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Abstract 

In order to see if, and how, future aid efforts can be improved and better contribute to a more 

sustainable and resilient society this essay is about how management of solid waste generated 

in emergency situations work and what effects the waste have on public health. This is 

investigated using information collected from secondary sources and interviews with three 

persons who have knowledge and experience in the subject. Health and sustainability are of 

importance in the guidelines that deal with management of waste in disaster situations.  

However, there are no documentations of real experiences of disaster waste impacts on 

human health. Even so the waste might contaminate drinking water and increase the amount 

of disease-carrying vectors in the area. Previous conditions in the country, low priority of 

waste and information to the public are some of the main features preventing optimal 

function of a sustainable and healthy waste management.  

 

Keywords: Life Cycle Sustainable Assessment, Waste Management Hierarchy, Emergency 

situations, Guidelines, Relief work 
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Sammanfattning 

För att se om och hur framtida biståndsinsatser kan förbättras och i större utsträckning bidra 

till ett mer hållbart och motståndskraftigt samhälle handlar denna uppsats om hur hanteringen 

av katastrofavfall fungerar och vilka effekter detta avfall har på människors hälsa. Detta 

undersöks med hjälp av information som samlats in från sekundärkällor samt intervjuer med 

tre personer som har kunskap och erfarenhet i ämnet. Hälsa och hållbarhet är av betydelse i 

de riktlinjer som behandlar hantering av avfall i katastrofsituationer. Trots att inga verkliga 

erfarenheter av katastrofavfalls effekter på människors hälsa finns dokumenterade kan 

avfallet förorena dricksvatten och öka mängden smittspridande vektorer i området. Tidigare 

förhållanden i området, låg prioritet av avfall och dålig information till allmänheten är några 

av de viktigaste funktionerna som förhindrar optimal funktion av en hållbar och sund 

avfallshantering. 

 
Nyckelord: Hållbar Livscykelanalys, Avfallshierarki, Katastrofsituationer, Riktlinjer, 

Biståndsarbete
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1. Introduction 

Around the world population growth, urbanization and increased consumption has led to 

challenges in waste management. While rich countries have resources that makes it possible 

for them to take care of the waste produced in a relatively good way (Lechter, & Vallero, 

2011) only a fraction of the population in the world's developing countries have access to 

regular collection of waste (Ludwig, Hellweg, & Stucki, 2003). For example, only about 24 

percent of households in Sri Lanka have access to waste collection (Gunawardana, Shimada, 

Basnayake, & Iwata, 2009). Regardless of access to proper waste management service people 

need to get rid of garbage. If there is no proper waste management service available people 

refuse it in other ways by burying, burning or dumping the garbage in available open spaces 

or nearby rivers to quickly get rid of it (Barton, 2008). In developing countries, illegal open 

dumping is the most common method to get rid of generated rubbish (Karunasena, 

Amaratunga, Haigh, & Lill, 2009). This uncontrolled dumping result in several negative 

effects. The garbage may not only smell bad, it can also look ugly, attract vermin as well as 

pollute the soil and groundwater (Karunasena et. al. 2009). It increases the spread of disease 

and poorly burned plastics increases the cancer causing pollutants in the air (McBean, Del 

Rosso, & Rovers, 2005).  

  

Waste may cause direct health consequences by being hazardous or causing injuries, but it 

may also cause health problems indirectly, as rivers, farmlands and communities can be 

contaminated by heavy metals and chemicals leaking from the waste (Lechter, 2011). Water 

sources filled with debris become contaminated, which affects the health of those who drink 

of it. The debris can also cause reactions in the body such as itching, drooling and vomiting 

(Ayomoh, Oke, Adedeji, & Charles-Owaba, 2008).  Vector-borne diseases, such as malaria 

and cholera, benefit from the presence of organic waste and stagnant water sources, as these 

attract and enhance the living conditions for vectors and pests such as flies, mosquitoes and 

rats (Brown, Milke & Seville, 2011a). Allowing the garbage to remain for a long time in 

warm climates also makes it rot and thereby it produces more vermin which increases the 

magnitude of disease. By spending time amongst debris, searching food or materials to make 

an income, people also expose themselves to risk of injury. Garbage thrown in waterways 

reduces the water system's ability to transport water and thus increase the risk of flooding 

(McBean et. al. 2005). For example, the waste dumped in canals in Jakarta, Indonesia, 

increased the occurrence of floods by about 6 percent (World Bank, 2002). 
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Although the awareness about the negative aspects of waste has increased, the problems are 

still immense, and many poor people die from diseases because of it (Myers, 2005). In many 

developing countries, the situation is so serious and so difficult to manage that poor waste 

management practices develop into a disaster (McBean et. al. 2005). While poor management 

of garbage is a serious problem, a hazard can make the situation even worse, turn into a 

disaster. 

1.1. Waste Caused by Disasters 

 There are many different kinds of disasters, natural and man-made, sudden and slow onset, 

and the impact of disasters are also varying. Although there are many different definitions of 

the word disaster, there is a broad consensus that disasters imply people's ability to handle 

their situation (Collins, 2007). Disasters can damage the natural- and human environment and 

thus they are a threat to human health, livelihood and survival. Disasters accumulate large 

amounts of waste both directly and through relief and reconstruction work.   According to 

Brown et al. (2011a) the need to plan for disaster waste was not recognized before 1995 when 

the United States Environmental Protection Agency came up with the “Planning for Disaster 

Debris" guideline. Having a plan for management of disaster waste is, since the start of the 

Hyogo in 2005, a part of its framework for disaster risk reduction. Despite this, only a few 

country and region specified guidelines exist and many of them are based on, or similar to, 

the guidelines developed by the USEPA. 

