per year. Corresponding 
numbers  when  firms with less than 10 employees  are included  are 362 to 1,016 ( see  Chapter  4).  
Furthermore, in the LBIO approach (the  main approach in  this dissertation), only innovations at  
the level of ‘new to  the industry’ were included. 
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different measurements also seem to have captured different innovations as 
very few of the identified innovations were represented in more than one of  
the measurements. Moreover, innovation output was found to differ rather 
substantially between the different constructs of the industry/sector even if 
the same measurement of innovation was  employed. For instance, according 
to the LBIO approach, ten innovations were observed for the security guard  
industry; 15 in the security sector defined by industry codes, 45 in the security  
sector broadly defined, and – when also including innovations developed 
outside (but adopted in) the security sector – a total of 147 innovations were 
introduced in the security sector. When calculating the average number of  
introduced innovations per year, employing all three measurements/indi-
cators, for all constructs of the industry/sector, the results spanned from 0 to 
30 innovations per year. 

However, the sheer number of innovations does not necessarily reveal the  
innovativeness of the industry/sector, since a few innovations can have great 
impact on an industry – particularly if the innovations are of a high level of  
newness. The level of newness for the innovations identified by the LBIO 
approach was assessed according to how ‘new’ was described in the trade 
journals (see section 5.2). All innovations developed within the industry/sec-
tor were found to be incremental; five innovations were ‘major improve-
ments' and one radical innovation was found. All major improvements and 
radical innovations were adopted from outside the Swedish security guard  
industry and security sector.   

Another perspective is to set the average number of innovations per year 
in relation to the average number of firms within the industry/sector. From  
this perspective, and for any given year, less than one percent of the firms 
were found to have introduced an innovation to the industry/sector. In the 
CIS studies (Statistics Sweden, 2016), the security sector is found to be less 
innovative than most other investigated industries. Even though the results  
in the present study regarding how common innovation was in the  
industry/sector show even lower levels, the present study provides no direct  
empirical evidence on the innovativeness of the Swedish security guard 
industry and security sector relative to other (Swedish) industries. Never-
theless, my results do seem to resonate with Pierce’s (2013) previous findings 
regarding ICT capabilities in the Swedish security sector (primarily for the 
period 2006–2010). Here, the innovation culture in the industry is found to 
be rather conservative, but nevertheless characterized by the insight that ICT  
will eventually transform the industry. Innovation was held to be an 
important driving force in the industry, according to the  previous reports and  
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

studies on the Swedish security guard industry and security sector (SPK, 
1985, 1992; Svenska Transportarbetareförbundet, 1986). In the trade journals 
used for this dissertation, innovation – typically in the form of technological 
advancements – was also expressed as an important driving force in the 
industry. 

The different innovation measurements employed in this chapter indi-
cated different firms as the most frequent innovator. The view on innovation 
in the annual reports of these firms convey that these firms’ (publicly 
expressed) motives for their innovation activities were primarily linked to 
their competitive strategy and as consequence of increasing demand for 
specialized, customized security solutions consisting of an increasingly inte-
grated combination of technological solutions and security guards. Continu-
ous product development, efficiency of services, and development of new 
services are described as essential to competing in security service markets 
that are not dominated by price competition and low profitability (as they are 
described to be for ‘simple’ security services). The creation of such markets, 
as described by one of the most frequently innovating firms in the present 
study, has prompted the security sector to develop from being dominated by 
a number of multi-service conglomerates and a large number of small local 
actors to becoming a more consolidated, focused, and specialized market for 
security services. 

In summary, it is difficult to interpret whether the innovation quantity 
observed in this chapter is as meagre as theory on innovation in service 
industries, mature industries, and low-tech industries suggests. However, the 
overwhelming majority of the identified innovations were categorized as 
incremental innovations, which is in line with what is characterized as typical 
traits of innovation output in mature, low-tech and – to some extent –service 
industries. Nevertheless, by not only looking at innovations developed within 
the industry/sector, but also paying attention to innovations adopted from 
other industries, innovations categorized as major improvements and radical 
(typically technological) innovations were also found to enter the Swedish 
security guard industry and security sector during1992–2012. Both the 
adoption of (rather advanced) technology developed outside the industry/ 
sector and creation of new submarkets have in this chapter been observed as 
important traits of the nature of innovation in the Swedish security guard 
industry and security sector. On that basis, categorizing the Swedish security 
guard industry and security sector as mature and low-tech, is at best a rather 
simplistic view. 
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INNOVATIVE SECURITY BUSINESS 

5.5.2 A ‘Supplier-dominated’ Industry and Sector? 
Many studies have sought to test and advance innovation taxonomies (e.g., 
Evangelista, 2000; Soete and Miozzo, 1989; Bogliacino and Pianta, 2016; 
Pavitt, 1984). A substantial body of literature has approached this by 
employing data from innovation surveys (typically based on Eurostat’s 
Community Innovation Survey data) (Evangelista, 2000; Hipp and Grupp, 
2005; de Jong and Marsili, 2006; Hollenstein, 2003; Bogliacino and Pianta, 
2016). One of the categories of innovating firms and industries that has been 
commonly referred to is Pavitt’s (1984) concept of ‘supplier-dominated’ 
industries. For instance, based on case studies of a selection of typically large 
firms in the industries in question, Barras (1986, 1990) distinguishes ‘user-
dominated’ from supplier-dominated service industries in his studies on 
innovation in ‘vanguard’ service industries (e.g., banking). 

Does the notion ‘supplier-dominated’ capture the essence of innovation 
output in the Swedish security guard industry and security sector? The LBIO 
approach, as employed in this chapter, allowed me to distinguish between 
innovations developed within and outside the industry. The number of 
innovations adopted from outside the industry and sector far exceeded the 
number of innovations developed within the industry and sector. A consider-
able share of innovations developed within the Swedish security guard 
industry/security sector were developed in collaborations, typically with firms 
outside the Swedish security sector (see Table 5.9). This resonates well with the 
notion of a ‘supplier-dominated’ industry/sector. Innovations developed 
outside the industry and sector were adopted, and collaborators from outside 
the industry were a not negligible part of the development of new innovations 
within the Swedish security guard industry and security sector. 

5.5.3 Product and Process Innovations 
The relative balance between process innovations and product innovations 
has been a central point in many theories on industrial patterns of innovation 
(e.g., life-cycle theory, taxonomies of innovating firms/industries, and 
theories on innovation in service industries) (see Chapter 2). For instance, 
‘supplier-dominated’ industries are typically oriented toward process inno-
vation rather than product innovation, which typically stems from tech-
nology developed outside the industry (Pavitt, 1984). In a Swedish context, 
the Community Innovation Survey shows that process innovation was more 
common than product innovation in the Swedish economy (Statistics 
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

Sweden, 2020c; 2021). This was also the case within the category ‘other busi-
ness services’, which the security sector is a part of (ibid.). 

However, it has also been argued that process innovations are particularly 
difficult to measure (see Chapter 3). The LBIO approach has been described 
as less suitable for capturing process innovation. In this chapter, however, 
more process innovations (both in relative and absolute terms) were 
identified by the LBIO approach than by the patent-count approach, which 
is suggested to be more apt at capturing process innovations than the LBIO 
approach (Coombs et al., 1996). Nevertheless, as the incentives for firms to 
keep process innovations secret is arguably more pronounced than for 
product innovations, it is still not unlikely that process innovations have been 
underestimated in this chapter as they may be underrepresented in trade 
journals. In that sense, the figures for process innovations in this dissertation 
may be considered a low estimation of process innovation, where process 
innovations are at least as common as conveyed by the approaches applied 
in this study. Nevertheless, on the whole, product innovations were found to 
be more common in the Swedish security guard industry and security sector. 

However, among the innovations developed in the Swedish security guard 
industry and the sector narrowly defined (SNI), product innovation and 
process innovation were more evenly matched. Among these innovations, 
the categories ‘process innovation’ and innovations that were categorized as 
‘both process and product innovation’ were – when put together – evenly 
matched with the number of innovations categorized as ‘product innovation’ 
(see Table 5.7). In short, as opposed to what could have been expected based 
on conventional knowledge on industry patterns of innovation output and 
on current CIS data for the Swedish economy, process innovations were not 
found to be more common than product innovations. Given the metho-
dological limitations discussed above, my results on process innovations in 
the present study need to be interpreted with caution and as a low estimation 
of process innovation. 

5.5.4 Dominant Designs and Technological Trajectories  
It has long been discussed whether innovations are in line with one or several 
dominant designs. Dominant design often refers to something that trans-
forms performance criteria to well-defined metrics that allow products to be 
compared with one another (Abernathy and Utterback 1978). Moreover, it is 
the design (e.g., product) that wins the allegiance of the market, often 
synthesized from previously introduced individual technological innovations 
(Utterback, 1994, p.24). Another closely related concept is that of techno-
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logical trajectory. Technological trajectory refers to the cumulative and self-
generating nature of technological development (Pavitt, 1984).  

One advantage of the LBIO approach is that it generally provides rather 
detailed information on every innovation that is included. In this chapter, the 
innovations identified by the LBIO approach were categorized as techno-
logical trajectories derived from the industry catalogue Säkerhetsguiden. If  
technological trajectories are operationalized as the categories of security  
products where certificates and accreditations emerge, and dominant design  
is operationalized as the certificates and accreditations of security products  
(see Chapter 7), a number of dominant designs and technological trajectories  
were in place in the Swedish security guard industry and security sector in 
1992–2012. The most commonly observed category was ‘other’, indicating 
that it was rather common that the innovations had at least features from 
technologies other than the more traditional (and standardized) techno-
logical trajectories in the sector. Nevertheless, taken together, the majority of  
the observed innovations fell under categories that cover well-established  
technologies employed in the industry and sector since before the period of  
investigation, e.g.: alarms, surveillance cameras, surveillance and value 
management systems, access systems and locks. In that sense, much of the  
innovation appears to follow along technological trajectories established  
before the researched period.   

5.5.5 Innovating Firms in the Swedish Security Guard Industry 
and Security Sector 

Several of the innovations identified by the LBIO approach were found to  
have been developed by more than one (innovating) firm. In such cases, the 
collaborator was typically operating outside the Swedish security sector. 
Among the innovations developed within the Swedish security guard 
industry, collaborators outside the industry were relatively more pronounced 
than for innovations developed within the security sector, and especially in 
comparison with innovations adopted from outside the Swedish security 
sector. The majority (9 out of 10) of the LBIO innovations developed within 
the Swedish security guard industry were found to have been developed by 
large firms. Large firms were also noted as the developer of LBIO innovations 
in the security sector (both definitions). However, especially for firms in the 
broadly defined security sector, data on firm size was missing in this study.99 

— 
99 A considerable proportion  of the small firms were not joint-stock companies. The availability of  
firm size data for sole proprietors (enskild näringsidkare), trading companies ( handelsbolag) and  
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5. INNOVATIONS IN THE INDUSTRY AND SECTOR 

The small-firm category held both more trademarks and patents (inno-
vation) in the security sector (broadly and narrowly defined) than large firms. 
Medium-sized firms held fewer trademarks but more patents than large 
firms. In the Swedish security guard industry, large firms and small firms 
were evenly matched with regard to number of innovations, though slightly 
higher in the former category. 

No clearly identifiable ‘Schumpeter Mark I’ or ‘Mark II’ patterns could be 
discerned, even if collaborators from outside the industry/sector are dis-
regarded. What was clear, however, was that the most frequent innovators 
(i.e., the individual firms with the largest number of innovations) were large 
firms. With regard to patents, a medium-sized firm held the largest number 
of patents, followed by a number of small firms. In that sense there is some 
support for the view of large firms being the major innovative force in the 
industry – but, as was shown here, not by all accounts or from all per-
spectives. 

Several of the most prominent innovations introduced to the industry 
before the 1990s were introduced by the market leader Securitas. This 
observation also lends support to the notion that innovation initiatives 
typically originate from large firms with monopolistic power (or at least 
oligopolistic power) in mature industries (Malerba, 2002). In contrast to 
claims within industry life-cycle theory regarding the explanatory power of 
large firms’ scale and scope advantages in R&D on why process innovation 
emerges, innovations emerge in the Swedish security guard industry and 
security sector despite virtually no formal R&D. Pierce (2013) observed that 
an important part of the knowledge supply in the industry stems from 
alliances, not least regarding ICT capabilities. Pierce found that collabo-
rations were viewed as the most cost-efficient way for security firms to 
acquire the necessary knowledge to keep up with the transformation pressure 
that ICT imposed on the Swedish security sector. In a Swedish context, it has 
been suggested that large firms collaborate more frequently with other firms 
in their innovation processes than small firms (Statistics Sweden, 2020c). 
This is also observable in the present study. 

Another of the identified frequent innovators was SOS Alarm Sverige AB, 
owned and controlled by the Swedish state, municipalities, and county 
councils. SOS Alarm was identified as one of the most frequent innovators 
through the LBIO approach and the most frequent innovator when (in-

— 
firms with other legal forms was generally worse than for joint-stock companies. This was especi-
ally true for firms that had ceased to exist. 
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INNOVATIVE SECURITY BUSINESS 

directly) measuring innovation by number of registered trademarks. Herein 
lies a potentially interesting case for those interested in the long-standing and 
still recent debate on whether the private sector is more innovative than the 
public sector (e.g., Growth Analysis, 2018a, 2018b, 2018c). 

5.6 Concluding Remarks 
Two research questions were pursued in this chapter. RQ2: What has  
characterized innovation output in the Swedish security guard industry and 
security sector, 1992–2012? And RQ5: Will different measurements and 
definitions of innovation output generate conflicting views on innovation 
output and its relationship with industry dynamics and structure – and if so, 
to what extent? 

The purpose of this chapter has been to investigate innovation output in 
the Swedish security guard industry and security sector during the period 
1992 to 2012. Throughout this chapter, it has been noted that the observed 
results, at times, differ from conventional knowledge. It has been argued that 
the views on innovation output appear more complex when analysing one 
industry in depth than it appears to be in theories and stylized facts that 
largely address innovation output on an aggregated level. Employing 
different operationalizations and several measurements of innovation, the 
present chapter has generated a rather rich empirical picture of the industry. 
This picture showed both similarities and dissimilarities with conventional 
knowledge that typically stems from an aggregated view. Thus, it illustrates 
the complexity of the phenomenon of innovation output on single-industry 
level, for which there is little room when aggregating numerous industries 
(all of which probably have their specific idiosyncrasies) into taxonomies of 
innovation output. 
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6. Temporal Patterns of Innovation in the Security 
Guard Industry and Security Sector 

As shown in Chapter 5, several influential innovations in the Swedish 
security guard industry and security sector were introduced prior to the 
1990s, around which technological trajectories and dominant designs have 
emerged. The security sector and security guard industry have commonly 
been deemed rather mature (Pierce, 2013). Nevertheless, during the 
researched period, the diffusion of ICT had generally accelerated in society 
(Johansson, 2001; Jeskanen‐Sundström, 2003; Pilat and Devlin, 2003; Lööf, 
2012; Kaal, 2016). In Chapter 5, a number of primarily incremental inno-
vations were observed to have been established during this period in the 
Swedish security guard industry and security sector, including innovations 
along established technological trajectories, innovations that combined 
established technologies and other innovations. Pierce (2013) observes that a 
trend of increasing number of products, processes, and innovations due to 
the adoption of ICT in the Swedish security sector, appears to have developed 
at an accelerating rate from 2006 to 2010.  

The present chapter focuses on temporal patterns of innovation output 
from 1992 to 2012. Given the central role of industry structure and dynamics 
in literature on industry patterns of innovation output, this chapter also 
addresses innovation-output trends in relation to the relative periods of 
development of industry structure and dynamics identified in Chapter 4. In 
previous research, different stages of industry development have been 
associated with different industry structure and dynamics, and with different 
innovation patterns. In cross-sectional studies, innovation taxonomies have 
differentiated between industries and firms according to their innovation 
patterns, their industry structure, and dynamics. Indeed, much of the 
conventional knowledge on industry patterns of innovation output stems 
from cross-sectional studies. This chapter takes a longitudinal and dynamic 
approach. Despite only a fraction of the entire and rather long histories of the 
Swedish security guard industry and security sector having been studied, the 
period of analysis consists of two potentially formative decades, given the 
increasingly wide diffusion of ICT during this period. 
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INNOVATIVE SECURITY BUSINESS 

In this chapter, research question number three is addressed: What 
temporal patterns of innovation output can be detected in the Swedish security 
guard industry and security sector, 1992–2012? In so doing, research question 
five is addressed in this chapter as well: Will different measurements and 
definitions of innovation output generate conflicting views on innovation 
output and its relationship with industry dynamics and structure – and if so, 
to what extent? 

6.1 On Temporal Patterns of Innovation Output 
Within industry life-cycle theory, mature stages of industry development are 
thought to hold fewer innovations than during emergent periods. Emergent 
periods of industries are characterized by a relatively high number of product 
innovations oriented toward developing product quality. Later stages in 
industry development are associated with increased focus on process innova-
tions, following the logic of cost minimization and efficiency maximization. 
Product innovations, on the other hand, are uncommon.  

Barras (1986,1990) suggests three stages in his model of innovation in 
service industries, the ‘Reversed Product Cycle’ model. First, a stage of 
improved efficiency aimed at reducing costs, facilitated by the application of 
new technology in the service industry. Large firms are held to be the 
dominating innovation force. A second stage is characterized by more radical 
process innovations aimed at improving quality, as the adopting service 
industry pursues increasingly radical innovations and technology developed 
(primarily) outside the industry. Firms move at different paces along 
technological trajectories. Different firms are leading in the process(es) of 
technology adoption in the industry, and hence industry is subjected to a 
certain amount of industry turbulence. In the third and final stage, new 
products are created as firms in the adopting service industry become more 
active in the development of technology themselves. During this last stage, 
new entrants, typically in the form of small firms, are held to be the major 
innovative force in the industry. 

There is an ample body of literature on the tendency of innovations to 
cluster over time (sectors and geographical regions) (e.g., Schumpeter, 1939; 
Dahmén, 1950; Taalbi, 2021). How innovation differs over time has been 
addressed on several levels of analysis, e.g., in relation to macro-economic 
cycles, in relation to industry cycles, and in relation to firm performance (see 
Sjöö, 2014, and Taalbi, 2014, for an overview). On all these levels of analysis, 
some claim that innovation tends to flourish in times of prosperity, whereas 
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6. TEMPORAL PATTERNS OF INNOVATION 

others hold that innovation emerges more frequently in times of economic 
restraint (as a counter measure). In life-cycle theory, innovation becomes 
increasingly rare as the industry matures, while, at the same time, innovation 
is what can renew an industry by starting a new product life cycle when the 
old one has run its course. Innovations in mature stages of industry develop-
ment have shown to be oriented toward cost-saving process innovations, 
whereas product innovations, focused on developing new functions and 
improving product (and service) quality, are dominant in emergent phases 
of industry development. 