 

Disasters create different types of waste in different quantities, with different recyclability, 

toxicity and treatment requirements depending on the environment, culture and buildings in 

the affected area. Different countries and societies also have different opportunities to take 

care of the waste that is created by and after a disaster. In many affected countries waste 

management is normally highly inadequate and after a natural disaster the volume of waste 

often overwhelm the existing waste systems, and thus the situation become even more 

difficult to resolve (Brown et al., 2011a). Disasters affect urban waste collection in several 

different ways. It might damage equipment used for collection, the generated waste may 

exceed the collection capacity, it may produce a shortage of staff and as a result of costs 

caused by the disaster the workers might no longer get salaries (Petersen, 2004).  Waste 

management can also be problematic as large amounts of debris caused by the disaster may 

prevent accessibility. When the amount of waste caused by disaster is so large that the 
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ordinary waste management system become insufficient the communities might be forced to 

use disposal options which under normal circumstances would not be accepted (Karunasena 

et al., 2010).  

1.2. Problem Formulation 

A well-functioning system of waste management can be quite difficult to achieve during 

normal circumstances. After a disaster the situation becomes even more difficult due to 

extremely large amounts of waste, time pressure and a society in crisis (Brown, Milke, 

Seville & Giovinazzi, 2010: 1). By far, the weakest point in responding to disasters is 

considered to be the waste management (Karunasena, et al., 2012). Disasters requiring 

international emergency aid often occur in developing countries, where sometimes solid 

waste management programs do not even exist. If existing, the waste management facilities 

often become overwhelmed by waste produced by and in response to the disastrous event and 

thus the waste may affect the overall recovery process (Brown et al., 2011a). However, not 

only developing countries are severely affected by waste after disasters. For example, the 

great east Japan earthquake and tsunami of 2011 as well as Hurricane Kathrina in 2005, both 

generated such large amounts of waste that local governments were overwhelmed and the 

existing capacity for solid waste management could not meet the needs (Karunasena et al., 

2012:60).  

  

In recent decades there has been an increase in the reporting of disasters. Not only due to 

better reporting but also due to population growth (more people being caught in the wrong 

place at the wrong time), and an increasing number of hydro-meteorological disasters, such 

as floods and storms (Collins, 2007; 11). The resilience, or resistance to various disturbances, 

has been reduced. Reduced resilience of ecosystems affect human societies, by for example 

flooding and  loss of soil fertility, and reduced resilience of human societies leads to 

increased use of natural resources which reduce the resilience of the ecosystems and thus 

backfires on the societies. In order to preserve and strengthen resilience, people need to act in 

a sustainable way and meet current needs without compromising the ability to meet the needs 

of the future. 

 

Waste caused by disasters can prevent help reaching those in need, it could be a threat to 

human and environmental health, as well as prevent economic and social reconstruction of 

the affected communities (Brown et al., 2010:1; Karunasena et al., 2012). It is important to 
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take care of disaster waste in a good way because otherwise it can result in slow and costly 

recovery and pose both short and long term risks to the sustainability and human health 

(Brown et al., 2010:1).   

1.3. Purpose 

The purpose of this study is to investigate how management of solid waste generated in 

emergency situations work and what effects the waste have on public health. This is done in 

order to see if, and how, future aid efforts can be improved and contribute to a more 

sustainable and resilient society. 

1.3.1. Research Questions 

In order to fulfil this purpose the following questions will be answered: 

 How is health and sustainability taken into account in disaster waste management? 

 What prevents disaster waste management to function optimally? 
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2. Literature Overview and Theoretical Framework  

In this chapter previous studies on the subject are presented. This chapter also reviews the 

framework adopted to analyse the results of the empirical data. The first theory, Life Cycle 

Sustainable Assessment is neither about disasters or waste, but about how goods and services 

should be sustainable. The second theory is a globally used prioritizing of waste treatment in 

order to create as little impact on the living environment as possible. 

2.1. Previous Studies on Disaster Waste Management and Health 

Srinivas and Nakagawa (2008) wrote about findings and lessons about the environmental 

effects the Indian Ocean tsunami in 2004 gave rise to in Maldives, Sri Lanka, Indonesia and 

Thailand. Karunasena, Amaratunga, Haigh and Lill ( 2009)  has written an article that deals 

with developing countries' strategies for managing disaster waste and argue that laws and 

regulations, knowledge and capacity, insufficient funds, and lack of communication and 

coordination are the key issues. Karunasena, Rameezdeen and Amaratunga (2012) have 

written about how the city of Galle in Sri Lanka managed Construction and Demolition waste 

during recovery and reconstruction work after the 2004 Indian Ocean tsunami. Karunasena, 

Amaratunga and Haigh (2010) have written about the capacity of construction role in 

achieving sustainable management of disaster waste in Sri Lanka. Brown, Milke and Seville 

looked at how waste management worked after the tsunami that hit Samoa in 2009 (2011c), 

and after the 2009 Victorian bush fires in Australia (2011b). Along with Giovinazzi and with 

the base on the L'Aquila earthquake, Italy 2009, they also discuss, social, economic and 

environmental impacts of disaster waste and the impact of institutional frameworks have on 

this (Brown et al., 2010). Shibata, Solo-Gabriele and Hata (2012) have been writing about the 

difficulty of separating and sorting the waste after the earthquake and subsequent tsunami 

that hit Japan in 2011. This study also use Petersen's (2004) writing on issues that are 

important to waste after disasters based on experience from situations in such as Bosnia, 

Serbia and Kosovo, Japan and Beirut in Lebanon between 1994 and 2003. In addition, also 

the UNEP's situation report on Haiti following the earthquake that was released in March 

2010 is used (Thummarukudy, 2010). 

 

There are not many case studies about actual health effects caused by the waste resulting 

from natural disasters. However, many sources dealing with the management of disaster 

waste, for example Brown et al. 2011a and Petersen, 2004, writes that waste that remain lying 
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can lead to increased spread of infection, contamination of land and water as well as an 

increase in pests that thrive in the garbage. OCHA (2011) has a long list of health 

consequences the waste may give rise to. 

 

Many of these sources point out the importance of a sustainable thinking also in terms of 

disaster relief. Both Lauritzen (1998) and Baycan and Petersen (2002) highlights the 

importance of a rapid onset system dealing with disaster waste in the best possible 

environmentally friendly way, through source reduction and recycling opportunities while 

reducing the amount of waste going to land disposal. Karunasena et al. (2010: 3) have the 

same ideas, arguing it is important to maximize environmental sustainability while 

minimizing creation of disaster waste and its negative effects. According to Petersen (2004) 

recycling and composting facilities should be available as this reduces the amount of waste 

that must be disposed of in other ways. In addition also the speed is essential for the recycling 

and reuse potential to be as big as possible and for reconstruction and rehabilitation of society 

to begin (Srinivas and Nakagawa, 2008:11). Petersen (2004) argue that early action in relief 

work is needed to manage the waste in an economically and environmentally friendly way. 

 

According to Collins (2007), sustainability is important as environmental conditions tend to 

be a contributing factor to most disasters and in order to reduce the risk of further disasters, 

sustainable disaster management is required.  Also Karunasena, Amaratunga, Haigh and Hill, 

(2009) argue that in countries prone to disasters, especially in developing countries where 

people often depend directly on natural resources for their survival, a good environmental 

management and control are a necessity to avoid instability and conflicts. Additionally 

Sudmeier-Rieux, Masundire, Rizvi and Rietbergen (2006), argues that there is a risk that aid 

is not working as well as intended, and may even aggravate or prolong the crisis after a 

disaster, if sustainability is not taken into account during disaster relief work. In that also 

negative health effects are included. 

2.2. Life Cycle Sustainable Assessment (LCSA) 

Waste management is a key factor for ensuring the health of both people and the 

environment. However, definitions of sustainability tend to vary.  In this paper the Life Cycle 

Sustainable Assessment (LCSA), is chosen to define what is needed to achieve sustainability.  

 

With a focus on comparisons, whether product A is better than product B, the environmental 
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impacts of consumer goods  began to be studied already in the 1960's (Guinée et al., 2011: 90 

). The insight was that environmental impact lies in the production, transport and disposal of 

products rather than in its use. During the 1980s and 1990s, questions arose about the 

importance of addressing the whole life cycle of products and from this  the life cycle 

analysis (LCA) emerged (Guinée et al., 2011: 90-91). LCA is a compilation and evaluation of 

inputs, outputs and the potential environmental impact a product creates during its entire life 

cycle. From energy production and raw material extraction, to manufacturing, use and finally 

the end of life treatment and disposal (Valdiva et al., 2011: 5). LCSA is based on LCA but 

has evolved to take more aspects into consideration. 

 

While LCA is looking solely at product-related issues LCSA look at products, sectors and 

economies. An LCSA performed on product level includes both goods and services, on sector 

level it contain groups of products or technologies, a organization, a household, or another 

gathered entity and finally on economic level it include states, other geographical or political 

units or the entire world (Guinée et al., 2011: 92-93). Further, LCSA takes not only 

technological relations but also physical relations, such as lack of resources and land, as well 

as economic and behavioral relationships, into account. This as it has become clear that what 

might seem to be an effect of technological processes, like transport, is also linked to for 

example consumer behavior, policies and investments (Guinée et al., 2011: 93). For example, 

the fuel needed to drive a car in one kilometer is not only depending on the car but also on the 

style of driving,  road conditions,  other drivers as well as on the traffic regulations. This view 

can also be used  in regard to management of disaster waste which is not just about who takes 

care of the waste but also on how they do this, the status of the existing waste facilities, 

presence of other actors as well as current waste laws. 

 

However, the main reason to the addition of the word sustainability, which turns LCA into  

LCSA, is a broadening of the application area. While LCA is looking solely at the 

environmental impacts LCSA cover all the dimensions of sustainable development. This 

means the three pillars of sustainable development, known as people, planet and prosperity 

(Guinée et al., 2011: 92) . According to these three pillars both social, environmental, and 

economical aspects must be considered during the entire life cycle of goods and services, 

from materials extraction and production to use and recycling or waste disposal, in order to 

achieve sustainability (Kloepffer, 2008: 90). Therefore, LCSA is an interdisciplinary 

integrated framework of several models rather than a model in itself (Guinée et al., 2011:93).  
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Although there are other methods to access environmental, economic, and social impacts 

LCSA is usually made up of ELCA (Environmental Life Cycle Assessment), LCC (Life 

Cycle Costing) and SLCA (Societal Life Cycle Assessment). 