6.2 Methodological Considerations 
In this chapter, the same sources and general methodological setting as in 
Chapter 5 are applied. Here, however, the focus is on the temporal aspects of 
innovation output. In this dissertation, ‘the when’ of the identified innova-
tions (LBIO approach) is generally set at the time when the innovation is 
introduced and/or put into use. However, some of the innovations identified 
in trade journals had not been launched when appearing in the journal. 
Furthermore, a few other innovations appeared in the journals after their 
introduction on the market (up to two years after the market introduction). 
However, most innovations identified in the journals appeared in the journal 
the same year as they were introduced. Following Sjöö (2014) and Taalbi 
(2014), if the article reporting the innovation did not explicitly state when the 
innovation was introduced to the market, its introduction was ascribed the 
same date as the publication of the journal. For the intermediate innovation 
measurement – the number of granted patents – ‘the when’ of innovation was 
operationalized as the time of publication of a patent. For trademarks, the 
date of registration was operationalized as the point in time when the 
innovation emerged in the industry/sector. It is likely that both patents and 
trademarks were applied for before being introduced to the market. 
However, as it takes time for the application to be processed by the relevant 
authorities, using granted and registered patents/trademarks should be at 
least closer to the date for market introduction than the application date. 

6.3 Temporal Patterns of Innovation Output 
6.3.1 Patterns of Innovation Count 

Figure 6.1a–b describes the distribution of innovation output in terms  
number of identified innovations annually, 1992 to 2012, according to the 
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three different methodological approaches that I employ. As previously  
noted (and further discussed in next chapter), the different measurements 
indicate different levels of innovation output. Taken together, the number of 
innovations per year during the period 1992 to 2012 (directly and indirectly 
measured) varies from 0 to 12 in the security sector defined by SNI codes, 
and from 0 to 7 ‘innovations’ per year in the security guard industry. When 
directly measured by the LBIO approach, the number of innovations per year  
during 1992 to 2012 ranges from 0 to 3 both for the security sector and the 
security guard industry. Only one granted patent was identified in the 
security guard industry during the entire period. In the security sector, the 
number of granted patents per year ranged from 0 to 3. Corresponding 
figures for number of trademarks per year range from 0 to 7 in the security 
guard industry and from 0 to 12 in the security sector. This raises several 
questions: Can different (distinct and coherent) time  periods be observed  
where innovation output is particularly high and low (relative to the total  
innovation output in the industry and sector)? If so, do the different  
approaches to measuring innovation output indicate similar patterns in 
terms of which periods show relatively high and low levels of innovation 
output? If such temporal patterns can be observed, do these temporal 
patterns differ between innovation output in the security guard industry and  
the security sector (defined by SNI codes), and if so, how?  
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Figure 6.1a–b Figure 6.1a–b Innovation output 1992–2012 according to three approaches 
to measuring innovation in a) the security guard industry and b) security sector defined 
by SNI. 

Note: Most of the innovations in the security guard industry (shown in Figure 6.1a) are 
also represented in the figures on innovations in the security sector (shown in Figure 
6.1b). Source: Database constructed from the trade journal Skydd & Säkerhet (1992–
2012); database on trademarks constructed from data from Svensk Varumärkesdatabas, 
and database constructed from data from Orbis, Espacenet and Svensk Patentdatabas. 
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INNOVATIVE SECURITY BUSINESS 

As for identifying distinct and coherent periods of different levels of inno-
vation output in Figure 6.1a–b, the timing of the highest and lowest number 
of innovations observed by the different approaches gives some indication of 
periods of relatively high and low levels of innovation. However, the number 
of observations is low (especially with regard to patents and the LBIO 
innovations) and the innovation output levels fluctuate considerably on a 
yearly basis. Thus, to the extent that temporal patterns of relatively high and 
low counts of innovation from 1992 to 2012 can be observed, they are hardly 
distinct or coherent. 

For innovations identified through the LBIO method, the temporal 
patterns of innovation appear to be rather irregular. This seems to be the case 
for both the security guard industry innovations (Figure 6.1.a) and the 
security sector (Figure 6.1.b). No specific and coherent period appears to be 
more or less intensive than any other period in that respect. When comparing 
temporal patterns of LBIO innovations from 1992 to 2012 in the security 
guard industry with those in the security sector, these temporal patterns seem 
to differ from each other in a way that cannot be easily summarized in any 
general terms. 

Concerning patents, these are more numerous in the security sector than 
the security guard industry, which is likely to be seen as an expression of the 
fact that the security guard industry is a more distinctive service industry, 
while the security sector also includes companies that produce and supply 
security products. The only patent observed in the security guard industry 
was listed in 1995 (a patent for technology and method of citations). In the 
security sector, on the other hand, there is a slightly upward trend in patents 
granted at the end of the observation period, from approximately 2006 
onwards. 

As regards trademarks, a generally positive trend over the observation 
period can be noted in Figures 6.1.a and 6.1.b. As pointed out earlier, this is 
in line with the trends in the number of trademark registrations observed 
globally in recent decades (Hipp and Grupp, 2005; Lyalkov et al., 2021; 
WIPO, 2019). However, this trend appears to be somewhat more pro-
nounced in the security sector than in the security guard industry. When 
comparing the year-by-year overall patterns of trademark registrations per 
year in Figures 6.1.a and 6.1.b, we see that the trend of (increased) number of 
trademarks per year appears different in the security guard industry and the 
security sector. Both in the security guard industry and in the security sector, 
the highest level of trademark registrations – and the year after, the largest 
decrease in the number of trademark registrations per year – coincides with 
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6. TEMPORAL PATTERNS OF INNOVATION 

the year in which a large number of firms exit the security guard industry. In 
the security sector, however, the trend of registered trademarks per year 
reverses again faster than in the security guard industry. Nevertheless, the 
overall trend during the period of investigation is that the number of 
registered trademarks per year increases in both the security guard and 
security sectors. In conclusion, the different measures of innovation 
employed in the present investigation indeed provide different answers to the 
question of whether – and when – any period was more or less pronounced 
with high (or low) levels innovation in the Swedish security guard industry 
and security sector in 1992–2012. Similarly, there appear to be significant 
differences in the behaviour of the various innovation measures in the 
security guard industry in relation to their position in the security sector.  

As for the question of whether the different approaches to measuring 
innovation convey different pictures of ‘the when’ of different periods of 
relatively high/low levels of innovation: none of the different measurements’ 
highest and lowest levels occurred at the same year as the highest and lowest 
levels indicated by the other two approaches. In that sense, the different 
approaches give rather different pictures of temporal patterns of innovation 
output. Can this be explained by the fact that patents and trademarks are 
generally applied for before market introduction (the time at which the 
innovation is generally presented in trade journals)? Possibly, but there are 
no innovations that appear in more than one of the three databases in the 
present study. That is, the granted patents were generally not found in the 
trade journals, nor was it possible to link registered trademarks to a specific 
innovation identified by the LBIO approach (or by patent data). 

Figure 6.2a addresses the number of innovations developed in the 
industry broadly defined on a yearly basis and in relation to the number of 
innovations developed outside the Swedish security sector. Figure 6.2b 
describes all LBIO innovations in relation to the total number of observed 
registered trademarks. 100 

— 
100 As mentioned earlier in the chapter, the patent  data  retrieved for this study did not cover patents  
in the security sector broadly defined (as SNI codes were used  to find the patents).  
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Figure 6.2a–b. a) LBIO innovations developed within and outside the sector, and b)  
number of registered trademarks and LBIO innovations in the security sector broadly 
defined.  
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Source: Database constructed from the trade journal Skydd & Säkerhet (1992–2012); 
database on trademarks constructed from data from Svensk Varumärkesdatabas. 

 INNOVATIVE SECURITY BUSINESS 

For almost all observation years in Figure 6.2a, the number of innovations 
developed outside the industry but implemented in (or at least marketed 
toward) the Swedish security sector were higher than for those developed 
within the industry. The highest observed value both for innovation 
developed within and outside the sector appeared in 1992. As with the 
innovation ‘quantity’ observed in the security guard industry and security 
sector defined by SNI, the variation in innovation output on a yearly basis is 
considerable. The temporal patterns of innovation output shown in Figure 
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6. TEMPORAL PATTERNS OF INNOVATION 

6.2b indicate that the different approaches to measuring innovation output 
in the security sector (broadly defined) convey different pictures of when 
innovation output was most and least common in the sector from 1992 to 
2012. The LBIO figures indicate that the first three years in the researched 
period were the most intensive in terms of innovation output, whereas the 
period with the largest number of trademarks registered per year was 2004 to 
2012, with the largest number of trademarks registered in 2007. 

In summary, identifying distinct and coherent periods of relatively high 
and low numbers of innovations (directly and indirectly measured) during 
the 21 observed years proved difficult in several respects. Fluctuations in the 
output of innovations per year were – in relative terms – considerable, 
making it difficult to observe coherent periods comprising more than one or 
(at best) a few years. Furthermore, the temporal patterns, to the extent such 
could be identified, varied between the different approaches to measuring 
innovation output. Finally, the picture of ‘the when’ of periods with the 
largest and smallest number of innovations is somewhat different in the 
different constructs of the security sector and the security guard industry. 
The measurements used here indicate that the innovation output was not 
evenly distributed over time in the Swedish security guard industry and 
security sector 1992–2012. Pierce (2013) argues that innovation output in the 
Swedish security sector seemingly had accelerated during the period studied, 
2006–2010. New security products and processes emerged at a faster rate, 
mainly due to the adoption to new technology, typically developed in other 
industries, not least the ICT sector (ibid.). In terms of number of innovations, 
the empirical picture on innovation output that emerges in this chapter does 
not support this view in any immediate way. However, the general trend 
during 1992–2012 lends some support to the view of an increased number of 
innovations, in terms of an overall trend of increasing number registered 
trademarks. On the other hand, this may be an expression of the overall trend 
of the increasing number of trademarks observed globally (Hipp and Grupp, 
2005; Lyalkov et al., 2021; WIPO, 2019). 

6.3.2 Patterns of Different Types of Innovation  
and Innovation Properties 

The LBIO approach also enabled categorization of the innovations with 
regard to level of newness, innovation type, and innovation attributes. Except 
for six innovations in the LBIO approach, all innovations were categorized as 
incremental. Five ‘major improvements’ (described in section 5.3.3) were 
introduced in the security sector broadly defined in 1995, 1997, 2003, 2004 

225 



INNOVATIVE SECURITY BUSINESS 

226 

and 2005. One radical innovation was marketed toward the security sector in 
2008. These innovations were described in the previous chapter (5.3.2).  

Figure 6.3 Process and product innovations 1992–2012. 

Source: Database constructed from the trade journal Skydd & Säkerhet (1992–2012). 

Figure 6.3 describes the number of process and product innovations in the 
security sector broadly defined as measured by the LBIO approach. The 
category ‘Process innovations’, includes innovations that were categorized as 
innovations with both product and process characteristics. The category 
‘Product innovation’ also includes service innovations (in line with OECD, 
2005, 2018). In that sense, the number of introduced innovations per year has 
been categorized in the figure as either product innovation or process inno-
vation. 

What temporal patterns regarding different types of innovation can be 
observed for the innovations identified by the LBIO approach? The number 
of observed process innovations per year ranges from 0 to 6, and the number 
of product innovations per year ranges from 1 to 19. The highest count of 
process innovations appeared in 1994 when 6 process innovations and 6 
product innovations were introduced in the security sector broadly defined.  

Product innovations were more common than process innovations in the 
security sector. The number of product innovations was particularly high 
during the research period’s first two years, 1992 and 1993. Furthermore, 
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6. TEMPORAL PATTERNS OF INNOVATION 

relatively more product innovations were introduced during the end of the 
observation period. 

The LBIO approach has been criticized for not being particularly apt at 
capturing process innovations. On that basis, process innovations might be 
systematically underestimated in the present study. If that is true, Figure 6.3 
may be interpreted as a sort of low account of process innovations in 1992 to 
2012, which shows that, for any given year, they were at least as common as 
process innovations. Consequently, considerable caution must be taken 
when identifying temporal patterns with regard to innovation type on the 
basis of the above discussed empirics. Notwithstanding the caveats above in 
identifying distinct and coherent periods where process innovations were 
more and less common than product innovations, 2002–2006 could possibly 
be regarded as a period when innovation output was typically oriented 
toward process innovations, while the relative balance between process and 
product innovation was generally oriented toward product innovation 
during most other years. In particular, the period 2008–2012 held few process 
innovations (in absolute and relative terms), and could possibly be 
interpreted as a period somewhat more oriented toward product innovation 
than other periods. These temporal patterns of the Swedish security sector 
could possibly be interpreted in line with Barras’ (1986, 1990) reversed 
product cycle model for service industries adopting ICT.  

Barras (1986, 1990) argues that as service firms adopt ICT, and because 
they adopt ICT, a period oriented toward process innovations tends to 
emerge within service industries before a period oriented toward product 
innovations emerges. In service industries, the adoption of ICT initially leads 
to improved quality in existing services, improved efficiency, and cost-
savings, after which new products start to emerge. In the trade journals, the 
broad diffusion of ICT in the 1990s in Swedish industries (Johansson, 2001; 
Sjöö, 2014) was, for instance, expressed by an emergent interest in IT 
security. Innovations exclusively focused on IT security were excluded from 
the LBIO database. However, the diffusion and adoption of ICT was also 
expressed in many of the innovations within security services and products. 
Several examples of this have been discussed above, when elaborating on 
general innovation patterns in the industry and sector. In a similar vein, 
identifying distinct and coherent periods of innovation output where specific 
innovation properties were highlighted in the description of the innovations 
in trade journals also proved challenging. As noted before, all of the 147 LBIO 
innovations were categorized into one or more categories of innovation 
properties, or relative advantages.  
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Figure 6.4 Distribution of innovation properties, 1992–2012. 

Note: up to three different categories were allowed for every innovation, therefore the 
percentage distribution of innovation by properties does not always add up to 100 
percent. Source: Database constructed from the trade journal Skydd & Säkerhet 
(1992–2012). 

Figure 6.4 shows the number of innovations introduced during 1992–2012 in 
the security sector broadly defined (n=147), described either as ‘more 
efficient’, ‘new function(s)’, or ‘improved function(s)’ in the trade journals. 
The categories ‘safer, more reliable, has less breakdowns’ and ‘more user-
friendly’, were generally subcategories of ‘improved functions’, and therefore 
not included in the figure. The three categories of innovation properties 
shown in the figure are also largely in line with the innovation properties 
focused on in Barras’ (1986, 1990) RPC model. In his model, three types of 
innovation properties are held to be characteristic throughout the develop-
ment of the industry: improved functions, more efficient, and new functions 
(and products). As the service industry adopts ICT, the industry first goes 
through a phase of ‘improved efficiency’, where costs are reduced by the use 
of new technology. After which follows a period with a focus on ‘improved 
quality’, where the quality of services is enhanced by the use of new 
technology since technology adoption provides opportunities for improved 
functions. Finally, service firms become more active in pursuing techno-
logical opportunities and develop new products (and functions) themselves, 
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6. TEMPORAL PATTERNS OF INNOVATION 

rather than primarily and exclusively leaning on technological development 
from outside the industry (Barras, 1986, 1990). 

It can be seen in Figure 6.4 that the category ‘improved function(s)’ was 
the most commonly observed innovation property. Among the identified 
innovations that were introduced in the Swedish security sector in 1992– 
2012, the relative advantage of increased efficiency was somewhat infre-
quently mentioned in the trade journals’ descriptions of the innovations 
throughout the period. There also seems to be a trend of decreasing emphasis 
on the category ‘increased efficiency’ throughout the period. The category 
‘improved function(s)’, on the other hand, was the most commonly men-
tioned relative advantage of the introduced innovations for most of the years 
in the period, and possibly also increasingly so throughout the period. The 
category addressed relative advantages with the innovation from the end-
users point of view. 

One interpretation of these trends, in line with Barras’ (1986, 1990), is that 
this particular service industry is at a stage of development where the 
principal consequence of adopting ICT is no longer primarily focused on 
reductions in costs, but rather quality improvements. This is also somewhat 
in line with how one of the most frequent innovators presented their 
innovation strategy (see 5.4), where the customization of security services 
rather than cost-saving bulk-services were emphasized as a strategy to avoid 
price competition. Another interpretation is that relative advantages of 
innovations are more commonly addressed in trade journals from the 
perspective of the end-users, rather than from the innovator’s point of view. 
Process innovations that bring about cost savings only for the innovator may 
therefore appear in the trade journals rather sparsely. Overall, to the extent 
temporal patterns were identified, these appear to be – as might be expected 
– more complex than suggested by stylized facts and models on innovation 
output throughout industries’ life cycles. It was rather difficult to discern 
distinct and coherent periods of innovation quantity, different types of 
innovation, and innovation properties. In general, yearly fluctuations were 
substantial, and the identified ‘periods’ of innovation patterns typically 
consisted only of a few years. 

6.3.3 Innovation Output in Periods 
of Different Industry Dynamics 

In this section, temporal patterns of innovation output in periods with  
different trends of industry dynamics are explored with regard to innovation 
quantity, innovation type, and innovation properties. Three different periods  
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of industry dynamics (in terms of firm entry and exit) were noted in Chapter  
4. For the security guard industry in 1992–2012, the period 1992–2001 was 
characterized by low and decreasing entry and exit rates. During 2002–2007. 
entry and exit rates increased, and in the period 2008–2012 the rates were 
back to a similar level as in 1992–2001. However, in Chapter 4 showed an 
increase in M&As where security guard firms acquired firms from outside 
the industry. Were there different patterns of innovation output in these  
relative periods (that could have been related to the industry dynamics)?  

The relationship between industry dynamics and innovation output has  
been a popular research subject, not least in the field of industrial economics.  
For example, Klepper and Simons (2005) argue that industry shakeout  
(substantial and rapid decrease in numbers of firms operating in the 
industry) is prompted by a competitive process in which the earliest entrants  
tend to achieve a dominating position in their markets by “continually being 
in the vanguard of innovation” (Klepper and Simons, 2005, p.41). As  
industries mature, innovations tend to become more oriented toward cost-
reducing process innovations (Klepper, 1996; Cucculelli, and Peruzzi,  2020; 
Cozzolino, and Rothaermel, 2018). As was shown in Chapter 4, exits were 
observed to be substantially higher in 2007 in the Swedish security guard 
industry than any other year during the period 1992–2012. This relatively 
substantial and rapid increase in gross exit rates (and decrease in number of 
firms in the industry) can hardly be considered an industry shakeout when  
viewed in the longer term. It does, however, paint a picture of 2002–2008 as 
a period in which industry dynamics were particularly intensive. Did a period 
of lower levels of innovations, with a stronger focus on cost-reducing process  
innovation, follow this period of relatively intensive industry dynamics as, 
e.g., Klepper (1996) and Klepper and Simons (2005) suggest? 