 

ELCA is the environmental dimension of LCSA and is about assessing the environmental 

aspects of products and services throughout their life cycle. This is done in order for goods 

and services to provide as little negative environmental impact as possible. All past, present 

and future environmental impacts must be taken in to account. Including all inputs which 

mean the use of material resources, land and energy as well as outputs which means 

emissions to air, soil or water,  (Finkbeiner et al., 2010: 3312- 3313).  Environmental 

interventions assessed may be, noises, raw material extraction, emissions to land, air or water 

and changes in natural areas by for example changes in the use of land (Valdiva et al., 2011: 

8). These interventions can impact climate change and biodiversity, alter the possibilities for 

use of land and water and have human toxic effects. Which in turn can damage human health, 

and lead to impoverishment of resources and ecosystem (Valdiva et al, 2011:. 8). 

  

LCC is the economic perspective within the LCSA and is a summation of all the costs related 

to the life cycle of a product or service. Costs that must be paid by one or more actors 

(Finkbeiner et al., 2010: 3313). Relevant costs for producers are partly investment costs that 

arise during design and development of a product, but also the cost of materials, fuel, energy 

and personnel (Valdiva et al., 2011: 17). However LCC is not just about manufacturer costs 

but also about costs for suppliers of raw materials, buyers, users, as well as costs for final 

disposal (Kloepffer, 2008: 91). It's about costs for resource extraction, during the supply 

chain, use and finally also the costs for final treatment and disposal (Valdiva et al., 2011: 16). 

Costs arising for producers, consumers as well as for future generations (Kloepffer, 2008: 

91). 

 

LCC also account for other relevant costs and benefits that would otherwise be considered 

private (Valdiva et al., 2011: 16). It involves hidden costs that are difficult to measure, such 

as those arising in the form of environmental protection and costs arising as a result of 

environmental degradation (Kloepffler, 2008: 91). The purpose of including also future 

environmental impact into the calculations is to avoid future costs due to environmental 

degradation or double counting (Kloepffer, 2008: 91).  
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Finally the social perspective, SLCA, is about assessing the social and socio-economic 

aspects of production, use and disposal (Benoît et al., 2010: 156; Valdiva et al., 2011: 22). It 

is about all the aspects that may be related to companies, behaviors, socio-economic 

processes and social capital (Valdiva et al., 2011: 22). To what extent social values and goals 

in life or politics, such as human rights, community development and health, are affected. 

This is done in order for organizations, products and processes to give as little negative 

impact as possible on different stakeholders (Finkbeiner et al., 2010: 3314-3315; Kloepffer, 

2008: 91-92). 

 

At all geographic locations where one or several processes are implemented, such as mining, 

logging, factories, roads, shops and offices, different stakeholders are affected (Benoît et al., 

2010: 161). The stakeholder group of workers shall have fair wages and working conditions 

that do not negatively affect their health (Reitinger et al., 2011: 386-387). They must also 

have freedom of association, equal opportunities and not be forced to work (Benoît-Norris et 

al., 2011: 685). The consumer category should have access to knowledge in order to make 

informed choices and to understand the significance of for example reuse and recycling 

(Reitinger et al., 2011: 387). Also, their health and safety, privacy, transparency, and end of 

life responsibility must be taken into account (Benoît-Norris et al., 2011: 685). The local 

community should have the opportunity to participate in decision making processes 

(Reitinger et al., 2011: 387). In addition to community involvement also the use of local 

workforce, local access to resources, and safe and healthy living conditions are taken into 

account (Benoît-Norris et al., 2011: 685). Goods and services must not contribute to armed 

conflict or corruption but promote technological development (Benoît-Norris et al., 2011: 

685). Supply chain actors should have access to fair competition, they must present social 

responsibility and respect the intellectual property rights (Benoît-Norris et al., 2011: 685). 

Also other stakeholder categories, such as NGOs and future generations, as well as different 

subcategories, like suppliers and shareholders, can be added when assessing this (Valdiva et 

al., 2011: 23). 

 

In sum, LCSA is neither about disasters or waste but rather that all goods and services must 

minimize their negative impact on people, environment and economy, through their entire life 

cycle. LCSA imply that goods and services shall give as little negative impact as possible on 

human health and livelihoods, to the environment and the economy both yesterday, today and 

in the future.  
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2.3. Waste Management Hierarchy (WMH) 

To complement the LCSA with theories on how waste should be prioritized to maximize 

sustainability, the waste management hierarchy is selected. In order for a system to achieve 

overall environmental goals also a waste policy (including a waste hierarchy), waste 

planning, regulatory framework and enforcement of these are required (UNEP, 2002: 17). The 

waste hierarchy is an internationally used strategy for prioritizing the order of waste 

treatment in order for it to be as environmentally friendly as possible. The waste hierarchy 

exists in several versions, has been adopted by most of the world's industrialized countries 

and its main principles is also part of several international conventions and protocols (UNEP, 

2005:8-9). 

 

The following illustration shows a very common prioritization system of WMH. 

WMH's top priority is prevention and minimization of waste, which involves less material, of 

less harmful kind, to be used during design and production of products and for the products 

ability to function for a long time and to be reused. Reuse, which is often the next step, means 

to use again through example cleaning, repair and rebuilding. Recycling is to use the material 

in a product and make something else out of it, for example recycled paper and compost. 

Recovery of resources can be anaerobic digestion and energy recovery through incineration. 

Finally, the least desired option in the hierarchy of waste management is land filling or 

incineration without taking advantage of the energy. 
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WMH is useful in terms of resource conservation, landfill shortages, minimization of 

pollutants to air and water and to protect human health and safety (UNEP, 2005:8-9). 

Although this priority should preferably be followed even after disasters, all waste 

management practices has costs as well as benefits.  To reconnect to the previous LCSA 

theory, sometimes when the impact on the economy, society and environment is taken in 

account, the costs of following the WMH are greater than the benefit, which means that the 

hierarchy cannot always be followed. 



 

17 

 

3. Method 

This study was initially intended to focus only on the implementation and analysis of 

interviews with people within the emergency aid sphere about their experiences of waste 

management and its impact on health after disasters. However, it was soon discovered that to 

get hold of people who work in this field is difficult and that they do not always have 

knowledge about the waste and its impact in post-disaster situations. Moreover, it was 

difficult to make contact with people who have insight in the questions as the organizations 

they work for, did not seem particularly interested in responding to inquiries. Field studies to 

investigate the matters at hand is out of reach for this study, as it would require visits to 

several places after them being struck by disasters. 

 

Hence, this study is of qualitative nature and mainly based on secondary sources. With the 

intent to find out general facts about how disasters affect waste generation and management, 

scientific articles, books, case studies and conference reports are studied. In addition, some 

guidelines for waste management in emergency operations are used in order to find out the 

proper management of the waste generated.  To find relevant and scientific secondary 

sources, the search engines Google Scholar and Söder Scholar were scanned with words like 

“disaster relief”, “waste management”, “humanitarian aid” etc., in various combinations and 

tenses. Also libris.kb.se was used to find books on the issue. 

 

In order to supplement these secondary sources with real-world-experience, three persons 

who have experience in how waste management works after disasters, what the major 

problems are and how the waste affect human health, were interviewed. These informants 

were selected based on their experience and knowledge in the subject studied. Informant X, 

has seven years of experience in sanitation work in the field, has experienced several 

disasters and worked with several aid organizations. Informant Y works inter alia with 

strategic development of WASH, disaster reduction and prevention, and contributed to the 

design of OCHA's Disaster waste Management Guidelines. Informant Z, is a former health 

coordinator for the Red Cross's international work in disasters. These interviews were 

conducted in a semi-structured way following an interview guide (Appendix 1) which 

according to Bryman (2011) may involve questions that are designed to achieve a certain 

structure designed to seek answers to the studied topic. The interviews were therefore 

prepared without direct questions in order to achieve flexibility during the conversation and 
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to allow the informant to judge which matters are of most importance. 

 

These interviews, together with the facts that have emerged from secondary sources, form the 

basis for the empirical chapter which is then divided into three sub chapters. Namely how 

waste should preferably be managed according to the most used guidelines, the main barriers 

in achieving this, and what health consequences it may bring. As all three informants argued 

that the country's previous conditions, the low priority of waste and information to the public 

is of great importance,  the categorization of the problems are based on this. 

 

Since the secondary sources that are used show the importance of sustainability, definitions 

of this are used as the theoretical framework in this study. The resulting empirical data are 

thus analyzed based on theories of sustainability, both LCSA which is about what generally 

makes goods and services sustainable and also WMH which is about how waste management 

is done in a sustainable way. There is not much research on sustainability and health in 

disaster waste management which might be because, like all the informants pointed out, 

waste is not prioritized in a disaster. Hence many of the sources are dealing with the same 

event and areas, those that were hit by the Indian Ocean tsunami in 2004.  Often they are also 

written by the same authors. It may seem a disadvantage that the same author wrote several 

of the available secondary sources as the same values and approaches thus underlie most of 

the studies.  At the same time the researchers has acquired knowledge and experience that a 

writer who completed a single study in the field may not have.  It might also seem that many 

of the events occurred several years ago and that much may have changed since then and that 

the conditions may be different in other parts of the world. Hence, the study has been 

complemented by as many available case studies as possible from other areas and occasions 

and also with information from the informants who have experience from multiple events and 

thus should be able to provide an overall assessment. 

 

As the informants are few, express personal values and experiences, and there are as many 

views as there are people, generalizations cannot be drawn from the answers they have given. 

However, together with the extensive use of available previous studies, the stories from the 

informants will hopefully bring a good picture of the management of waste following the 

event of a disaster.  
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4. Waste Management in emergencies 

This chapter introduces how health and sustainability are included in guidelines and policies 

that deal with waste after disasters. Following this, some of the major problems preventing 

optimal implementation in reality are raised. Finally, also the health effects that may occur as 

a result of an incorrect management of waste after disasters are discussed. 