Furthermore, in Barras’ (1986, 1990) model of the Reversed Product 
Cycle, which addresses innovation in service industries, three phases are  
recognized that differ from each other with regard to technological oppor-
tunities, the industry structure, and the innovation characteristics. Although  
Barras (1986, 1990) is not explicit on how gross entry and exit develop during 
his three suggested stages, the fact that industry structure is one of the  
dimensions in which the different stages differ, suggests changes in gross 
entry and exit. Another aspect in which Barras’ three stages differ is inno-
vation characteristics, which suggests that temporal patterns of innovation  
output may well differ in different periods of industry dynamics.  
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  Table 6.2 Process innovation in different periods of industry dynamics. 
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  Total innovations in the 2.20 6.90 2.83 2.83 0.40 4.00 
security sector broadly  
defined (N=147)  
Innovations developed 1.50 4.90 2.00 2.30 0.00 2.40 
outside the security     
sector broadly defined 

 (N=102) 
Innovations developed 0.60 2.10 1.00 0.33 0.40 1.60 
in the security sector     

 broadly defined (N=45) 
Innovations developed 0.20 0.30 0.67 0.00 0.20 1.00 
in the security sector      

 defined by SNI (N=15) 
Innovations developed 0.30 0.30 0.00 0.33 0.00 0.40
in the security guard 

 industry (N=10) 

Source: Database constructed from Skydd & Säkerhet (1992–2012). 
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Table 6.1 addresses the innovation ‘quantity’ in the three periods of different 
trends of industry dynamics found in Chapter 4. Innovation output is directly 
and indirectly measured, and both innovations developed within the 
industry/sector and outside are approached. When measured as granted 
patents and registered trademarks, innovation output appears – by most 
accounts – to be most intensive in the period 2008–2012. With regard to 
innovation quantity measured directly by the LBIO approach, all but one 
measurement recognizes 1992–2001 as the most intensive period, with the 
exception of innovations developed in the security sector defined by SNI 
codes. When considering all identified LBIO innovations, 2008–2012 is the 
least innovation-intensive period. 
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As for temporal patterns with regard to innovation types, Table 6.2 shows the 
average number of product and process innovations per year for the three 
different periods. Product innovations were more common than process 
innovations by most accounts and for most of the periods. Moreover, when 
considering innovations developed within the Swedish security sector 
broadly defined (N=45) and defined by SNI (N=15), the average number of 
process innovations per year exceeded that of product innovations during the 
period 2002–2007 (the period with relatively high levels of gross entry and 
exit in the Swedish security guard industry). The table also indicates that this 
period generally was one period with the highest levels of average number of 
process innovations. 

During the period with relatively high levels of gross entry and exit (2002– 
2007), the innovation output in the security sector tended to be more oriented 
toward process innovation than during periods with relatively low levels of 
gross entry and exit in the security guard industry. Process innovations 
developed within the security guard industry, however, were typically intro-
duced in the period 1992–2001, the period with low levels of entry and exit. 

In Chapter 5, it was found that the relative advantage among the most 
common was “improved function”: 63% of the total number of innovations 
revealed such characteristics (see Table 5.4). This category covers inno-
vations that, from the user’s perspective, will raise the quality of the security 
solution in question. However, when looking at periods with different 
dynamic patterns, does the picture of the relative benefits of innovations 
appear different? Was the improved function category less dominant in 
different periods of industry development in favour of other categories of 
“innovation properties”? 

When measuring innovation developed in the security sector, the answer 
is no; ‘improved function(s)’ was the most common innovation property in 
all three periods. When addressing innovations developed outside the 
industry ‘improved function(s)’ was the most common innovation property 
in the two periods 1992–2001 and 2008–2012. In the period with relatively 
high gross entry and exit, 2002–2007, the innovation property ‘new func-
tion(s)’ was most common. The same patterns were observed when consider-
ing all the innovations identified by the LBIO approach. With regard to 
innovations developed within the security sector defined by SNI codes, the 
most common relative advantage among the innovations during 1992–2001 
was articulated as ‘more efficient’. In the following period, 2002–2007, ‘more 
efficient’ and ‘improved function(s)’ were equally common innovation 
properties. In the last period, 2008–2012, ‘improved function(s)’ was the 
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Table 6.3 Most common innovation property during different periods. 

1992–2001 2002–2007 2008–2012

Total innovations in the 
security sector broadly 
defined (N=147) 

Innovations developed 
outside the security 
sector broadly defined 
(N=102) 

Innovations developed 
in the security sector 
broadly defined (N=45) 

Innovations developed 
in the security sector 
defined by SNI (N=15) 
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industry (N=10) 
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Source: Database constructed from Skydd & Säkerhet (1992–2012). 
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most common innovation. For innovations developed by authorized security  
guard firms, most innovations were oriented toward improved functions in 
1992–2001. In 2002–2007, the innovations in the security guard industry 
were coded as ‘other properties not named elsewhere’. In 2008–2012, the 
observed innovations fell under the category ‘new function(s)’. 

Taken together, the period  with relatively low levels of gross entry and 
exit, 1992–2001, was typically characterized by innovations oriented toward 
improving functions. In the period with relatively high levels of gross entry  
and exit, most innovations were oriented toward developing new functions, 
except for innovations developed outside the sector, broadly defined. Here, 
improved functions were still dominant. As for the period 2008–2012, the 
relative advantage articulated for the innovations in the period was typically 
‘improved function(s)’.  
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6. TEMPORAL PATTERNS OF INNOVATION 

Taken together, was the innovation ‘quantity’ relatively higher in the most 
dynamic phase? By most accounts, no. Only in terms of registered trade-
marks was this the most innovation-intensive period, as shown in Table 6.3. 
Most of the LBIO measurements indicated that the period with relatively low 
levels of entry and exit was the most innovation-intensive period, whereas 
most of the indirect measurements of innovation (patents and trademarks) 
indicated 2008–2012 (with relatively low levels of gross entry and moderate 
levels of gross exit) as the most innovation intensive period.  

In Barras’ (1986, 1990) first stage, firms in the service industry are focused 
on improving efficiency by applying existing technology, which gives large 
firms a dominating position in the industry. In a second stage, process 
innovations become more advanced, and the focus in on enhancing quality. 
The innovative initiative moves along emergent technological trajectories, 
where offensive innovation strategies are implemented by different firms 
over time (allowing firms to absorb costs of previous innovation leaps by 
employing imitative strategies). In a third stage, new products are created as 
a result of the service firms’ ‘learning by using’ and increased initiatives to 
expand technological opportunities. The industry becomes more ‘user 
dominated’ than ‘supplier dominated’, where service firms play a larger role 
in the development of new technology. Small firms specializing in products 
based on the new technology (demanded by the service industry) enter the 
industry. 

The relative advantages of the innovations observed in trade journals, 
however, do not necessarily line up with Barras three distinct stages. 
Improved function(s) (cf. improved quality) was generally the dominating 
category in the first and third period (1992–2001 and 2008–2012). In the 
second stage (2002–2007) ‘new function(s)’ was the most common inno-
vation property, at least when including innovations adopted from outside 
the Swedish security sector. When only considering innovation developed 
within the security sector (both definitions) ‘improved functions’ and ‘more 
efficient’ were dominant. Possibly, this is an expression of the fact that the 
innovation properties communicated to end users (the relative advantages of 
the innovations to the end user) can be quite different to the advantage the 
innovations present to the innovators. Furthermore, a relatively short period 
of the industry’s development is studied. In Barras’ (1986, 1990) studies. The 
different stages have a duration of approximately 10 years. This study only 
covers 21 years. Possibly, the observed patterns indicate that the Swedish 
security guard is at the stage of its development that Barras calls the stage of 
‘improving quality’. Or it may be that Barras’ (1986, 1990) Reversed Product 
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Cycle model, observed in vanguard service industries, does not fully capture 
the essence of a service industry such as the security guard industry.  

6.4 Discussion and Concluding Remarks 
In this chapter, temporal patterns of innovation output are studied. Research  
question number three is addressed: What, if any, temporal patterns of inno-
vation output characterized the Swedish security guard industry and security 
sector, 1992–2012? In so doing, research question five is addressed in this 
chapter as well: To what extent did different measurements of innovation 
output and different definitions of the industry/sector generate conflicting 
views on innovation output and its relation to industry dynamics and 
structure? 

The time period of 21 years studied in this chapter is shorter than typical  
for life-cycles studies.101 In search of distinct and coherent temporal patterns  
of innovations, the empirical picture of innovation output in the Swedish  
security guard industry and security sector, 1992–2012, shows that inno-
vation output was not evenly distributed  over time; levels fluctuated on a 
yearly basis with regard to innovation quantity, relative balance between  
process and product innovations, and innovation properties. Such yearly 
fluctuations are, in industry life-cycle studies, frequently given less attention 
since the main focus often is the major trends of innovation output over long 
time periods; yearly fluctuations may be considered outliers from the general  
trends. When focusing on a shorter time period rather than the full industry  
life cycle, general trends may be harder to discern, and yearly fluctuations 
become a more integral part of the investigation into how innovation output 
is distributed over time. On the other hand, cross-sectional studies on 
innovation patterns typically focus on how innovation output differs between 
industries and firms, rather than on a single industry over time. In that sense,  
to the extent coherent, temporal patterns of innovation output were found in 
this chapter, they were – as might be expected – more complex than 
suggested  by conventional knowledge on industrial patterns of innovation  
output. 

In Chapter 5, we saw that some of the most salient characteristics in 
literature on mature, low-tech, and service oriented industries/sectors vis-á-
vis innovation output, resonated with the empirical picture of the Swedish  
— 
101 However, there are influential works which have applied industry li fe-cycle perspectives,  e.g.,  
reversed product life cycle, covering  a  time period of some 30 y ears (Barras,  1986,  1990) rather 
than entire life cycles that may be considerably longer.   
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6. TEMPORAL PATTERNS OF INNOVATION 

security guard industry and security sector during 1992 to 2012 on the whole. 
However, most innovations were not found to be predominantly process 
innovations. In this chapter, conventional knowledge on industry patterns 
regarding innovation quantity, orientation toward process innovation, and 
cost-minimization innovation properties, to varying degrees resonates with 
the empirical picture of innovation output over time in the Swedish security 
guard industry and security sector. The empirical picture of temporal 
patterns of innovation quantity in this chapter complements the results in 
the previous chapter. Since the mid-1990s, a notable increase in productivity 
has been observed in the Swedish economy (Erixson, 2011b; Lööf, 2012). The 
increase in productivity has been observed to coincide with a considerable 
increase in international patent applications from Swedish firms (Lööf, 2012) 
as well as other intangibles (Growth Analysis, 2021c). A global trend of 
increasing trademark applications and registrations have also been noted 
ever since the 1990s (Hipp and Grupp, 2005; Lyalkov et al., 2021; WIPO, 
2019). Rapid technological development, not least in terms of ICT, has 
affected virtually all industries in the Swedish economy (Lööf, 2012). How 
well firms and industries are able to transform labour, capital and knowledge 
into increased levels of added value, market shares, and revenue, has been 
strongly associated with firms’ ability to develop and adopt innovations 
(Ibid., pp. 21; 26). Some industries are more prone to develop and adopt 
innovations than others. As argued before, from several strands of literature 
on industry patterns of innovation, the security sector is typically found to be 
rather ‘non-innovative’. Nevertheless, it has been argued that the adoption of 
ICT in the Swedish security sector has increased the pace at which both 
product and process innovations emerge in the security sector, at least during 
the mid-2000s (Pierce, 2013). An increasing number of innovations in a 
service industry/sector, which has been deemed rather mature (Securitas, 
2012), and has adopted ICT in their products and processes since before the 
present dissertation’s period of investigation (see Section 5.2), is in line with 
Barras’ (1986, 1990) reversed product life-cycle model where the number of 
innovations is held to increase as ICT becomes increasingly adopted in the 
service industry in question. 

From these perspectives, an overall trend of increasing numbers of 
innovations in the Swedish security guard industry and security sector could 
be expected. On the whole, in terms of number of trademarks and patents, 
the temporal patterns of innovation output found in this chapter imply an 
increasing number of innovations over time. This is in line with previous 
findings on general trends of increasing number of patents and trademarks 
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globally and in the Swedish economy (Lööf, 2012; Hipp and Grupp, 2005; 
Lyalkov et al., 2021; WIPO, 2019), as well as with previous observations of 
the Swedish security sector (Pierce, 2013). However, the LBIO approach, as 
applied in this chapter, points in the opposite direction when considering all 
innovations in the security sector. Trends and fluctuations over time are not 
easily identified, often due to the small number of innovations over time. 

On the other hand, from a life-cycle perspective, innovation output is 
commonly held to decrease as industries mature. The Swedish security guard 
industry and security sector was arguably already rather mature in the early 
1990s. Conventional knowledge holds that as industries mature, typically 
large, market-leading firms utilize their scale and scope advantages in R&D 
and advance process innovations (Gort and Klepper, 1982; Klepper, 1996). 
Increasing numbers of process innovations are associated with considerable 
industry turbulence and industry dynamics in terms of firm exits. High 
numbers of product innovations are commonly associated with high levels of 
new entrants (c.f., Abernathy & Utterback, 1978; Gort and Klepper, 1982; 
Klepper, 1996; Barras, 1986, 1990). 

The empirical picture that unfolds in this chapter both corresponds to and 
deviates from these stylized characteristics of mature industries. As men-
tioned, the output of innovations during 1992–2012 indicated a declining 
trend according to the LBIO approach, whereas the number of patents and, 
in particular, trademarks was found to increase over time. Moreover, the 
prominent role R&D holds in explanations regarding why process inno-
vations occur as large firms draw on their scale and scope advantages (Gort 
and Klepper, 1982; Klepper, 1996) is hardly reflected in the empirical picture 
found in this. Virtually no formal R&D is carried out within the Swedish 
security guard industry and security sector (Securitas, 2012). Nevertheless, 
innovations were developed and adopted, as made evident in the present 
chapter as well as in Chapter 5. However, as shown in the previous chapter, 
much of the innovation initiative did stem from large firms, which 
corresponds to the view of mature industries in life-cycle theory (e.g., 
Klepper and Simons, 2005; Gort and Klepper, 1982; Klepper, 1996). In this 
chapter we have seen how these innovations are distributed over time. 

Life-cycle theory (and many other theories on innovation output) holds 
that periods of high levels of product innovation are associated with high 
industry turbulence in terms of firm entry and exit. Most of the LBIO 
measurements identified the period 1992–2001 as the most innovation-
intensive period. Innovation has been recognized before as a major driver of 
the security sector, both internationally and in Sweden (Button, 2007; SPK, 
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1985, 1992; Svenska Transportarbetareförbundet, 1986). It is possible that the 
several innovations introduced during the period 1992–2001, typically by 
large firms, contributed to increasing demand for security solutions together 
with other driving forces outside the industry, prompting increased industry 
dynamics in terms of firm entry and exit. However, most firms entering and 
exiting the Swedish security guard industry were observed to be small firms, 
most of which competed in local markets by price competition. To the extent 
that innovation affected entry and exit in the industry, this was probably an 
effect of large firms’ shifting focus from price competition to advanced 
markets with high levels of specialization and customization, by means of 
innovation. Consequently, small firms could enter market segments or 
submarkets previously dominated by large firms. Hence the reports in trade 
journals and annual reports on both intensified price competition and 
increased levels of specialization and customization. 

On the other hand, when employing trademarks as an innovation 
indicator, the 2008–2012 period was identified as the most intensive period 
in terms of innovation output. One interpretation is that this is an indication 
of an increased number of service innovations and (very) incremental inno-
vations, which typically are not captured by the LBIO approach. Such an 
interpretation would be in line with conventional accounts of new services 
emerging through the adoption of new technology (Gallouj and Savona, 
2009; Barras, 1985, 1990). In summary, we have seen in this chapter that the 
innovation output in the Swedish security guard industry and security sector 
in 1992–2012 was not evenly distributed over time. The empirical picture that 
has unfolded both deviates from and is line with conventional knowledge on 
industrial patterns of innovation output. We have also seen considerable 
differences regarding temporal patterns of innovation output when 
employing different measurements/indicators of innovation and different 
operationalizations of the concept of industry and sector. 
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7. Innovation and Standardization – Diffusion of 
Innovation in the Swedish Security Sector 

What is the best way to do a thing? It is the sum of all the good ways we have 
discovered up to the present. It therefore becomes the standard. […] Today’s 
best, which superseded yesterday’s, will be superseded by tomorrow’s best (Ford, 
2002 p.73). 

How are innovation and standardization related? At first glance, the two 
phenomena seem rather different from one another, conceptually repre-
senting opposite ends along a continuum of levels of newness (Blind, 2013; 
Hawkins and Blind, 2017). Innovation is often held to represent something 
new, or significantly improved, that has been introduced on a market. 
Standardization, on the other hand, has often come to represent uniformity 
and the ‘steady state’ – not newness. For instance, Utterback (1994) argues 
that as industries mature and a ‘dominant design’ unfolds within the 
industry, the standardization of production, or other aspects in the industry, 
is enforced and encouraged. At this stage of development, innovations that 
emerge are typically of incremental character. In that sense, standards have 
been associated with incremental innovation, often following established 
technological trajectories. In chapters 5 and 6, most identified innovations, 
for which the levels of newness could be assessed, were found to be of incre-
mental character. Many of the innovations were also found to be related to 
already established technological trajectories. In the present chapter, the 
relationship between standardization and innovation is addressed. As previ-
ously discussed, empirically addressing and measuring innovation have 
proven to be methodologically challenging. One reason for this links to the 
theoretically ‘grey area’ that exists between innovation and imitation in terms 
of incremental development of products, services, and productivity (Lööf, 
2012). 

Standardization and innovation both require adopters and, often, com-
mercialization (Rogers, 1962; Brunsson and Jacobsson, 2000). In chapters 5 
and 6, employed measurements tell us little about the diffusion of innovation 
in the industry/sector nor of the industry’s wide adoption of the identified 
innovations. More specifically, in employing the LBIO approach, innova-
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tions were primarily identified at the time of their market introduction 
and/or when they were put into use and/or made available to their potential 
users (OECD 2005, 2018). In addition, the intermediate innovation indicator 
– granted patents – was employed in previous chapters, primarily addressing 
innovation prior to market introduction. Registered trademarks were also 
employed as indicators of innovation, which have been suggested as a 
promising indicator of innovation output in service industries (Hipp and 
Grupp, 2005). Registered trademarks generally (indirectly) measure innova-
tion before the market introduction of the innovation(s) (Hipp and Grupp, 
2005). In summary, these three measurements complemented each other and 
broadly covered of the innovation output in the industry/sector, 1992 to 
2012. However, chapters 5 and 6 have not addressed the diffusion of inno-
vations. 