4.1. Guidelines for Waste Management in Emergencies 

There are many documents created to guide the first responders in dealing with disaster 

waste. There are also several emergency management handbooks dealing with all aspects of 

emergency recovery including waste management. However these tend to focus primarily on 

municipal waste in displaced populations and refugee camps. Two of these are The Sphere 

Project (2011) and UNHCR Handbook for emergencies (2007). There are also other 

guidelines for waste management in emergencies and one of them are Disaster Waste 

Management Guidelines (OCHA, 2011). 

 

One of the goals in The Sphere Project is that populations affected by disasters should have 

an environment free from solid waste and that they should have the opportunity to dispose of 

domestic waste conveniently and effectively. Final disposal of solid waste shall be made in 

such a way that no adverse effects on health or the environment is created (SPHERE, 2011).  

The Sphere Project (2011) also affirmed that aid products that produce large amounts of 

waste, either through packaging or on-site processing, should preferably not be distributed. 

According to UNHCR dispose refusal measures shall be taken immediately and at same time 

as long term solutions are adopted (UNHCR, 2007).  The most urgent actions needed to save 

lives, alleviate suffering and facilitate rescue operations shall be identified and prioritized in 

the acute phase after a disaster (OCHA, 2011:7). For the sake of accessibility the main streets 

should be cleared of waste and in order to minimize the impact disaster waste should not be 

moved outside the disaster area before appropriate disposal sites are identified (OCHA, 

2011:7). 

 

People in the disaster affected area should have access to collection of household waste and 

debris from the camps must be integrated with the local waste management (OCHA, 2011 :: 

8). Existing landfills may require upgrading and dumps that pose a threat to human health or 

the environment may need to be closed (OCHA, 2011:7). If technology is available sanitary 
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landfill or controlled tipping is the best method (UNHCR, 2007; The Sphere Project, 2011). 

Household waste from camps should be regularly collected to be burned or buried in 

specified refuse pits. Disposal sites should be located beyond settlement and be fenced to 

prevent accidents (UNHCR, 2007; The Sphere Project, 2011). Care should also be taken so 

that leachate cannot contaminate the groundwater. Ideally, to prevent scavenging and vector 

breeding,  disposal sites should be covered with soil at the end of each day and unless there is 

a health risk implied  recycling should be encouraged (The Sphere Project, 2011).  

 

It is important to utilize the local capacity to manage disaster waste and to only assist where it 

is needed. Of importance is also to provide practical advice and guidance to local authorities 

on ways to minimize the environmental and health consequences of disaster waste and to 

consult affected communities on issues relating to public health, waste issues, livelihoods and 

the environment. (OCHA, 2011:9). Local involvement in all activities is essential for projects 

to be long term sustainable and refuse management is best organized on communal basis by 

engaging local people and make use of their skills (UNHCR, 2007). This is because once the 

projects end there must be enough staff with enough knowledge and experience to take care 

of the waste management. Waste systems must also be implemented so it can be funded and 

operate even when the flow of aid ends (OCHA, 2011:12). As employee health and safety is 

essential for a successful waste management everyone involved in the collection, 

transportation, disposal and recycling of waste should be provided with protective clothing  

which includes Hard boots, hard hats, gloves, overalls and masks ( OCHA, 2011: 14), and, if 

necessary, they should also be vaccinated against tetanus and hepatitis B (The Sphere Project, 

2011). 

 

OCHA (2011: 10-11) states that while disaster planning is not part of disaster response it is 

an important investment contributing to bridge the gap between response, recovery and long 

term development. A disaster recovery plan should include a strategy for the reuse and 

recycling of materials, including composting, so that when emergency work is completed a 

normalized and sometimes improved version of waste management systems is handed over 

(OCHA, 2011:10). 

4.2. Problems of Waste Management in Emergencies 

However, no matter how good and well functioning waste management following disasters 

may seem in theory, in reality things do not always work out as planned. Often disaster waste 
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is not taken care of at all. Instead it is left on the ground and allowed to accumulate and 

decompose (OCHA, 2011:3-4). The waste can also be taken care of in an inappropriate 

manner in which it is collected, but then dumped in an uncontrolled way. This may create 

long-term environmental problems that also may affect people’s health. It may also mean that 

the waste must be moved once more, leading to additional costs and waste of money that 

could have been better used in other ways (OCHA, 2011:3-4.) 

4.2.1. Previous Conditions in the Disaster Affected Area 

According to all three informants, it is mainly the country's previous conditions that 

determine how well the waste management functions after a disaster.  Waste management 

always get worse after a disaster as it is the affected country's own responsibility to take care 

of the accumulated waste and resources in terms of infrastructure, finance, technology and 

knowledge are often limited in developing countries (Brown, Milke & Seville, 2011a) which, 

as previously mentioned, are often the hardest hit by disasters. 

 

That previous conditions of waste management are an important factor in how well waste is 

taken care of after a disaster is emphasized in several case studies, for example in the study 

made by Basnayake, Chiemchaisri and Visvanathan (2006). The study shows that Thai 

authorities managed the waste situation much better than the Sri Lanka authorities as they had 

a better infrastructure for waste disposal before they were struck by the tsunami 2004. Also 

when the tsunami hit the Samoa 2009 national authorities lacked both physical and financial 

resources to take care of the waste generated in an efficient and holistic manner (Brown et al, 

2011c: 1). Further, the Haitian earthquake in 2010 caused an estimation of 23–60 million ton 

of waste and already the previous year, 2009, Haiti were dependent on international aid for 

managing its waste disposal (Bras, Berdier, Emmanuel & Zimmerman, 2009). 