There are many factors that influence the diffusion of innovations as well 
as organizations’ propensity to adopt innovations (Rogers, 1962; Greenhalgh 
et al., 2004; MacVaugh and Schiavone, 2010). In this chapter, the focus is on 
standardization. Studies that explicitly focus on the relationship between 
innovation and standardization have only begun to emerge relatively recently 
(Blind, 2009, 2013, 2019; Brem, Nylund and Schuster, 2016; Blind et al., 2017; 
Bahrami, Atkin and Landin, 2019)., Despite this, standardization has long 
played an integral part in at least three strands of innovation studies: studies 
on diffusion of innovation, studies on innovation in mature industries, and 
studies on innovation in services. In these strands of literature, standard-
ization is most commonly addressed as something that has to do with 
technological path dependence. Standards are often held to stem from inno-
vations, and they influence further innovation by reducing the wide range of 
technological possibilities. At the same time, they facilitate further explora-
tion along a narrower range of technological avenues (Christensen et al., 
1998; Peltoniemi, 2011). Standardization has also been viewed as propagating 
institutions that affect the rate of innovation diffusion (Attewell, 1992; 
Fichman, 2000). Furthermore, analyses of standardization in relation to 
innovation in service industries have come to challenge the view of services 
as something that cannot be standardized. Empirical studies, based on inno-
vation survey data, focusing on the relationship between standardization in 
service industries, have shown that industries where services are standardized 
to a high degree, in the sense of ‘no customization’, tend to be less innovative 
than service industries on average, both with regard to innovation in general, 
and in particular service and process innovation (Hipp et al., 2000; Tether et 
al., 2001). Moreover, standardization has been studied as an innovation in 
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itself, although to lesser extent. For instance, the diffusion of the quality-
management standard ISO 9001 has been operationalized as an adminis-
trative innovation (Kale and Arditi, 2006). Finally, standards and standard-
ization have recently been suggested to provide opportunities to generate 
innovation indicators that cover a broad spectrum of innovation (Blind, 
2019). 

The objective of this chapter is to examine standardization in the Swedish 
security sector 1992–2012. The chapter focuses on the product families that 
were standardized (in terms of certificates and accreditations): on what, how 
and when security services were standardized, on how common standard-
ization is or becomes over time, on the standardizers, and on the arguments 
for standardization in the security sector. In so doing, research question 
number four is addressed, and, partially, research question number five. RQ4 
reads: What has characterized standardization in the Swedish security sector, 
1992–2012? RQ5 reads: Will different measurements and definitions of inno-
vation output generate conflicting views on innovation output and its relation-
ship with industry dynamics and structure – and if so, to what extent? 

Longitudinal studies have typically focused on a specific standard (e.g., 
Kale and Arditi, 2006), whereas studies that empirically address multiple 
standards in a certain context typically do so from a cross-sectional per-
spective. In this chapter, I longitudinally follow several lines of security 
products and services that became standardized, 1992–2012. Data on security 
products and services that were standardized in terms of issued certificates 
and accreditations, have been compiled from industry catalogues for the 
period, as well as data on the number of certificates and accreditations issued, 
particularly for security services. Finally, by employing the LBIO approach 
on standards (in addition to its conventional use in chapters 5 and 6), 
qualitative insights into what type of standards are emphasized in trade 
journals and what arguments are presented for adopting the standards are 
added. The diffusion of innovations is studied by analysing standards and 
standardization in relation to innovation output. The interrelationship 
between innovation output and standardization is studied from three 
perspectives: i) standards as an expression (and mean) of diffusion of already 
established innovation; ii) standardization as organizational and marketing 
innovation (in itself), and iii) standardization as an industry specific indi-
cator of innovation output and diffusion of innovation output. 
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7.1 Perspectives on the Interrelationship between 
Innovation and Standardization  

Many empirical studies on the diffusion of innovation have focused on the 
diffusion of one innovation in one or more industries or ‘social systems’ 
(Ellis-Chadwick et al., 2002; Kale and Arditi, 2006; Pennings and Harianto, 
1992; Mölleryd, 1999; Loboda, 1974). Such a focus allows innovation diffu-
sion (and adoption) to be measured, for example, the number of sold items 
of the innovation (e.g., products and services) during a specific time period, 
and/or the adoption of innovation over time (Fichman, 2000). Mölleryd 
(1999), for instance, studied the diffusion of mobile telephony in Sweden 
1956–98 as indicated by the number of mobile phone subscribers per 100 
inhabitants. Another strand of research has focused on the diffusion of ICT 
in terms of firms’ capacity and rate of adoption of ICT (Ellis-Chadwick et al., 
2002; Aldebert et al., 2011; Mustonen‐Ollila, and Lyytinen, 2003). Various 
longitudinal approaches toward the diffusion of innovation have been 
employed; for instance, Mustonen‐Ollila and Lyytinen (2003) conduct 
interview-based research on organizations’ decision to adopt ICT strategies. 
The diffusion of technologies of the Fourth Industrial Revolution has also 
recently been studied by means of interviews within the Irish trade sector 
(Woods et al., 2021). Others have utilized databases on firms’ web activities 
(Ellis-Chadwick et al., 2002), applications in innovation contests in the 
adoption of ICT (Aldebert et al., 2011), and patent citation data (Nelson, 
2009). However, as Nelson et al. (2014) noted when employing keywords, 
database index terms, and domain expert assessments as measurements of 
diffusion of innovation within green chemistry, measuring the diffusion of 
innovation has proven a difficult task. The employed measurements in said 
study all yielded different results regarding the magnitude and timing of the 
diffusion, as well as varying results pertaining to organizational demography. 

Standardization has been closely related to concepts such as ‘dominant 
design’ (Utterback and Abernathy, 1975; Abernathy, 1976; Klepper, 1996; 
Brem, Nylund and Schuster, 2016) and ‘technological trajectories’ (Dosi, 
1982). Dominant design can be described as something that reduces the wide 
range of technological possibilities (Peltoniemi, 2011).102 Essentially, 
standardization has been associated with incremental innovation following 
self-generating technological trajectories (Pavitt, 1984) where dominant 
— 
102 Empirically, it has been measured by the percentage of patents, for example, that cite the same 
patent, where a value above a threshold value of 50 percent indicates a dominant design (Brem, 
Nylund, and Schuster, 2016). 
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designs both reduce the wide range of technological possibilities and facilitate 
further exploration (Christensen et al., 1998; Peltoniemi, 2011). Recent empi-
rical findings based on patent data suggest that the occurrence of a dominant 
design fosters process innovation while the industry’s innovative perform-
ance and level of newness are negatively influenced (Brem, Nylund and 
Schuster, 2016). 

In studies on the diffusion of innovation, standardization has commonly 
been approached as propagating institutions that affect the diffusion envir-
onment of innovations, where standardization typically is treated as one of 
several independent variables. It has often been found to be positively related 
to the rate of diffusion of innovation (Fichman, 2000). In studies on diffusion 
of innovation, industry-wide adoption of standards (typically technological 
standard) has been shown to increase the diffusion of the innovation(s) along 
the trajectories enforced by the standard(s) (Attewell, 1992). Other studies 
have approached the problem by studying the diffusion of a particular 
standard representing an innovation in itself. For instance, Kale and Arditi 
(2006) study the diffusion of ISO 9001 in the Turkish precast concrete 
industry, where the ISO 9001 standard is held to be an important adminis-
trative innovation. The standard ISO 9001 is one of the more explored 
standards in studies on innovation and diffusion of innovation. A recent 
structural literature review shows conflicting results among 29 studies on the 
relationship between ISO 9001 certification and innovation (Manders et al., 
2016).103 

A recent upsurge can be observed in both academic and political interest 
in the interrelationship between standardization and innovation (Blind, 
2009, 2013, 2019; Brem, Nylund and Schuster, 2016; Blind et al., 2017; 
Bahrami, Atkin and Landin, 2019; Swedish Government Office, 2021). For 
example, standardization has been noted to be one important component in 
approaches to protect against various potentially negative side effects of the 
rapid diffusion of new technologies in the Fourth Industrial Revolution, 
where traditional regulation cannot keep pace (Marchant et al., 2011; Thierer, 
2020; Wallach, Wendell, and Marchant, 2019). Furthermore, an increased 
interest in standardization has begun to emerge due to the shift in innovation 
policies, which have begun to stress not only knowledge creation and 
protection, but also knowledge diffusion (Blind, 2019). 

— 
103 A positive link between ISO 14001 – standard for environmental management systems – and 
innovation, has been found, at least at the country level (Lim and Prakash, 2014). 
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In some studies on innovation in services, standardization has been expli-
citly analyzed in relation to innovation. The long-dominant paradigm within 
service studies argued that services cannot be standardized (Gallouj and 
Savona, 2009). Services are generally immaterial, heterogeneous in nature, 
and perishable (Zeithaml, 1981; de Jong and Vermeulen, 2003; Gallouj and 
Savona, 2009). Arguably, these peculiarities also make standardization of 
services difficult (or impossible) per se. This view has been challenged: for 
instance, Hipp et al. (2000) maintain that standardization is the opposite of 
customization. Standardization enables bulk services rather than speciali-
zation for specific customers; industries that are ‘wholly standardized’ (no 
customization) tend to be less innovative than service industries in general – 
particularly as regards service and process innovation such as ‘other business 
services’. Standards have also been suggested to increasingly encompass ser-
vices, not only address innovative technological aspects (Blind, 2009, 2019). 

Furthermore, in literature on innovation in services, standards have been 
described as playing an important role in the diffusion of innovation. Barras 
(1990) argues that as service firms accumulate knowledge from their adopt-
ing of technology, selective standardization emerges. This standardization is 
manifested through, for instance, more rigid specifications between ‘users’ 
and ‘producers’ of the technological systems being employed in the develop-
ment of technology. Among firms in the ‘user industry’, operating proce-
dures to make use of technology also becomes standardized. This kind of 
standardization may significantly speed up the diffusion of certain innova-
tions (Barras, 1990, p.226). Similarly, Soete and Miozzo (1989) argue that 
(typically large) service firms within so called scale/network-intensive 
industries (see Chapter 2) are not only adopters of technology developed in 
other industries. Innovation occurs mainly in accordance with standards and 
norms, where innovation is specified or designed by service firms employing 
their networks, e.g., in terms of their close communication with suppliers. 
The technological opportunities central to the scale/network-intensive 
sectors are primarily oriented toward cost reduction. and often concerned 
with the application of modern information and communication technology. 

More recently, the different functions of standardization within inno-
vation processes and the nature of diffusion of innovation have been explored 
(Blind, 2009, 2013; Bahrami, Atkin and Landin, 2019). The various suggested 
functions of standards and standardization, vis-à-vis innovation and 
diffusion of innovation, include: facilitating communication and interchange 
of information, reducing information asymmetries, facilitating comparison 
and evaluation of products, avoiding/correcting adverse selection, reducing 
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uncertainty about the product, reducing transaction costs, generating/pro-
moting network externalities (effects), accelerating market penetration 
(Bahrami, Atkin and Landin, 2019). 

Overall, studies that address standardization in relation to innovation 
frequently employ one view of standardization as either (and most com-
monly) a variable affecting the diffusion of innovation, or as an innovation 
in itself. It is only recently that different types of standards have been  
empirically explored in relation to innovation and diffusion of innovation. 
When various standards are addressed, this is typically done cross-sectionally 
rather than longitudinally. There have been calls for more empirical studies 
on the interrelationship between standardization and innovation, as well as 
further exploration of standards as a measure of innovation output and an 
instrument to promote innovation (Blind, 2013, 2019; Blind et al., 2022). 

7.1.1 Standardization and Standardizers: Definition  
and Conceptualization 

The concepts of ‘standards’ and ‘standardization’ have not always been 
clearly defined. With the ambition to employ a nuanced perspective on 
standardization, the terminology used in this section, along with the defi-
nitions of relevant concepts to address standardization, is derived from litera-
ture that explicitly focuses on standardization and/or the relationship 
between standardization and innovation. 

Allen and Sriram (2000) study the relationship between innovation and 
standardization by drawing on historical cases. They define standards as 
“documented agreements containing technical guidelines to ensure that 
materials, products, processes, representations, and services are fit for their 
purposes”. Standards are often derived from previous innovations and may 
both spur and hinder further innovation. Cases where standards inhibit 
innovation by codifying inefficient and obsolete technology, and cases where 
standards facilitate further innovation have been observed. Standards have, 
for instance, been observed to codify accumulated technological experience, 
as well as form a baseline from which technology emerges. 

In studies on standardization as an organizational phenomenon, 
standardization is often defined more broadly. Brunsson and Jacobsson 
(2000) define standards on a general level as something that sets rules for 
those who adopt the standards. This entails setting rules on: being something, 
doing something, and/or having something. One important distinguishing 
line is that standards are not to be confused with legal restrictions. Standards 
are (strictly speaking) voluntary, not mandatory directives; in contrast to 
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legal restrictions, standards cannot be imposed by legal sanctions to ensure 
compliance. Furthermore, the phenomena of ‘norms’ and ‘standards’ have 
been suggested to be distinct from one another: standards are explicit and 
presented as voluntary, whereas norms are seldom explicit. As standards are 
voluntary, standardizers, i.e., those producing the standards, propose general 
recommendations and rules for potential adopters, but they cannot impose 
sanctions on those who do not comply with the standard.104 

There are many different types of standards, covering both what the 
adopters should do and should have in order to comply with the standard 
(Brunsson and Jacobsson, 2000). Allen and Sriram (2000, pp.172–173) 
suggest four conceptual categories of different types of standards. Although 
the different categories are conceptually distinguishable, it is not uncommon 
that a standard can be categorized as more than one of these different types 
of standards:105 

   The measure or metric standard is a standard, a fixed measure,  
against which comparable quantities can be measured, kilogram for  
mass measurements being a classic example. 

   Process-oriented standards refer to the standardization of des-
criptions and processes of activities, rather than the outcome of these  
activities per se. In discussing standards for what the adopter should  
do, Brunsson and Jacobsson (2000, p.4) note that a number of 
standards regarding work environment focus on plans and pro-
cedures that the adopter of the standard should develop, rather than  
effects thereof. This example also captures the essence of ‘process-
oriented standards’. 

   Performance-based standards, on the other hand, specify the  
requirements of the adopters’ outcome, rather than the process of  
producing such outcome. For example, it can take the form of 
requirements on how products should perform, based on previous 
experiences with similar products.  

   Standards ensuring compatibility among systems concern the inter-
operability between systems that use the same kind of physical entity  

— 
104 Standardizers can, however,  impose pressure  on  those  who do not comply by not issuing or  
withdrawing certificates .   
105 For instance, OECD’s manual for measuring  innovation, with the ambition to harmonize  
methods for collecting  and interpreting data on innovation, could  arguably be held as  an example  
of a ‘metric standard’, a ‘process-oriented standard’, and possibly a ‘standard ensuring  
compatibility’.  
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or data. This type of standard specifies the format, rather than the 
performance or process of production. 

Standards can also be categorized according to the process in which they 
came about. Allen and Sriram (2000, p.173) suggest three such distinct 
categories: ‘de facto standards’, ‘regulatory standards’, and ‘consensus stand-
ards’. De facto standards stem from widespread consensus regarding some-
thing that is applied on a market, often initiated by a market leader e.g., a 
product or protocol. The classical example being the QWERTY keyboard 
layout for typewriters. Regulatory standards are, as the name suggests, 
imposed by regulatory agencies rather than driven by market forces. 
Consensus standards refer to standards developed by domestic and inter-
national bodies (standardizers) for private sector organizations or indi-
viduals. 

Why do organizations and individuals choose to comply with voluntary 
standards? Three different types of dominant arguments have been identified 
(all of which are fairly self-explanatory): ‘for the benefit of the adopters and 
their customers’; ‘improves efficiency’, ‘reference to other adopters’. Henning 
(2000) argues that a strong argument for adopting standards usually stresses 
that they ‘facilitate communication and exchanges of some kind’ (Henning, 
2000, p.124). 

7.2 Data and Methodological Considerations 
Many definitions of innovation stipulate that innovation requires a level of 
newness and a level of commercialization (or at least the intention thereof). 
The commercialization aspect often draws on Schumpeter’s (1934 [1911]) 
distinction between innovations and inventions. Both the newness criterion 
and the commercialization criterion are associated with operationalization 
challenges. For instance, Garcia and Calantone (2002) argue that there is a 
wide variety of approaches in innovation studies with regard to the level of 
newness of innovations. There has been little consensus regarding what type 
of newness is addressed in innovation studies, and from what perspective the 
newness is to be viewed (i.e., new in what way, new to whom). Consequently, 
concepts such as ‘radical innovation’ and ‘incremental innovation’ vary in 
different studies. Nevertheless, the level of innovativeness is commonly 
addressed according to the newness of the innovation (Garcia and Calantone, 
2002), rather than on the level of its commercialization, i.e., the extent to 
which the innovation has penetrated the market.  
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As for the level of commercialization, methodological challenges have 
been discussed far less. The most commonly applied defining threshold with 
regard to an innovation’s level of commercialization is whether the inno-
vation has been introduced to a market. The market introduction is com-
monly applied to identify ‘the when’ of an innovation. Some argue that the 
innovation process ends after market introduction (Van de Ven et al., 2008). 
However, the ‘iterative nature’ (Garcia and Calantone, 2002) of innovations 
suggests that the development of the innovation does not stop after market 
introduction. Often, incremental improvements to the initial innovation are 
continuously introduced (‘product/service development’), and sometimes 
new innovations spin off from the initial innovation as new ventures (Van de 
Ven et al., 2008). Sometimes imitators copy the initial innovation, which, at 
times, has better market success than the initial innovation (Schumpeter, 
1934 [1911]). Sometimes an innovation becomes a standard. All these aspects 
complicate the task of measuring the diffusion and adoption of innovation, 
since it becomes difficult to distinguish where one innovation stops and 
another continues. Consequently, distinguishing separate innovations from 
closely related innovations (innovation clusters in Dahmén’s [1950] ter-
minology) is a challenging task in measuring innovation.  

In this chapter, I approach innovation output by studying the diffusion of 
innovation by means of measuring standardization. The logic behind this is 
that standardization often stems from previous innovations, and that the 
creation of standards is an expression of adopted innovations having pene-
trated the market. In measuring standardization by certifications and accre-
ditations, the commercialization implication is that the certified or accredited 
product/service has been introduced on the market. Furthermore, the com-
mercial application of the innovation/product/service is at a level where 
actors are sufficiently motivated to develop a standard for that innova-
tion/product/service. As argued before, many standards originate from 
innovations (Allen and Sriram, 2000). However, to the extent standards may 
be considered an expression of previous innovation, it does not identify the 
exact innovation(s) behind the standard or the time at which the inno-
vation(s) was introduced to the market. Rather, the product (and service) 
families that emerged as the initial innovation diffused are measured. In that 
sense, innovation output is approached more aggregated and at a later stage 
than the market introduction of specific innovations.  

In the present chapter, two extensive sources of data have been employed 
to study standardization. Data on which security products and services were 
standardized in terms of issued certificates and accreditations have been 
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compiled from the industry catalogues for the period 1992–2012. Longi-
tudinal, quantitative data on which products and services were standardized 
and how many certificates and accreditations were issued for security services 
during 1992–2012 have been collected from the industry catalogue Säker-
hetsguiden (ephemera material; okatalogiserat tryck, OKAT; see discussion 
in Section 3.6.1). 

Furthermore, and as discussed above, by employing a literature-based 
innovation output approach (LBIO approach) to standards, qualitative 
insights have been gained. The LBIO approach was previously employed to 
measure innovation and to gain qualitative data on each innovation. Here, it 
is used to gain qualitative data on standards and standardization (as the 
industry catalogue Säkerhetsguiden provided a more extensive quantitative 
account of standardization in the security sector). Within the LBIO 
approach, trade journals represent the ‘voices’ from the industry (Sjöö, 2014; 
Taalbi, 2014). Similarly, when studying standards, Säkerhetsguiden also 
represents voices from (and about) the security sector. Articles that explicitly 
address standardization were listed together with references and a short 
description of what and how standardization was addressed in the article. 
This provided an overview of the qualitative material, simplifying the task of 
selecting between relevant examples to present and the task of finding the 
relevant articles when returning to the original texts. Taken together, some 
40 articles were identified, excluding articles that merely listed products and 
standards that had been certified or accredited, which were not included 
since Säkerhetsguiden already covered this. This qualitative material, for 
instance, provided insights into what sort of arguments for adopting 
standards were communicated in the trade journals. 

7.3 Standards, Standardizers, and Standardization  
in the Swedish Security Sector  

This section addresses products and services that were standardized, the 
agents involved in standardization in the sector, as well as the incentives for 
operators in the sector to (possibly) choose to comply with standards. 

7.3.1 Standards, Norms, Certificates and Accreditations 
In the empirical materials employed in this chapter, the term ‘standard’ is 
frequently encountered and is generally employed in close connection to the 
terms ‘norm’, ‘certificate’, and ‘accreditation’ (intyg). In Säkerhetsguiden, 
‘certified’ and ‘accredited’ security products and services indicate that the 
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product or service has met the criteria of established ‘standards’ and ‘norms’. 
As can be recalled, standards and norms have been held to be distinct from 
one another, for instance, in that norms, in contrast to standards, are not 
necessarily explicit (Brunsson and Jacobsson, 2000). However, the concepts 
of standards and norms are essentially treated synonymously in the 
employed materials; in the present chapter I apply the same line of reasoning. 

As for security services, firms and individuals operating in the security 
sector were certified and accredited, but not the services per se. Services are 
generally intangible and immaterial in their outcome of production and 
delivery, heterogeneous in nature, and perishable (Gallouj and Savona, 2009). 
However, in innovation literature, standardization of services has also been 
viewed as non-customized services, bulk services (Hipp et al., 2000; Tether et 
al., 2001). In this chapter, however, standardization does not necessarily refer 
to low levels of customization. It refers to conforming to voluntary rules for 
what the adopters should do and/or should have according to the standard-
izer. In that sense, standards were observed for security products and for 
security services in the sense of standards for firms and actors performing 
security services. 

Certificates and accreditations were issued for a variety of security 
products and services (see Table 7.1). Different product and service areas 
were evaluated against different standards (norms). In general terms, the 
requirements behind the different standards (and for receiving a certificate 
or accreditation) were as follows (Skydd & Säkerhet, 2004, nr.2, p.41; Skydd 
& Säkerhet, 2007, nr.1, p.39): For a firm to be certified, the requirements, in 
general terms, related to organization, economy, procedures, experience, and 
competence, procedures for service, maintenance, and repair, secure docu-
mentation, own facilities, and quality systems. Issued certificates are valid for 
5 years, and they are reviewed yearly. For a security product to be certified, 
the requirements related to the product’s function in different environments, 
approved and documented results from an independent test laboratory, and 
manuals in Swedish. 

For certification of security personnel, the requirements related to basic 
“theoretical knowledge”, several years of practical experience of operating 
within the field, participation in relevant courses, and passing a written exam. 
The certificates are valid for 3–5 years, and they are reviewed yearly. For 
accreditation of products, firms, or individuals, the requirements from 
relevant standards had to be met at the time of testing. Follow-up reviews 
were not carried out. This differs from certification, where the production 
process of the product (or the firm/individual) is regularly reviewed. 
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7.3.2 Standardizers 
In a research memo focusing on standardization in the Swedish security 
sector, it has been noted that industry-led consortia have been at work to 
solve problems of interoperability across vendors and between product 
classes within the Swedish security sector since 2008 (Weaver, 2013). In the 
materials used in the present study, a number of organizations were involved 
in the production of standards, both in terms of developing standards, 
testing, and issuing certificates and accreditations. Several organizations have 
been involved in the development of the standards across different product 
and service families (discussed in the next section). Dominating standard-
izers include the Swedish Institute for Standards (SIS), Swedish Fire and 
Security Certification (SBSC), representatives from the insurance sector, 
such as Insurance Sweden (Försäkringsförbundet), and the Swedish Theft 
Prevention Association (SSF). In Säkerhetsguiden, SSF lists the products and 
services (firms and individuals operating in the sector) that had been tested 
against standards (norms) set by the above-mentioned and other stake-
holders.106 Several organizations were involved in the development of the 
same standard. For instance, SIS’s standard for security guard firms was 
developed together by industry associations, unions, and a number of the 
largest firms in the industry (Skydd & Säkerhet, 2010, nr.6, p.62). The 
employer organization Almega, the trade union Svenska Transportarbetare-
förbundet, the industry associations BYA, Bevakningsbranschens Yrkes & 
Arbetsmiljönämnd, and Sweguard, as well as Securitas and Svensk Bevak-
ningstjänst were all involved in the development of this SIS standard for 
security guard firms (Skydd & Säkerhet, 2010, nr.6, p.62). In that sense, 
standardizers have comprised both firms operating commercially in the 
security sector and organizations outside the commercial sphere of the 
security sector. From that point of view, elements from all three categories of 
how standards come to be (‘de facto standards’, ‘regulatory standards’, and 
‘consensus standards’), as suggested by Allen and Sriram (2000), can be 
observed in the empirical material. 

— 
106 Before the Swedish Fire and Security Certification (Svensk Brand- och Säkerhetscertifiering) was 
founded in 1997 (SBSC, n.d.), standards and norms were issued by Insurance Sweden 
(Försäkringsförbundet) and the Swedish Theft Prevention Association (SFF). SBSC is owned by 
the Swedish Theft Prevention Association together with the Swedish Fire Protection Association 
(SBSC, n.d.). 
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7.3.3 Areas of Standardization and Adoption of Standards 
Table 7.1 describes the different product and service families that were listed 
in Säkerhetsguiden. Under these headings, the products and services that 
fulfilled the requirements of the relevant standards are listed on annual basis. 
As mentioned before, there is a lack of source data for the years 1993–1995. 

254 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
 

 

 

7.
 IN

N
O
V
A
TI
O
N
 A
N
D
 S
TA

N
D
A
RD

IZ
A
TI
O
N

25
5 

Ta
bl
e 7

.1
. A

re
as
 o
f s
ta
nd

ar
di
za
tio

n 
in
 th

e S
w
ed
ish

 se
cu
rit
y 
se
ct
or
 1
99
2–

20
12
. 

2012

X X X X X X X X X X X X X X
 

2011

X X X X X X X X X X X X X X
 

2010

X X X X X X X X X X X X X X
 

2009

X X X X X X X X X X X X
 

2008

X X X X X X X X X X X X
 

2007

X X X X X X X X X X X X
 

2006

X X X X X X X X X X X X
 

2005

X X X X X X X X X X X X
 

2004

X X X X X X X X X X X X
 

2003

X X X X X X X X X X X X
 

2002

X X X X X X X X X X X X
 

2001

X X X X X X X X X X X X
 

2000

X X X X X X X X X X X X
 

1999

X X X X X X X X X X X
 

1998

X X X X X X X X X X X
 

1997

X X X X X X X X X X
 

1996

X X X X X X X X X X
 

1995

X X X X X X X X X
 

1994

X X X X X X X X X
 

1993

X X X X X X X X X
 

1992

X X X X X X X X X
 

A
re

as
 o

f s
ta

nd
ar

di
za

tio
n 

S
ec

ur
ity

 p
ro

du
ct

s:

B
ic

yc
le

 lo
ck

s 

D
oo

rs
, g

at
es

, s
e

cu
rit

y 
gr

at
es

  

D
oo

r 
lo

ck
s 

– 
lo

ck
 p

ro
du

ct
s 

W
in

do
w

s 
an

d 
w

in
do

w
 p

ro
te

ct
io

n 

P
a

d
lo

ck
s 

a
n

d
 c

ha
in

s 

V
eh

ic
le

 p
ro

te
ct

io
n

S
a

fe
s

B
ur

gl
ar

 a
la

rm
 m

a
te

ri
al

 

A
nt

ith
ef

t 
m

ar
ki

ng
 

Q
u

a
lit

y 
sy

st
e

m
 

O
th

er
 p

ro
du

ct
s 

S
ec

ur
ity

 s
er

vi
ce

s:

Q
ua

lif
ie

d 
en

gi
ne

er
s 

– 
C

C
T

V
 f

ac
ili

ty
 –

 

in
st

al
la

tio
n

Q
ua

lif
ie

d 
en

gi
ne

er
s 

– 
C

C
T

V
 f

ac
ili

ty
 –

 

pr
od

uc
tio

n

Q
ua

lif
ie

d 
en

gi
ne

er
s 

– 
B

ur
gl

ar
 a

la
rm

 



 

Q
ua

lif
ie

d 
en

gi
ne

er
s 

– 
E

le
ct

ro
m

ag
ne

tic
 lo

ck
s 

 
B

ur
gl

ar
 a

la
rm

 in
st

al
la

tio
n 

fir
m

s 

C
C

T
V

 in
st

al
la

tio
n 

fir
m

s 

 
E

le
ct

ro
n

ic
 lo

ck
 in

st
a

lla
tio

n 
fir

m
s 

 
L

o
ck

sm
ith

s 
(f

irm
s)

 

 
C

er
tif

ie
d 

lo
ck

sm
ith

s 
(i

nd
iv

id
ua

ls
) 

C
er

tif
ie

d 
lo

ck
 te

ch
ni

ci
an

s 
(in

di
vi

du
al

s)
 

C
er

tif
ie

d 
se

cu
rit

y 
m

an
ag

er
s 

(in
di

vi
du

al
s)

 

O
pe

ra
tio

n 
ce

nt
re

s 
(f

irm
s)

 

C
er

tif
ie

d 
se

cu
rit

y 
gu

ar
d 

fir
m

s  

A
ut

ho
riz

ed
 s

ec
ur

ity
 g

ua
rd

 fi
rm

s 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

 
X

 
X

 
X

 
X

 
X

 

X
 

X
 

X
 

X
 

X
 

X
 

 
X

 
X

 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

 
X

 
X

 
X

 
X

 
X

 
X

 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

X
 

 N
ot
e: 
19
93
–1

99
5,
 m

iss
in
g 
da
ta
. S
ou

rc
e: 
Sä
ke
rh
et
sg
ui
de
n 
19
92
, 1
99
6–

20
12
. 

IN
N
O
V
A
TI

V
E 
SE

C
U
RI

TY
 B
U
SI
N
ES

S 

25
6



 

 

 
 
 
 
 
 

 

 

 

 

 

7. INNOVATION AND STANDARDIZATION 

Over time, the areas represented in the catalogue changed somewhat, as indi-
cated in Table 7.1 – particularly with regard to security services. The different 
areas of standardization with regard to security products remained fairly 
constant, since particular standards within the different areas did change at 
times, including new standards replacing old ones (further discussed in the 
section on ‘new standards’). However, security services also saw a number of 
changes regarding areas of standardization: new areas of standardization 
emerged during the investigated period. For a few areas of security services, 
some certificates and accreditations ceased to be listed; these areas related to 
authorization of security guard firms, and individuals and firms specializing 
in electromagnetic locks. The latter probably reflects that electromagnetic 
lock technology had been adopted by locksmiths in general and integrated in 
their business areas. As for authorization of security guard firms, this 
probably represents an editorial choice rather than a real change; we know 
from other sources that the requirement of authorization was (and is) still 
statutory (see Chapters 2, 4, and 5). However, in accordance with Brunsson 
and Jacobsson’s (2000) definition of standardization that differentiates legal 
restrictions from the voluntary restrictions that standards impose, the legal 
restriction of authorization that became mandatory in 1974 can hardly be 
considered a standard, as adoption is not voluntary. 

In contrast, ‘certified security guard firms’, one of the emergent areas of 
standardization shown in Table 7.1, was voluntary. This standard started to 
emerge in the industry catalogues in 2007, and builds on the Swedish Fire 
and Security Certification’s norm, which is an industry-specific reworking of 
SIS’ standard for quality management system (ISO 9001). The standard 
focuses on quality management aspects such as organization, personnel, 
competence development, quality-assurance procedures, and working en-
vironment, and other process-oriented aspects of how the security guard 
firms operate (Säkerhetsguiden, 2007–2012). Another trend is that most new 
areas of standardization with regard to security services concern certification 
and accreditation of individual actors performing security services (rather 
than firms). Qualified and certified engineers, technicians, and managers 
within various fields of security services are increasingly emphasized in the 
industry catalogues. During 1992–2012, the number of products with a valid 
certificate or accreditation, in any given year, totalled approximately 1,700 
(Säkerhetsguiden, 1992, 1996–2012). As for services, between 300 and 500 
firms held a current certificate or accreditation in any given year (300 in the 
beginning of the researched period and 500 toward the end) (Säkerhets-
guiden, 1992, 1996–2012).  
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Figure 7.1 Number of certified and accredited security services in the Swedish 
security sector 1992–2012. 
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dashed lines. Source: Säkerhetsguiden (1992, 1996–2012).  

Figure 7.1 describes valid certificates and accreditations for security services. 
Both firms and individuals with a valid certificate or accreditation are 
included. In total, 12,724 observations were made of certificates and  
accreditations held by firms and individuals. However, this does not mean 
12,724 unique certificates and accreditations. 12,724 observations of valid 
certificates were made when conducting an annual count of active certi-
ficates. Some certificates had been valid for up to five years, meaning that the 
same certificate was observed 1–5 times. However, certificates or accredi-
tations within the same type of security service (as listed above, e.g., ‘burglar 
alarm installation firms’, or ‘CCTV installation firms’) that were held by 
different subsidiaries or divisions of the same firm, were counted as one 
certificate/accreditation. 

The increase in number of valid certificates and accreditations over time 
is largely due to certification and accreditation of individuals. Qualified 
engineers for e.g., burglar alarms, CCTV installation, and CCTV production, 
became more common in the industry catalogues. Whether or not this 
reflects any ‘true’ increase is difficult to validate from the empirical materials. 
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However, at the very least, certificates and accreditations issued for indi-
viduals have become more visible in the journals and catalogues. In this 
sense, Figure 7.1 provides a simple account of the standardization of security 
services in the Swedish security sector, 1992–2012. Worth noting is that 
standardization is not addressed in the same sense as in the literature on 
innovation in services, since standardization refers to services with no 
customization (Hipp et al., 2000; Tether et al., 2001). To the extent that Figure 
7.1 indicates high – or at least increasing – levels of standardization of 
services in the security sector, this does not necessarily imply low and 
decreasing levels of customization of security services.  

Figure 7.2 Number of valid certificates and accreditations issued on firm level in 
relation to total count for security services, 1992–2012. 

Note: Values for 1993–1995 were (linearly) interpolated, indicated in grey with 
dashed lines. Source: Säkerhetsguiden (1992, 1996–2012).  

In figures 7.2 and 7.3, the number of valid certificates and accreditations are 
addressed in more detail. Did standardization of some types of security 
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INNOVATIVE SECURITY BUSINESS 

services increase more than others? Certificates and accreditations on firm 
level are addressed in Figure 7.2, whereas certificates and accreditations 
issued for individuals are addressed in Figure 7.3. In both figures, the total 
number of certificates and accreditations are shown on the left vertical axis 
(‘Total counts’). On the right vertical axis, the number of certificates and 
accreditations within the different categories are reported. 

As noted, an overall increasing trend can be discerned for the number of 
valid certificates and accreditations on a yearly basis. As shown in Figure 7.2, 
this appears to be the case for both certificates and for accreditations issued 
on the firm level. The lowest total count of certificates and accreditations 
issued at the firm level was 243 (in 1992) and the highest number was noted 
in 2012 with 597 valid (active) certificates and accreditations. In Figure 7.2, 
at least three overall trends can be observed: i) Some categories held certi-
ficates and accreditations in every observed year, and the number of 
certificates and accreditations per year was relatively stable throughout the 
period; ii) Another category was observed to generally, and substantially, 
increase; iii) Other new categories emerged towards the end of the period. In 
these categories of security services, the number of certificates and accre-
ditations continued to increase on a yearly basis. 

The categories ‘locksmiths’ and ‘operational centers’ are security service 
fields in which standardization in terms of certificates and accreditations 
were prevalent throughout the period. The category ‘locksmiths’ was 
generally the most common category. In relative terms, locksmiths held a 
relatively large share of the total count in 1992: 171 out of 243. In 2012, the 
number of certificates and accreditations within the category had increased 
to 193, which was the highest count within the category during the researched 
period, but also the lowest relative share in relation to the total number of 
certificates and accreditations issued for firms (597). The category ‘opera-
tional centers’ remained fairly constant. Regarding the second trend, ii) the 
category ‘burglar alarm installation firms’ increased most substantially. 
Burglar alarm –installation firms constituted approximately 16 percent of the 
total count of valid certifications and accreditations in 1992. In 2012, the 
corresponding share was 42 percent. Finally, (iii) some new certificates and 
accreditations emerged during the researched period: ‘certified security 
guard firms’, and ‘CCTV installation firms’. Certified security guard firms 
were first observed in 2007. Certified CCTV installation firms first emerged 
in 2010, representing seven percent of the total for all security services, and 
15 percent of the total for certificates and accreditations issued in 2012, the 
year with the highest number of observations. In summary, the trend of 
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certificates and accreditation in the source material on firm level was mostly 
due to the development of ii) and iii): increasing numbers of certificates and 
accreditations issued for burglar alarm installation firms, certified security 
guard firms, and CCTV installation firms. 