 

However, even in countries where the waste management is normally functioning the waste 

management might get overwhelmed and problems occur.  Through calculations from 

satellite images Shibata et al. (2012: 3619) found that the waste generated in the region of 

Miyagi, after the earthquake and tsunami in Japan in 2012, was 16 million ton which 

corresponds to approximately 14 years of normal waste generation in the area. In Japan waste 

is normally disposed of through an integrated approach, following the waste hierarchy, but 

given the large quantities and mixing of waste, the final treatment and recovery halted 

(Shibata et al., 2012: 3620). Most communities could not handle such large amounts of waste 
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which were initially just shoveled off the streets and stored on empty land and other 

temporary waste sites (Shibata et al., 2012, 3620, 3622). This is where much of the waste 

remain today as local solid waste managers estimate that final disposal of the waste will take 

about three years to complete (Shibata et al., 2012: 3620). 

 

One thing that complicates waste management after disasters are institutional frameworks not 

adapted to disaster situations. While too weak legislations on waste may give public 

dissatisfaction and long-term environmental and health effects excessively firm legislations 

can prevent clean up and cause negative social and economic effects, (Brown et al., 2010: 5). 

Decision-makers are often forced to change these legislations after a disaster have occurred, 

under time pressure, social pressure, and without possession of sufficient information or 

knowledge (Brown et al., 2010:4). For example, while neither national or international actors 

had an overall coordinating or strategy to deal with the waste after the Samoan tsunami in 

2009 (Brown et al, 2011c: 1) it was quickly stated that recycling was very important in order 

to reduce environmental impact and to save landfill place after the earthquake that occurred 

in the city of Abruzzo, Italy, in the year of 2009 (Brown et al., 2010: 2). Since neither EU or 

Italy’s hard environmental regulations contained appropriate post disaster waste practices, 

negotiations of such were enforced and not until 11 months after the earthquake temporary 

and permanent space for taking care of the waste, which then could be transported away, was 

approved  (Brown et al., 2010:3). 

 

Following a disaster also relief organizations have to work in accordance with the laws, 

policies and practices that are in use in each country respectively.  This means, for example, 

to use refuse tips that already exist, and are in use, in the area even when they do not keep 

good standard (Informant X). For example the landfill in Haiti’s capital Port au Prince, is 

located only one kilometer from the sea in an area that was formerly a swamp located on the 

groundwater level (Thummarukudy, 2010: 14). This dump, like many dumps in disaster-

stricken areas, does not live up to the environmental and health standards that, for example, 

EU imposes (All informants). After the earthquake 2010i, immediate needs were prioritized 

over the more long-term needs and therefore the environmentally harmful dump was the 

place where such things as excreta from the camps were buried (Thummarukudy, 2010: 14).  

 

In almost all the case studies that form the basis of this study the affected areas have become 

overwhelmed by the large amount of waste and did not have enough proper space to store the 
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waste. Looking at case studies on waste management after the tsunami in the Indian Ocean in 

2004, they all show a lack of available space to manage the waste in, which meant 

exploitation of available surfaces unsuitable for waste. In Sri Lanka waste that could not be 

transported to dump sites were burned on site, and as there is lack of suitable sites for waste 

disposal former landfills, that where polluting even before the tsunami, were used along with 

new areas such as a playground and ten coral mining areas (Basnayake, Chiemchaisri and 

Visvanathan, 2006). The Municipal of Galle decided to dump the generated debris wherever 

there was a place and initially municipal workers and volunteers cleared the access routes by 

dumping garbage at the curbside (Karunasena et al., 2012).  

 

According to Srinivas and Nakagawa (2008: 8) also Indonesia and Thailand had major 

problems due to the waste and debris they have to deal with after the 2004 tsunami. 

Temporary sites were used for the waste until it was transported once more to recycling or 

landfill, depending on how god the recycling potential was (Baycan, 2004). This meant 

double handling and high transport costs.  This was also the case in Samoa after the tsunami 

2008. In Samoa there was lack of space to place the garbage on which meant illegal dumping 

despite various activities organized to clean up the area. The recycling rate also varied, but 

consisted primarily of examination of scavengers at the tips (Brown et al, 2011c: 4). Also in 

Sri Lanka Later debris were driven to temporary dump sites in a very ad hoc manner, and 

later transported once again to the processing centre which meant the debris was mixed and 

of poor recycling quality (Karunasena et al., 2012). 

 

Overall the mixing of different types of waste after disasters reduces the potential for 

recycling and reuse, and leads to improper dumping as priority is given to a quick clean up of 

the affected areas (Srinivas and Nakagawa, 2008). If the municipal solid waste utilities 

collapse the result is lack of collection service and thus uncontrolled disposal (Petersen, 

2004). Because where there are debris, it is also tempting for residents to dump their own 

household waste, leading to more waste in the streets, increased health risks and that 

potentially recyclable demolition waste get mixed up with household waste and become more 

difficult to recycle (Petersen, 2004).  