Figure 7.3 Number of valid certificates and accreditations issued for individuals in 
relation to total count for security services, 1992–2012 

Notes: Values for 1993–1995 were (linearly) interpolated, indicated in grey with 
dashed lines. The number of issued certificates within the category ‘certified security 
managers’ (individuals) was too small to show in the figure: three certificates were 
recorded in 2011 and three in 2012. Source: Säkerhetsguiden (1992, 1996–2012).  

Figure 7.3 describes the number of certificates and accreditations issued on 
the individual level within different categories of security services, and also 
describes the total count of certificates and accreditations of security services. 
Certificates and accreditations issued on the individual level started to 
emerge in 2000, when 44 certificates and accreditations were issued. As 
mentioned, these certificates and accreditations represent the lion’s share of 
the overall trend of increasing standardization of security services in terms of 
total number of issued certificates and accreditations. As with certification 
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INNOVATIVE SECURITY BUSINESS 

and accreditation issued on the firm level (Figure 7.2), the security service 
category with the most pronounced increase in number of issued certificates 
and accreditations involved burglar alarm installation. In relative terms, it 
corresponds to 80 percent of all valid certificates and accreditations issued 
for individuals, and 45 percent of the total number of certificates and 
accreditations issued for security services in 2011. 

The category ‘qualified engineers – CCTV’, also reflects the development 
of issued certificates and accreditations for CCTV installation firms (c.f. 
Figure 7.2). The first issued certificates and accreditations for CCTV installa-
tion firms were observed in 2010 in the source material. Certificates and 
accreditations of qualified CCTV engineers were first observed in 2009. Thus, 
standardization within this field appears to have increased on a yearly basis 
in terms of valid certificates and accreditations both for firms and indi-
viduals. 

However, unlike standardization of locksmith firms, where certificates 
and accreditations were common throughout the observation period, 
certificates issued for locksmiths on an individual level appear in the source 
material for the first time in 2007. Around this time, certificates and accre-
ditations issued for security services – both on firm and individual level – 
started to emerge in a number of categories of security services for the first 
time. From 2007, new fields of standardized security services started to 
emerge: certified security guard firms, CCTV installation firms, qualified 
engineers within CCTV, certified security managers, and certified lock-
smiths.107 

The picture of standardization that has unfolded here in terms of certi-
fication and accreditations for security services indicates increased levels of 
standardization in general during the observation period. The rate of 
adoption of standards appears to have increased overall, and, since 2007, in 
an increasing number of different security services. In life-cycle theory, 
standardization is often assumed to increase as industries matures. The 
results on standardization presented here seem to lend some support to this 
notion. Certificates and accreditations increased substantially from 1999 and 
then throughout the researched period. Moreover, standardization in a 
number of new fields emerged from 2007 onward.  

— 
107 Certified security managers appear for the first time in the material in 2011, when three 
individuals had been certified as security mangers. In the following year, 2012, there were also 
three certified security managers.  
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7. INNOVATION AND STANDARDIZATION 

But why do firms and individuals choose to adopt and comply with 
standards? A different type of empirical material would have to be employed 
to get direct insights into the matter. However, one approach has been to 
study promotional material from standardizers (Henning, 2000). Following 
in this section are arguments for certification and accreditation put forward 
in trade journals, which are presented to provide an empirical account of 
common reasoning on the matter from voices within the industry (mainly 
addressed to the industry).108 

Quality assurance in terms of certification was described as “the sales 
instrument of the 1990s” (Skydd & Säkerhet, 1993, nr.4, p.18). Another 
argument regarding the benefits of certification, presented in trade journals, 
was that certification provides a simple way to communicate and assess 
whether a security product or service upholds a certain level of quality. The 
alternative would be that the customers themselves make that quality assess-
ment, which is time consuming and not always possible, or, alternatively, to 
trust the security seller’s self-assessment of the quality of their products or 
services. Given that the core business within the security sector is to provide 
customers with security and the sense of security, the legitimacy of firms and 
personnel selling security services and products is arguably especially 
essential. 

Yet, it was not only consumers that required a certain level of quality from 
the security products and services. Insurance firms required customers to use 
security products and services of ‘high quality’. Certificates and accredita-
tions, following established standards (norms) issued from a ‘third party’, are 
described as an effective method (Skydd & Säkerhet, 1996, nr.5, p.12; Skydd 
& Säkerhet, 1993, nr.4, p.18). Both customers’ requirements on security 
products and services and the requirements placed by insurance firms on 
their customers could in this sense be made explicit. Another line of 
argument in the sources stresses how standardization of security products 
and services was diffusing and developing in other countries. The advantages 
of adopting standards in these contexts were presented as arguments for 
adopting or developing similar standards within the Swedish security sector 
(and in Europe in general) (Skydd & Säkerhet, 1996, nr.5, pp. 11–12; 28; 
Skydd & Säkerhet, 1995, nr.1, p.10). 

The arguments for complying with standards in the security sector are 
arguably in line with the categories of arguments that Henning (2000) 
observes: ‘for the benefit of the adopters and their customers’, ‘improves 

— 
108 Reasons behind the patterns of standardizations are also furthered discussed in Section 7.4. 
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efficiency’, and ‘reference to other adopters’. These three categories cor-
respond to a large proportion of the arguments presented in the trade 
journals for adopting standards for security products and services. Henning 
(2000) also argues that arguments for adopting standards commonly stress 
that it facilitates communication and exchanges. The notion that standards 
facilitate communication between producers and consumers of security 
products and services, and also between customers and insurance firms, is 
often highlighted. 

7.3.4 New Standards and Pioneering Adopters 
In Skydd & Säkerhet, newly certified and accredited products, firms, and 
individuals were frequently presented and listed. However, some certified 
and accredited products and services were given more attention; some 
articles were devoted to a particular standard, certificate, or adopter of a 
standard (rather than listing products, firms and/or individuals that had 
received a certificate or an accreditation). Articles focusing on specific 
certificates and accreditations of products and services were generally 
devoted to certificates and accreditations that had some sort of news value. 
This news value typically took the form of either new areas of standard-
ization, or adopters being the first within the sector to comply with a 
standard. 

In this section, examples from these two categories of emphasized 
standards are drawn from the empirical material. The examples were selected 
on the basis of explicitly addressing standards, norms, certificates and/or 
accreditation. Some sort of notion of newness was also required, in the sense 
that the example had to be presented in the trade journals as something of 
higher news value (in contrast to, e.g., lists of new adopters of an already 
established standard). As in Chapter 5, products and services regarding IT 
security (without any explicit link to other security services and/or products) 
were excluded since this technology arguably has become somewhat of 
‘General Purpose Technology’, and is hardly unique to the security sector). 
Furthermore, the cases were chosen to cover the variety of standards 
discussed above (products, firms, and individuals).  

New standards 
Among the new standards for security products that emerged in the empirical 
material were completely new standards (norms) for products, as well as 
standards that replaced older standards. For instance, a new standard for 
padlocks, was introduced in 1996 (Skydd & Säkerhet, 1996, nr.9; p.36). This 
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standard replaced previous type approvals (typgodkännanden) of padlocks. 
Padlocks that were certified according to the new standard met requirements 
from Insurance Sweden (Sveriges Försäkringsförbund). An example from the 
empirical material regarding a new standard for a product that had not 
previously been standardized was presented as the world’s first classification 
for fire-safe reception doors (Skydd & Säkerhet, 2001, nr.8, p.39). Prior to the 
introduced standard, architects, fire authorities, subcontractors and others 
allegedly experienced considerable problems due to a lack of a standard in 
the market. The new ‘unique’ standard made communication between pro-
ducers of fire-safe reception doors, the construction sector, and fire authori-
ties more reliable.  

As for new standards for security services, standards regarding which 
security guard services contain security procedures to follow, and certificates 
and accreditations of firms and individuals. Another example is expressed in 
terms of the introduction of a new standard for hotel security. This new 
security system and ‘global standard’ for hotels was developed through a 
collaboration between Pinkerton (acquired by Securitas in 1999) and Swedish 
Safehotels Alliance. The security standard concerns 240 security aspects 
ranging from fire safety, burglary prevention, prevention of violence, espion-
age, etcetera, to medical care. Hotels that meet the security requirements 
stipulated by this ‘global standard’ can receive a certificate from Safehotels 
(Skydd & Säkerhet, 2003, nr.9, p.30; Skydd & Säkerhet, 2009, nr.5 pp. 16–17). 

Additionally, a standard that emerged during the period of observation 
was the standard for security guard services (Skydd & Säkerhet, 2010, nr.6 p. 
62). This standard specifies different security guard services and tasks, for 
instance, the security guards’ competence and training for specific security 
services. The standard, allegedly, simplifies the communication and contract-
ing between customers of security guard services and security guard firms. 
The organization behind this standard was the Swedish Institute for 
Standards (SIS). However, Almega, Svenska Transportarbetareförbundet, 
BYA, Bevakningsbranschens Yrkes- & Arbetsmiljönämnd, Sweguard, Securi-
tas and Svensk Bevakningstjänst were all involved in the development of this 
SIS standard for security guard firms (Skydd & Säkerhet, 2010, no.6, p.62).109 
Yet another example of a new standard presented in the sources is Sweden 
Standards Institute’s standard relating to guidelines for handling customer 
— 
109 This standard is not to be confused with the certification of security guard firms discussed above 
(where certification of security guard firms was based on the Swedish Fire and Security 
Certification’s industry-specific reworking of SIS’ standard for quality management systems, ISO 
9001). 
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complaints (ISO 10 002), presented as ‘probably the world’s first standard of 
this kind’ (Skydd & Säkerhet, 2004, nr.9, p.41). As for standardization of 
security services on the level of individual operators, one of the most 
articulated new standards in the trade journals concerned certification of 
security managers. The certification is described as an attempt to create the 
professional title of ‘security manager’ (Skydd & Säkerhet, 2010, nr.8, pp.10– 
14). The introduced standard allegedly showed that the certified security 
manager has the knowledge that ‘the industry’ requires a security manager to 
have. 

In the analyzed trade journals, standardization in the security sector was also 
expressed in articles reporting on security firms that were the first adopters 
(in the sector) of particular standards. Three examples of such ‘pioneering 
firms’ within the Swedish security sector, with regard to adopting standards, 
are ASSA’s adoption of an international and industry-overlapping standard 
for quality management systems; the adoption of an international standard, 
specialized on security, by G4S, and finally, Svensk Bevakningstjänst’s 
adoption of SBSC’s national and industry-specific standard for the work 
environment. ASSA, at that time owned by Securitas, was reported to be one 
of the first adopters of SIS’ standard for quality management systems, ISO 
9000 series (Skydd & Säkerhet, 1993, nr.4, p.18).110 

G4S was reported to be the first Swedish security firm to offer its em-
ployees training and certification in accordance with the specialized certifi-
cation Physical Security Professional issued by the organization ASIS Inter-
national. ASIS International’s certification program was the first to be in line 
with U.S. Department of Homeland Security’s so-called Safety Act (Skydd & 
Säkerhet, 2010, nr.3, p.26). Svensk Bevakningstjänst was reported to be the 
first security guard firm to receive a certificate for their work environment, 
in accordance with SBSC’s norms for management of the work environment 
(Skydd & Säkerhet, 2011, nr.7, pp.28–29). Generally, in the trade journal used 
in this investigation, articles on small security guard firms and small security 
firms in general were not uncommon. However, with regard to standard-
ization, and in particular being first in adopting standards, the pioneering 
firms were typically large.  

— 
110 Assa was acquired by Securitas in 1988 and was merged with Abloy (acquired by Securitas in 
1994). Assa was later distributed to Securitas’ shareholders (Securitas, n.d.; Assa Abloy, n.d.). 
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7.4 Standards and Innovation in the  
Swedish Security Sector 

In Chapters 5 and 6, innovations that emerged in the security guard industry 
and the security sector were approached with different measurements. In 
studying innovations that were introduced on the market (or about to be 
introduced) during this period, the vast majority of the innovations were 
found to be of incremental character. In this section, the empirical and 
theoretical ‘grey area’ between innovation and imitation (Lööf, 2012) is 
addressed by analysing standardization in the Swedish security sector 1992 
to 2012 in relation to innovation. 

7.4.1 Standards and Diffusion of Innovation: A Continuum  
of Innovation in the Security Sector  

The perhaps most common view of standardization in literature on inno-
vation output is that standardization is a phenomenon that typically emerges 
in maturing industries, and that it often stems from previous innovations. 
Standards are typically held to be closely related to dominant design(s) and 
technological trajectories, which largely determine the trajectory of sub-
sequent (typically incremental) innovations (Peltoniemi, 2011). Standard-
ization plays an important role in the diffusion of innovation as accumulated 
technological experiences are codified, which form a baseline from which 
technology emerges (Allen and Sriram, 2000). 

In this chapter, it has been possible to distinguish products and services 
for which standards have emerged regarding, in the terminology of e.g. Allen 
and Sriram (2000), ‘performance-based standards’, and ‘process-oriented 
standards’. All of which form a baseline against which new products and 
services are evaluated. In that sense, standardization may affect the path of 
how innovations, products, and services develop, by influencing both the 
supply and the demand side. By imposing rules and guidelines regarding the 
above-discussed aspects of security products and services that any adopter of 
the standard needs to comply with, the path of innovative opportunities is 
made explicit for those who wish to compete with established, standardized 
security products and services. Standardization may, in that sense, affect how 
suppliers/producers of security products and services innovate. It may also 
affect what customers in the market can (and according to the standardizers 
‘should’) expect from suppliers of security products and services. In that 
sense, standardization in the Swedish security sector may be viewed as 
‘propagating institutions’ that affect innovation diffusion (Attewell, 1992; 
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Fichman, 2000). But, as many standards stem from previous innovations 
(Christensen et al., 1998; Peltoniemi, 2011), standardization in terms of 
certified and accredited security products and services may arguably also be 
viewed as an expression of the diffusion of previous innovations. If a standard 
for a certain type of security product or service has been established, then, 
arguably, the innovation that at one point in time gave rise to that particular 
line of product or service may be considered well-integrated and diffused on 
the market. 

In Chapter 5, innovation was explored along ‘technological trajectories’. 
It was more common that innovations developed and/or adopted in the 
security guard industry and/or the security sector fitted into at least one of 
the technological trajectory categories of derived from areas of standard-
ization. It is also notable that several of the areas of standardization (Table 
7.1) involved innovations established well before the 1990s (e.g., CCTV, 
burglar alarms, and authorization of security guard firms). Nevertheless, 
predominantly incremental innovations continued to emerge along the estab-
lished technological trajectories, along the trajectories of previous inno-
vations and standards. The two main trajectories (after the most common 
trajectory ‘other’) were ‘alarms and alarms devices’ and ‘surveillance cameras, 
camera systems and compatible technology’. In this chapter, we have seen 
that the categories ‘burglar alarm installation firms’ and ‘qualified engineers 
– burglar alarm’ also grew most of all categories of security services. It has 
also been observed that standardization started to emerge in a number of 
fields of security services for which no prior certificates or accreditations had 
been observed in the source material. Two of these fields of emerging 
standardization revolved around CCTV: CCTV installation firms and 
qualified engineers within CCTV. 

Given the peculiarities with services, the standardization of services is 
often held to be difficult at best. In present empirical material, standard-
ization of services is approached primarily by certification and accreditation, 
rather than the services per se. This kind of standardization was the form of 
standardization in which the greatest changes could be observed. New areas 
thus emerged; furthermore, the total number of observed certificates and 
accreditations for security services increased substantially, primarily because 
of an increasing number of certificates and accreditation issued for indi-
viduals. Moreover, a standard specifying different kinds of security guard 
services and tasks could be recorded in the materials.  

In the literature on innovation in services, standards have been stressed as 
an important aspect that helps service firms to play a more active role in the 
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development of innovations. Standards help service firms (in ‘user indus-
tries’) to make explicit specifications from ‘producers’. In particular, scale/ 
network-intensive service firms (Soete and Miozzo, 1989) and firms in the 
middle phase of Barras’ (1990) reversed life cycle, focusing on ‘improved 
quality’, increase their bargaining power in relation to suppliers. In this 
chapter, it is hardly possible to distinguish such shifts in bargaining power, 
or indeed to unequivocally categorize the security sector as either a ‘supplier 
industry’ or ‘user industry’. Rather, several organizations (of different kinds), 
both from within and outside the industry, were typically involved in the 
creation of standards. In that sense, the taxonomic view on innovation across 
service industries and how standards relate to innovation is too simplistic for 
our understanding of the interrelationship between standardization and 
innovation in the context of the Swedish security sector. 

Nevertheless, the empirical material employed in this chapter offers some 
insights into arguments addressing actors in the security sector regarding 
why they may benefit from adopting standards. The principal arguments put 
forward in trade journals for adopting standards in the security sector are to 
increase legitimacy and quality among security firms, products, and services. 
This is largely in line with how one of the most frequent innovators in the 
Swedish security sector in 1992 to 2012 (Securitas) describes their innovation 
activities and output, as well as the general patterns of innovation in the 
industry. In terms of how standardization has been approached in literature 
on innovation in services (Hipp et al., 2000; Tether et al., 2001), the develop-
ment has shifted from ‘standardized’ services (non-customized) to less 
standardized services (‘partially customized services’ and/or ‘completely one-
off customized services’). Based on these statements from Securitas, one 
might expect that standardization of security services would have decreased 
from 1992 to 2012. The opposite has been observed in this chapter: the 
number of issued certificates and accreditations appears to have increased. 
This does not necessarily contradict the alleged increase in customization of 
security services. Rather, it emphasizes that ‘standardization’ of services 
yields rather different results when defining standardization as in this chapter 
and in the literature focusing on the organizational phenomenon standard-
ization (e.g., Brunsson and Jacobsson, 2000). 

The development of the competitive environment in the security sector 
has also facilitated changes in standards, norms, and laws (Securitas, 2006, 
p.19). Such changes were held to be  different in different countries, but 
essentially revolve around topics such as authorization to conduct security 
guard services, exercising due diligence as a security guard, and placing 
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demands on security-guards’ education and training. Standards, norms, and 
laws addressing these issues are, according to Securitas (ibid.), closely linked 
to the quality of security services and the ‘professionalism’ in the trade. In 
Chapter 5, similar arguments were presented when reviewing why and how 
actors, primarily from within the industry, sought to increase the legitimacy 
of the industry by introducing (first voluntary, then mandatory) require-
ments of authorization of security guard firms. Thus, a ‘symbiosis’ between 
innovation and standardization seems to play an important role in the 
diffusion of innovation in the Swedish security sector. Innovation has given 
rise to standards, and standards seem to affect the direction of innovation by 
stipulating what results and processes should be expected from security 
products, firms, and personnel. 

7.4.2 Innovation Through Standardization in the Security Sector 
This section focuses on how standardization as an organizational and 
marketing method can in itself be perceived as an innovation within the 
Swedish security sector. Conceptually, both standardization and innovation 
require adopters, but in contrast to standardization, innovation also requires 
a level of newness. In innovation studies, standardization has often come to 
represent the ‘steady state’. How, then, shall we understand new standards? 
We have seen earlier in this chapter that new standards were introduced. 
Employing the LBIO approach to standards, insights into how standards are 
marketed within the industry were gained: the main advantages of complying 
with standards were often marketed towards potential adopters of the 
standards. Articles on standards in the trade journals typically focused either 
on new standards or pioneering adopters of standards; examples of new 
standards range from new standards for very old products areas (e.g., 
padlocks) to completely new standards for products and services in the 
Swedish security sector (e.g., certification of security managers). 

Among the most commonly articulated benefits of adopting standards, as 
expressed in the trade journals, was that it is an effective way to show that the 
security product or service in question upholds a certain level of quality. In 
having a third party assess the quality, the standardization of security 
products and services strengthens the legitimacy of security products, 
security firms and their personnel. Standardization is in that sense a method 
for stakeholders to increase both the legitimacy of the sector as a whole and 
a method for individual adopters to increase their legitimacy. Furthermore, 
standardization was also described as an important marketing tool and sales 
instrument (Skydd & Säkerhet, 1993, nr.4, p.18). 
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According to OECD (2005), marketing innovation entails “the implemen-
tation of a new marketing method involving significant changes in product 
design or packaging, product placement, product promotion or pricing” 
(OECD, 2005, p.49). In this definition, ‘product’ refers to both products and 
services (OECD, 2005). Thus, having a security product or service certified 
or accredited can be perceived as a marketing method. Having a third party 
certify or accredit the security product or service is a potentially powerful 
method for reinforcing, communicating, and promoting the brand of 
security products and services. Therefore, new standards (i.e., new to the 
Swedish security sector) emerged both for products/services that had 
previously been standardized and for completely new products/services.111 
Consequently, standardization in itself can be perceived as a marketing 
innovation. 

As for viewing standardization as organizational innovation, some 
standards have been described as innovations in previous studies. For 
instance, the quality-management standard ISO 9000 has been described as 
an important administrative innovation (Kale and Arditi, 2006). An 
organizational innovation, according to OECD (2005, p.51), entails the 
implementation of a new or significantly improved organizational method 
with regard to the firm’s business practices, workplace organization, or 
external relations. In the case of the Swedish security sector, an industry 
specific application based on ISO 9001 was encountered in the empirical 
material. Another standard that was presented as ‘new’ was the Swedish 
Institute for Standard’s standard on guidelines for handling of customer 
complaints (ISO 10 002), presented as ‘probably the world’s first standard of 
this kind’ (Skydd & Säkerhet, 2004, nr.9, p.41). These examples, I argue, can 
be perceived as organizational innovations in line with OECD’s (2005) 
definition. Furthermore, on a more aggregated level, the standardization of 
security products and services could be viewed as functioning as an entry 
barrier. The establishment of standards for security products serves a similar 
function to the requirement for authorization of security guard firms as an 
entry barrier and how it may be perceived as an organizational innovation 
(see Chapter 5). 

— 
111 Furthermore, OECD (2005, 2018) addresses newness primarily on firm level. If the firm level 
of newness was to be employed on standardization as well, the ‘marketing method’ of having a 
security product or service may be new (and thus an innovation) on a firm level if the firm in 
question had not employed that method previously.  

271 



Figure 7.4 Number of LBIO innovations, trademarks and certificates in  the Swedish 
security sector 1992–2012. 
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INNOVATIVE SECURITY BUSINESS 

7.4.3 Standardization as a Sector Specific Indicator of Innovation 
in the Swedish Security Sector 

In Chapters 5 and 6, the overwhelming majority of the identified innovations, 
for which the level of newness could be assessed, was found to be of incre-
mental character. From a life-cycle perspective (Utterback and Abernathy, 
1975; Utterback, 1994), we then might expect that standardization was rather 
pronounced in the sector. In the present section, the ‘quantity’ of standard-
ization is discussed in relation to innovation output. In particular, the 
measurement of the number of certificates an accreditations of security 
services is discussed and interpreted from different perspectives in relation 
to innovation output. 

In Figure 7.4, innovation output (c.f. chapters 5 and 6) in the Swedish security 
sector (broadly defined) is shown together with the measurement of stand-
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7. INNOVATION AND STANDARDIZATION 

ardization of security services. LBIO innovations refer to actual innovations 
introduced in the Swedish security sector. Trademarks have been suggested 
to capture innovation shortly before they are introduced to the market (see 
e.g. Hipp and Grupp, 2005). However, it is not a direct measure (Blind, 2019). 
Furthermore, one limitation in employing trademark data as an indicator of 
innovation is that there has been a distinct global trend of increasing num-
bers of trademark registrations and applications during the last decades 
(Lyalkov et al., 2021; WIPO, 2019). Employing trademark patterns as an 
indicator of innovation output may thus be difficult to interpret in relation 
to this general trend. It has been argued in this chapter that standards may be 
an expression of diffusion of previous innovations and, in some cases, as 
marketing and organizational innovations per se. 

Figure 7.4 shows that the highest frequencies of LBIO innovations 
appeared in the beginning of the observation period. However, innovation 
output measured by number of trademarks and the diffusion of innovations 
in terms of number of certificates and accreditations within security services 
appears to be more pronounced towards the end of the period. What does 
this tell us about innovation output and standardization in the security 
sector? 

Firstly, and as previously discussed, standardization as measured in this 
chapter does not indicate the extent to which services are non-customized. 
Nor does the increasing number of certificates and accreditations within 
security services necessarily contradict reported trends of increasing demand 
(and supply) for customized security services (Securitas, 2006). However, if 
standardization is to be conceptualized as the non-customization of services, 
reports on increased customization of security services would in fact indicate 
a trend of decreasing levels of standardization in the security sector, 1992– 
2012. This would be in stark contrast to the trend of standardization of 
security services indicated in Figure 7.4, where standardization is defined in 
accordance with literature focusing on standardization (Brunsson and 
Jacobsson, 2000) and in studies on the relationship between standardization 
and innovation output in general (Allen and Sriram, 2000). In this study, 
standardization among security services is primarily approached as certi-
ficates and accreditations of firms and individuals performing security 
services. There is no (conceptual) conflict between the two security service 
trends ‘increased standardization’ and ‘increased customization’. 

In this chapter, the explored measurement of standardization (number of 
certificates and accreditations) is not a direct measurement of innovation 
output as in the LBIO approach, but rather an indicator of innovation output 
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INNOVATIVE SECURITY BUSINESS 

(primarily) targeting adoptions of innovations well after their market intro-
duction. Nevertheless, as an indicator of innovation output in the Swedish 
security sector during 1992–2012, which addresses innovations well after 
their market introduction, the overall trend captured by the number of 
certificates and accreditations is relatively similar to that of the indicator 
‘number of registered trademarks’, which addresses innovation at an early 
stage. Exactly why that is, and how and why certification/accreditation and 
trademarks relate to one another, is beyond the scope of what this study has 
managed to illuminate. Nevertheless, the empirical observation that certifi-
cation/accreditation and trademarks seem to correlate (whereas no such 
support was found for the relationship between standards and innovations 
identified by LBIO) is something that would be interesting to address in 
future research on indicators of innovation output in service industries.  

The number of certificates and accreditations reflect that standards exist 
in the sector and that there is a tendency among firms and individuals 
operating in the sector to comply with the standards, a tendency that appears 
to increase with regard to security services. Firms and individuals in the 
security sector have, in absolute numbers, more frequently adopted already 
existing ideas regarding security services in the form of standards – that is, 
they chose to comply with standards for what security services should 
comprise, what qualifications and training are needed, and in terms of 
processes for conducting security services. 

There are a number of possible explanations as to why the standardization 
of security services increased during the studied period. Firstly, the total 
number of firms in the security guard industry and the security sector 
generally increased over time. It is highly possible that this is the case also for 
the security sector more broadly defined, and that the increased number of 
certificates and accreditations among security firms and personnel is an 
expression of this. Secondly, the trend of increased standardization of 
security services may be linked to the wide diffusion of ICT (e.g., Lööf, 2012). 
Both firms and individuals increasingly complied with standards within areas 
such as CCTV and burglar alarms. Several examples of innovations within 
these fields stem from the adoption of ICT. As the adoption of ICT in the 
Swedish security sector has advanced, the standardization of security 
products and services has increased. Thirdly, another plausible explanation 
is the national or even global trend of increasing levels of standardization 
(Blind, 2019; Swedish Government Office, 2021). A trend of increased 
demand for security services in response to the efforts of firms and 
institutions to avoid ‘liability exposure’ has previously been noted (Button, 
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2007; Blackstone and Hakim, 2010; see Chapter 1): that is, if the security 
increases in one firm in an industry, other firms tend to follow in order to 
avoid being viewed as a liability in the eyes of the public, stakeholders and 
customers.  

Standardization of security products and services arguably make com-
munication regarding the quality of security products and services simpler. 
In a similar vein, the observed pattern of overall increased levels of registered 
trademarks may be an expression of a global trend of increased numbers of 
registered trademarks (Hipp and Grupp, 2005; Lyalkov et al., 2021; WIPO, 
2019), rather than an expression of an industry- or sector-specific trend. 
However, it has been noted (in a Lusax research memo) that industry-led 
consortia have worked to solve problems of interoperability across vendors 
and between product classes within the Swedish security sector since 2008 
(Weaver, 2013). Moreover, set in relation to the context of the development 
of Swedish security guard industry during the same period, the increased 
levels of standardization and registered trademarks coincide with periods of 
higher industry dynamics in terms of firm entry and exit, as well as with a 
‘contracting period’ in terms of numbers of firms (see Chapter 4 and 6). From 
a mainstream perspective on standardization within innovation literature, it 
is tempting to argue that the increased level of standardization is an 
expression of the maturing of an industry. However, in the present study, 
such an interpretation would be premature at best.  

Nevertheless, the increased number of certificates and accreditations in 
total and the increased number of areas of security products and services 
where certificates and accreditations are issued, as observed in this chapter, 
could be interpreted as the establishment of several dominant designs, 
typically associated with a mature stage in an industry’s life cycle, with 
incremental and process-oriented innovations and a generally lower level of 
innovation output (Utterback and Abernathy, 1975; Utterback, 1994). Garcia 
and Calantone (2002) show that ‘innovativeness’ typically is assessed on the 
basis of the degree of newness among innovations. Building on that premise, 
adopting standards may in a strict and simplified sense be perceived as the 
opposite of being innovative. In that sense, could the measurement of 
number of certifications and accreditations be viewed as a sort of counter-
measurement of innovation – an indicator of low innovativeness where 
imitation rather than innovation is dominant? Such a perspective on the 
interrelationship between innovation and standardization would, at best, be 
a gross simplification. The identified standards in the present investigation 
included standards that were in line with OECD’s (2005) definition of 
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marketing and organizational innovations. In that sense, standardization as 
an indicator of innovation output captured some ’hidden innovations’ that 
were not recognized in any of the other measurements.112 In the case of the 
security sector, this may indicate that firms in the security sector also 
innovate in a manner that cannot be captured by established innovation 
measurements and indicators used in chapters 5 and 6. 

7.5 Summary and Concluding Remarks  
In this chapter, the interrelationship between innovation output and 
standardization in the Swedish security sector from 1992 to 2012 has been 
studied. Innovation output and standardization are two phenomena that 
arguably are both rather challenging to study empirically, and the inter-
relationship between innovation output and standardization perhaps even 
more so. In this chapter, longitudinal data on standardization in terms of 
numbers of valid certificates and accreditations issued for security services 
have been compiled from the exhaustive records of security products and 
services with certificates and/or accreditations and followed over time. In 
addition, the LBIO approach was employed to also capture qualitative data 
on standardization in the security sector. 

Innovation as a research field has grown considerably over time 
(Fagerberg and Verspagen, 2009; Rossetto, Borini, and Gattaz, 2018; Edler 
and Fagerberg, 2017). However, the interrelationship between standardiza-
tion and innovation has only relatively recently begun to generate increasing 
academic interest and studies with explicit focus on the subject matter (Blind, 
2009, 2013, 2019; Brem, Nylund and Schuster, 2016; Blind et al., 2017; 
Bahrami, Atkin and Landin, 2019). Such an explicit focus, I argue, may for 
several reasons be potentially fruitful to investigate further in innovation 
research. On a conceptual level, relating innovation to standardization brings 
to the fore questions regarding the concepts’ definitions since they both can 
be perceived as each other’s counterparts (standardization representing ‘the 

— 
112 The concept of hidden innovation, as discussed in Chapter 3, has been used to denote 
innovations that are not reflected in traditional indicators (Hicks and Katz, 1996; Hopkins, 2006; 
NESTA 2006, 2008; Halkett, 2007; Miles, and Green, 2008). As shown in Chapter 3, different 
examples of such hidden innovations are i) innovations that are excluded from traditional 
indicators even though they – to varying degrees – resemble innovations that are included, ii) 
organizational innovations, innovations of business models and/or other innovations that are not 
necessarily based on major technological advancements, iii) new combinations of already existing 
processes, technologies. etcetera, and iv) small-scale innovations that are developed locally 
(Halkett, 2007). 
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steady state’ and innovation ‘the new’), but also have important overlapping 
characteristics regarding the commercialization aspect. In studying the 
interrelationship between these two phenomena, fundamental questions 
regarding innovation output are addressed, such as: how we address and 
capture innovations after their market introduction; and what constitutes 
‘innovativeness’ in terms of newness and commercial application and 
diffusion. That is, relating innovation to standardization brings to the fore 
relevant questions for addressing and advancing the empirical and theo-
retical grey area between innovation and imitation. 

Furthermore, standardization has played a peripheral but important role 
in various strands of innovation research, such as studies on the diffusion of 
innovation, studies on innovation in services, and studies on innovation from 
a life-cycle perspective. In general, this body of literature could probably 
benefit from a more sensitizing view on the concept of standardization. For 
instance, standardization within service industries does not necessarily only 
take the form of services being non-customized, as discussed previously in 
this chapter. 

Finally, measuring innovation diffusion is central in both policy and 
strategy, and it is notoriously difficult (Nelson et al., 2014). It has been 
suggested that studies on the diffusion of innovation can greatly benefit from 
the use of different indicators (Nelson, 2009; Nelson et al., 2014). Utilizing 
standards as an indicator of innovation diffusion offers one way to capture a 
part of the phenomenon of diffusion of innovation. Together with other 
measurements of innovation output, it contributes to the coverage of inno-
vations from their market introduction to their diffusion by standardization. 
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8. Concluding Remarks 

The overall aim of this dissertation has been to generate new knowledge on 
innovation output and on standardization in industries where innovation 
output is considered to be sparse. This has been done through the longi-
tudinal case of the Swedish security guard industry and security sector during 
the period 1992–2012. In order to fulfil the aim of the dissertation, a number 
of longitudinal databases have been constructed: three different databases on 
innovations in the security guard industry and the security sector, one on 
standardization of security products and services, and a database that 
describes industry structure across the two decades of 1992–2012.  

The main contributions of the present dissertation are as follows. It has 
been shown that innovations developed and/or adopted in the industry/ 
sector were by no means non-existent. Notwithstanding previous claims of 
the Swedish security guard industry and security sector being ‘non-inno-
vative’, innovation activity seems to have played an important role in the 
industry and the sector as a whole. Furthermore, essential characteristics of 
innovation in the Swedish security guard industry and security sector, 1992– 
2012, have corresponded – to varying degrees – to established ‘stylized facts’ 
in the literature industry patterns of innovation output. Undeniably, the 
established conceptions in the literature that most innovations adopted will 
be developed outside the industry and that much of the innovation initiative 
within the industry will stem from large firms, have received support in the 
present study. Moreover, in relation to innovations introduced in the 
Swedish security guard industry and security sector prior to the researched 
period, the overwhelming majority of observed innovations in this dis-
sertation were of incremental character. On the other hand, previous claims 
in earlier research and literature that the overwhelming majority of the 
innovations in these types of industries will be process innovations, and that 
the dominating logic behind the innovations is to minimize costs was, on the 
whole, not supported by my results. 

Among the most frequently innovating firms, innovation was described 
as a competitive necessity, a way to avoid price competition, and a way to 
meet increasing demand for customized security services. The present single-
industry longitudinal study therefore contributes to, and partly challenges, 

279 



 

 

 
 

 

 

 

 
 

 
 

 

 

INNOVATIVE SECURITY BUSINESS 

the present knowledge on industry patterns of innovation output and the role 
of innovation in industries in service industries, mature industries, and low-
tech industries. The observed patterns of innovation output in this dis-
sertation resonate with the literature along several dimensions, as discussed 
above. However, the role of innovation in the Swedish security guard 
industry and security sector was not dominated by the efforts of incumbent 
firms to reduce costs to the extent as maintained both in industry life-cycle 
theory and cross-sectional taxonomic exercises on innovation patterns.  

From a methodological viewpoint, the results in this dissertation have 
demonstrated that different innovation indicators and different operational-
izations of the industry and the sector can produce very dissimilar results – 
both in terms of the quantity, or ‘commonness’ (or regularity), of innovations 
and the intensity (or quantity) of innovation over time. This is also true with 
regard to which firms generated observed innovations – both in the security 
industry and sector. In the innovation literature, the notion of choice of 
innovation indicators as being non-trivial has been made several times. The 
longstanding academic (and political) interest in measuring innovation is 
rooted in the aspiration to understand the role of innovation in various 
economic and socio-economic respects. Considerable efforts have been 
devoted to harmonizing and standardizing measurements of innovation 
activities and output, one example being the Oslo Manual. Much of our 
understanding of innovation is dependent on how innovation is concept-
ualized and measured, thus the measurability of innovation is a question of 
validity and reliability relevant to essentially all innovation studies. There-
fore, continuous reflection on conceptualizations and measurements is 
imperative. Given the changing nature of innovation, where both the con-
texts in which innovation happens and the phenomenon itself (arguably) 
change, the challenge of measuring innovation continues to be an important 
issue for innovation scholars to address.  

All innovation indicators and measurements have their advantages and 
limitations. Despite employing several indicators in this dissertation, it is 
highly likely that a number of innovations (or other types of innovations) 
were not detected. An indication of this may be found when comparing the 
innovation levels – and innovation over time – in the present study with the 
other measurements and especially the subject approach. In the CIS, the 
security sector was found to be among the least innovative sectors despite a 
large minority in the sector reporting a recent introduction of an innovation 
– new to the firm or new to the industry (Statistics Sweden, 2016). In this 
dissertation, however, the level of newness is approached ‘only’ at the 
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industry-level, i.e., new to the industry, and through the object approach (and 
also by innovation-intermediate output indicators). Here, the share of inno-
vating firms was substantially lower regardless of the choice of measurement 
I employed in this dissertation: patents, trademarks or LBIO innovations. 
Neither the object approach in general nor the LBIO approach claim to be 
able to capture all introduced innovations in an industry. And neither do I. 
Innovations which firms do not wish to divulge for competitive reasons will 
remain invisible. If they lack patent and/or trademark protection, they also 
remain completely undetected in the dissertation. Nevertheless, employing 
multiple innovation indicators has been relatively rare in innovation studies 
yet much advocated (Nelson, et al., 2014; Blind et al., 2022). This dissertation 
has followed that line of thought. Different measurements of innovation 
diffusion can generate dissimilar results relating to the magnitude and timing 
of diffusion, and my results indicate that multiple indicators are able to 
generate a richer picture of innovation output in a particular industry rather 
than relying on one single indicator. 

Additionally, as for the longstanding academic debate on whether small, 
medium-sized, or large firms generate most innovations, the results in this 
dissertation point in different directions depending on the innovation 
indicator and definition of industry/sector. For the Swedish security guard 
industry, it was shown that much of the innovation initiative stemmed from 
large firms, according to all employed innovation indicators that were used. 
This result corresponds to the view of mature industries in life-cycle theory. 
Furthermore, in the Swedish security sector, most of the LBIO innovations 
were introduced by large firms. However, small firms held more trademarks 
as well as (somewhat surprisingly) patents. This resonates with the view on 
innovation patterns in low-tech industries, service industries, and mature 
service industries according to the Reversed Product Life Cycle theory, where 
the innovation initiative is thought to reside among the small firms, 
cooperating with firms outside the industry. More importantly, these results 
indicate, again, that the choice of measurement is imperative, and that it may 
have consequences for both research and policy. A longstanding view in 
small business and entrepreneurship research is that the principal innovative 
initiative in an industry comes from new and small firms. One important 
result in the present dissertation shows that this postulate can be questioned. 

Therefore, this dissertation hopefully adds new knowledge by showing 
how the results may vary considerably along several dimensions and for only 
one industry/sector. Furthermore, innovativeness is often addressed by the 
level of newness. The degree to which an innovation differs from an inven-
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tion, based on its commercially applicability, is however, most commonly 
addressed in terms of whether the innovation is introduced on a market. This 
dissertation also addresses innovation at a later stage. Hence, and with any 
luck, the present dissertation contributes to the ongoing and necessary 
academic discussion on how to approach the phenomenon of innovation. 
The present case study shows that even when addressing innovation in a 
relatively homogenous group – in this case, a single industry/sector – the 
choice of innovation indicator is, as Kleinknecht et al. (2002) maintain, a 
non-trivial choice. 

Furthermore, the importance of multiple indicators has manifested 
especially when addressing temporal patterns of innovation output in the 
present study. Specifically: different approaches to measuring innovation 
output also showed distinctly different temporal patterns of innovation, 
bearing different implications on the relationship between innovation output, 
on the one hand, and industry development and industry dynamics, on the 
other. Firstly, much conventional wisdom on industry patterns of innovation 
output stems from cross-sectional accounts or from the perspective of 
industries’ full life cycle. In this dissertation, innovation output trends across 
two decades in the industry and sector were investigated. Empirically, this 
proved to be particularly challenging in the sense that different innovation 
indicators (and operationalizations of the industry/sector) indicated rather 
different trends and tendencies in innovation output over time. In terms of 
trademarks and patents, the temporal patterns of innovation output between 
1992 and 2012 imply an increasing number of innovations over time. This 
result is in line with previous findings on general trends of increasing number 
of patents and trademarks globally and in the Swedish economy. That 
innovations are not evenly distributed over time has long been established 
(Schumpeter, 1942; Sjöö 2014; Taalbi, 2014, 2021). Indeed, the empirical 
picture in the present study showed that innovation output was not evenly 
distributed.  

Generally, global trends of an increasing number (and an increasing pace) 
of innovations are common conceptions today, not least as a consequence of 
advancements in ICT and other general-purpose technologies. Global trends 
of increasing numbers of trademarks and patents point in this direction. The 
present dissertation contributes to the literature on innovation output in 
industries where innovation output is considered sparse (and decreasing 
according to industry life-cycle theory). Nevertheless, a trend of increasing 
numbers of trademarks was found also in the Swedish security guard industry 
and security sector, as well as an increasing number of patents in the latter. 

282 



 

 

 

 
 
 

 
 

 

 
  

 
 

 
 

 

 
 
 

8. CONCLUDING REMARKS 

Possibly, this lends some (indirect) support to previous claims that despite 
the Swedish security sector having been reluctant to adopt ICT, it has 
increased its speed of adoption, resulting in increasing numbers of inno-
vations in the industry/sector (Pierce, 2013). However, the LBIO approach 
points in the opposite direction: a trend of declining numbers of innovations 
per year. An interpretation of this is that ICT adoption may have generated 
new security products, services, and processes too incremental to register as 
innovations in the LBIO approach. In other words, adopting general-purpose 
technologies did not necessarily yield (detectable) increases in the overall 
level of innovation output in the Swedish security guard industry and security 
sector. And perhaps more important from a wider perspective: the fact that 
the temporal patterns of innovation output fundamentally differ from one 
another when using different approaches to measure innovation in this study 
clearly highlights the challenges with measuring innovation over time in 
general and on a more aggregate level.  

Secondly, in relation to temporal patterns in the industry during the 
period of 1992–2012, an advancing sub-period in industry development 
during these two full decades was found to be associated with the most 
innovation-intensive period according to one approach for measuring 
innovation – the LBIO approach. In the following ‘contracting period’ of the 
industry, 2006–2012, innovations were sparser. However, employing patent 
and trademark statistics generated the opposite result to the LBIO approach 
in this study, during which a contracting period of the industry was asso-
ciated with higher levels of innovation output. This was also the case when 
addressing industry dynamics in terms of entry and exit: both the least 
dynamic phase, which preceded the most turbulent period, and the phase 
following the most turbulent period were found to be associated with the 
highest levels of innovation output when measured using different methods. 
This leads to the question of how innovation links to industry development 
and industry dynamics in the present case, in service industries, mature 
industries, and low-tech industries – and more broadly, the role of inno-
vation in such industries. The present study contributes by showing that 
temporal patterns of innovation in relation to industry development and 
dynamics, as suggested by life-cycle theory and the Reversed Product Life 
Cycle theory, are only partially supported by the different approaches to mea-
suring innovation. When also considering temporal patterns of innovation 
types and innovation properties, the empirical picture in the present study 
further deviates from stylized facts on the subject matter. Nevertheless, 
innovation previously has been recognized as a major driver of the security 
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sector, both internationally and in Sweden (Button, 2007; SPK, 1985, 1992). 
Indeed, this view was maintained by the most frequently innovating firms 
(where, as mentioned above, innovation was described as a competitive 
necessity, a way to avoid price competition, and a way to meet increasing 
demand for customized security services). It is, of course, possible that the 
several innovations introduced during the investigated period contributed to 
increasing demand for security solutions together with other driving forces 
outside the industry, prompting industry development and increased 
industry dynamics in terms of firm  entry and exit. However, distinct and 
direct links thereof, on the industry-level, are – on the whole – hardly 
discernible in the empirics of this dissertation. 

Moreover, the partly contradictory results on temporal patterns of inno-
vation contribute to the rather ample literature on how levels of innovation 
cluster over time. Some have claimed that innovation tends to flourish in 
times of prosperity, whereas others hold that innovation emerges more 
frequently in times of economic constraint (as a counter measure). The 
present dissertation shows how crucial the choice(s) of innovation mea-
surement(s) is (are) when studying temporal patterns of innovation in rela-
tion to industry development and dynamics. And, once again, it underlines 
that different methods of measuring innovation can produce very dissimilar 
results, affecting our theoretical understanding of innovation output and 
phenomena linked to it. Furthermore, it also suggests that the emerging 
literature on the interrelationship between different innovation indicators is 
a crucial avenue for future innovation research (Nelson, et al., 2014; Blind et 
al., 2022). 

Equally important, relating innovation to standardization brings to the 
fore questions of definition(s) of the concept of innovation. Innovation 
studies often overlook the relationship between innovation and standard-
ization. In the present dissertation, the relationship is approached by 
addressing standardization from different perspectives. From the perspective 
where certifications and accreditations are viewed as an expression of 
diffusion of previous innovations, the present study has followed how 
previous innovations of security products and services diffuse in the Swedish 
security sector. On the one hand, the concepts of innovation and standard-
ization can be perceived as each other’s counterparts, where standardization 
represents ‘the steady state’ and innovation represents ‘the new’ (Blind, 2013; 
Hawkins and Blind, 2017). On the other hand, they also have important 
overlapping characteristics regarding the commercialization aspect, e.g., that 
they both, per definition, require adopters.  
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The empirical picture illustrated in this dissertation shows that the 
standardization of security products increased marginally over the inves-
tigated period in terms of number of certified and accredited products per 
year. Again, in industry life-cycle theory, the standardization of products and 
the emergence of one or more dominant designs often signal a mature stage 
of industry development – or in some service industries – where innovations 
become progressively more incremental and eventually rather sparse. In this 
study, the standardization of security services, however, was found to increase 
substantially in the industry. These results were analyzed with regard to the 
interrelationship between innovation output and standardization from three 
perspectives: i) standards as an expression (and means) of diffusion of already 
established innovation, ii) standardization as organizational and marketing 
innovation (in itself), and iii) standardization as an industry-specific indi-
cator of innovation output. In studying the interrelationship between these 
two phenomena, fundamental questions regarding innovation output have 
been addressed in the present study – specifically, how innovation research 
addresses and captures innovations after their market introduction, as well 
as discussions on what constitutes ‘innovativeness’ in terms of newness and 
commercial application. This dissertation shows that standardization thus 
offers an alternative or at least a complementing perspective, and this 
dissertation has explored standardization as a measurement of innovation 
diffusion and innovation output, capturing innovations at a later stage than 
– and beyond – market introduction. 

Moreover, addressing standardization in relation to innovation in this 
dissertation potentially cast some new light on the critical methodological 
choice of innovation indicators, which is relevant to academia as well as to 
policy – not least pertaining to temporal patterns of innovation. Policy 
frequently addresses innovation levels. Innovation levels are often compared 
between sectors, regions, and countries, and also over time.  
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Table 8.1 Overall trends 1992–2012.  

 LBIO-
innovations  

Trademarks  Patents   Standardization 
 (certificates and 

accreditations)  

Security 
sector broadly 
defined 

Decreasing Increasing  Increasing 

Security 
sector defined 
by SNI  

Increasing Increasing Increasing  

 Security guard 
industry  

Decreasing Increasing   

 

Table 8.1 summarizes the overall trends  of innovation and standardization  
shown by the present dissertation following an innovation count approach  
using different innovation indicators. These results indicate some contradic-
tions regarding temporal patterns of innovation and standardization that  
may be relevant to explore beyond the present study.  

For instance, it is noteworthy that the overall trend of standardization 
points in the same general and increasing direction as the innovation 
indicators ‘number of granted patents’ and ‘registered trademarks’, despite  
the common notion that the concepts of innovation and standardization can  
be perceived as each other’s counterparts. Patents and trademarks are com-
monly applied as innovation indicators in innovation studies, in particular  
patent statistics. However, in the present study, the only  direct measurement  
of innovation output, the LBIO approach, generally points in the opposite 
direction as the other indicators of innovation and standardization – with the 
exception of the Swedish security sector defined by SNI. This raises a highly 
relevant question with regard to policy, which may be worth pursuing in  
future research: what do the global trends of increasing numbers of patents,  
trademarks, and possibly also increasing numbers of certificates and 
accreditations tell us about temporal patterns of innovation, and how do they  
relate to each other?  

8.1 Suggestions for Future Research 
Innovation as a research field has grown considerably during the last decades 
(Fagerberg and Verspagen, 2009; Rossetto, et al., 2018; Edler and Fagerberg, 
2017). However, and to the best of my knowledge, studies with an explicit 
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8. CONCLUDING REMARKS 

focus on the interrelationship between standardization and innovation are 
still rather rare, especially empirical studies. Such an explicit focus, I argue, 
would be fruitful to investigate further in innovation research for several 
reasons. On a conceptual level, relating innovation to standardization brings 
to the fore questions that relate to the definitions of the concepts since, on 
the one hand, and as stated above, the concepts can be perceived as each 
other’s counterparts, where standardization represents ‘the steady state’ and 
innovation ‘the new’. On the other hand, they also have important ove-
rlapping characteristics regarding the commercialization aspect: per defini-
tion, they both require adopters. In studying the interrelationship between 
these two phenomena, fundamental questions regarding innovation output 
can be addressed, such as: how we address and capture innovation after 
market introduction; what constitutes ‘innovativeness’ in terms of newness 
and commercial application and diffusion. That is, relating innovation to 
standardization highlights questions that are relevant in order to address and 
advance the empirical and theoretical grey area between innovation and 
imitation. This grey area may be particularly fruitful to analyse in contexts 
where innovation is relatively sparse as measured by established innovation 
output indicators. 

Furthermore, standardization has played a peripheral but important role 
in various strands of innovation research, such as studies on the diffusion of 
innovation, studies on innovation in services, and studies on innovation from 
a life-cycle perspective. In general, this body of literature could benefit from 
a more sensitizing view on the concept of standardization. Recently, research 
has started to delve into the interplay between different innovation indicators 
and the development of standards (Blind et al., 2022). This dissertation 
underlines the importance of such work within the realm of innovation 
studies and calls for further research on this interplay. Both quantitative 
research (in different contexts) and qualitative research are further needed to 
better understand the interplay between innovation and standardization. 

As a final, personal reflection: throughout the work with this dissertation, 
I continuously came to reflect on how much the empirical exercise – in itself 
– of compiling and constructing databases on innovation contributed to my 
understanding of the non-trivial choice of innovation indicators. I can 
scarcely imagine a more effective way to learn about the challenges of mea-
suring innovation than to manually construct a database from various types 
of data sources and empirical materials. Hopefully this study also provides 
some new perspectives and ideas worth developing further in the quest to 
find appropriate measures and approaches to capturing innovation – that is, 
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means and tools to trace and interpret the deeds of ‘the Heffalump’; the entre-
preneur in Kilby’s (1971) analogy. 
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Sammanfattning 
(Summary in Swedish) 

Det övergripande syftet med denna avhandling är att generera ny kunskap 
om innovationsproduktion och standardisering i branscher där innovations-
benägenheten vanligen ansetts vara låg. Detta görs genom en longitudinell 
studie av den svensk bevakningsbranschen och säkerhetssektor 1992–2012. 
För detta ändamål har flera longitudinella databaser byggts upp med täck-
ning över de två studerade decennierna. Dessa inkluderar tre olika databaser 
om innovationer inom bevakningsbranschen och säkerhetssektorn, en om 
standardisering av säkerhetsprodukter och tjänster samt en databas som 
beskriver branschens struktur och utveckling. I motsats till stora delar av 
tidigare forskning och i linje med senare forskningsrön gällande fördelar med 
att använda flera innovationsindikatorer, analyserar avhandlingen innova-
tion genom en lins av flera longitudinella innovationsindikatorer och ur olika 
perspektiv. Vidare analyseras sambandet mellan innovation och standard-
isering, vilket ofta har spelat en perifer roll i tidigare innovationsstudier. 

Den svenska bevakningsbranschen och säkerhetssektorn har tidigare 
funnits karaktäriseras av en tämligen låg innovationsbenägenhet. Huvud-
resultaten i denna studie visar att det ändock förekommer innovation inom 
industrin/sektorn och att innovation spela en viktig roll i branschen och 
sektorn som helhet. Väsentliga egenskaper hos innovation i den studerade 
industrin/sektorn 1992–2012, överensstämmer i varierande grad med etab-
lerade ”stiliserade fakta” i litteraturen om branschmässiga mönster av inno-
vationsproduktion. Vikten av att använda flera innovationsindikatorer visar 
sig i denna studie särskilt tydligt när tidsmässiga mönster av innovations-
produktion analyseras. Olika metoder för att mäta innovation visar distinkt 
olika tidsmässiga mönster, vilket innebär olika implikationer gällande 
förhållandet mellan innovationsproduktion och branschutveckling och 
dynamik. 

Dessutom utforskas standardisering från olika och kompletterande per-
spektiv: i) som ett uttryck för tidigare innovationers spridning; ii) som 
organisatorisk och marknadsföringsinnovation, och iii) som en bransch-
specifik indikator på innovationsproduktion. Grundläggande frågor kring 
innovation aktualiseras därmed, såsom hur innovationsforskningen adres-
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serar och fångar innovationer efter marknadsintroduktion, samt diskus-
sioner om vad som är ”innovativt” i termer av både nyhetsgrad och kommer-
siell tillämpning. 

Avhandlingen bidrar till- och utmanar delvis konventionell kunskap om 
branschmässiga mönster av innovationsproduktion och innovationens roll i 
tjänstebranscher, mogna branscher och lågteknologiska branscher. Den 
bidrar också till litteraturen om sambandet mellan innovation och standard-
isering, och till den metodologiska diskussionen om innovationsindikatorer. 

Nyckelord: innovation, produktion av innovation, branschmässiga innova-
tionsmönster, standardisering, branschdynamik, den svenska bevaknings-
branschen och säkerhetssektorn, servicebranscher, mogna branscher, lågtek-
nologiska branscher, innovationsmått och innovationsindikatorer, LBIO-
metod, patent, varumärke.   
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Trough the longitudinal study of the Swedish security guard industry and 
security sector, 1992–2012, this dissertation addresses innovation output and 
standardization in industries where innovation output normally is considered 
sparse. In contrast to much previous research, and in line with recent calls for 
multiple innovation measurements, innovation is considered through the lens 
of multiple, longitudinal innovation indicators. Furthermore, the relationship 
between innovation and standardization is analyzed, which is ofen neglected 
in innovation studies. Fundamental questions regarding innovation output are 
thereby addressed in this dissertation. 

Te importance of multiple indicators is particularly apparent when dealing with 
temporal patterns of innovation output in the present study. Diferent approaches 
for measuring innovation show distinctly diferent temporal patterns of innovation, 
bearing diferent implications on the relationship between innovation output and 
industry development and dynamics. 

Te dissertation contributes to and challenges conventional knowledge on 
industry patterns of innovation and the role of innovation in service, mature, 
and low-tech industries. It furthermore adds to the literature on the relationship 
between innovation and standardization, and to the methodological discussion on 
innovation indicators. 
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