4.2.2. Priority of Waste 

After the tsunami struck in Samoa in 2008, no one took responsibility for a strategic and 

integrated approach to waste management (Brown et al., 2011c: 6). Although the rapid 
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environmental impact assessment rated the importance of recovery activities by 

hazardousness, in reality things were prioritized due to proximity to humans (Brown et al., 

2011c: 6). This was positive as people did not have to live among and see the waste for long 

but it also meant that the management of waste with the greatest health risks had to wait 

(Brown et al., 2011c: 6).  For example mangrove were on the last place in the cleaning order 

despite this waste giving secondary hazards blocking the water flows, causing flooding, 

vector breeding grounds and possibility of hazards to leach into the drinking water aquifer 

below the wetlands (Brown et al., 2011c: 6 ). This is largely due to difficulties to get funding 

for invisible operations that do not directly affect people's daily lives even if the 

consequences of neglecting become long term (Brown et al., 2011c: 7-8).  

 

However, an obvious and visible waste problem arose a while after the earthquake in Haiti 

2010. When rainfall in Port au Prince, drainage channels filled with waste caused floods and 

the waste thrown in the channels to spread throughout the city (Thummarukudy, 2010: 13). 

One month after the earthquake clean up was therefore a priority target for several cash-for-

work programs. However, they could not keep pace with the generation of waste, which 

meant that a lot of waste was still dumped in open areas, in ravines, on roadsides, in the sea 

and in all other areas where there was room for it (Thummarukudy, 2010: 12).  

 

According to all three informants, this is due to the interest in implementing simple actions 

that provide fast and visible results. Waste issues and other things with more long-term 

effects on health therefore tend to be neglected. Also the amount of garbage generated by 

camp refugees are usually not considered to be particularly significant, and therefore tend to 

be neglected by international aid organizations (UNHCR, 2007). However, the volume of 

waste can be significant. For example a concentration of refugees in Kukes, Albania, 

generated so much waste that the local waste management could not cope. Refuse tips 

overflowed and untreated sewage were dumped in stream courses (Sudmeier-Rieux, 

Masundire, Rizvi and Rietbergen, 2006).  Traditionally also the mandate of international 

organizations does not extend beyond responsibility for collecting the wastes that arise in the 

camps (Informant Z). All three informants argue that aid agencies must begin to look more to 

what happens to waste after it is taken away, and not just focus on keeping their own camp 

areas clean. The problem is, according to Petersen (2004) that waste is not particularly high 

on the donors' list of priorities and that waste so often are treated in an improvised way. 
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Donors focuses more on delivering equipment and funds for clean up than on capacity 

building and institutional strength up (Petersen (2004). 

 

However, not only the disaster itself produces waste. The subsequent emergency assistance 

also entails waste. Relief work contributes to generate waste by unwanted donations, medical 

waste and emergency relief food packaging (Brown, Milke & Seville, 2011a). Aid deliveries 

provided but not requested might not be needed and therefore it often ends up only as an 

additional burden of waste rather than relief in the affected areas (Ekici et. al. 2009).   All aid 

deliveries, for example, food, clothing and shelter, increase the amount of waste.  For 

example excessive and inadequate relief supplies, such as end medicine and food, but also 

cans, water bottles and other food packages from aid deliveries were contributing with waste 

after the tsunami in Samoa in 2008 (Brown et al, 2011c: 2). Some of the delivered products 

might also be new in the affected area and plastic bottles and packaging from the aid can 

cause obvious problems for the waste collection.  For example after the earthquake in Bam, 

Iran, in December 2003, plastic bottles were not collected on a regular basis and as a 

consequence many of them were instead thrown into latrines and caused serious sewage 

blockages (Petersen, 2004).  The relief goods sent to Haiti after the earthquake also meant 

that the channels that were previously filled with household garbage, plastic bags and water 

bottles now also contains a large portion styrofoam packages used to provide food to 

displaced populations (Thummarukudy, 2010: 13). 

4.2.3. Knowledge and Communication  

Information and communication is important as the community need to support an improved 

waste management system for it to function properly (Petersen, 2004). Much of the problem 

about waste is due to cultural behavior as well as lack of information and communication 

(Informant X and Z). When waste management is not available and people are not aware of 

how garbage might affect health, waste are often spread everywhere. In order to achieve 

sustainability it is not only important to establish systems for sanitation, it is also crucial to 

continually inform people why they should, and should not, behave in a certain way (All 

informants).  

 

An exemption from the generally dysfunctional disaster waste management is the Victorian 

bush fires in 2009, when demolition and debris removal, according to Brown, Milke and 

Seville (2011b) , worked successfully on the whole. The only shortcoming was the planning 
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that could have been better and more structured as well as the information that went out to the 

public (Brown et al., 2011b). In spite of its importance, information to the public is generally 

a weak point for waste management after disasters. For example, the public did not have 

enough information about how the waste should be managed after the tsunami in Samoa in 

2008. Nor did they participate in the preparation or implementation of this, which meant that 

many of them took care of the waste haphazardly on their own, either by burning or burying 

the waste in place (Brown et al., 2011c: 9-10). In Italy, the extremely slow clean up along 

with bad information to citizens meant that people became frustrated and dumped their 

garbage in the streets, which in turn hampered the clean up even more (Brown et al., 2010: 

7). Looking at the case studies on waste management after the tsunami in the Indian Ocean in 

2004, they all had  problems with communication. In Sri Lanka there was a lack of 

communication and coordination between governmental agencies and all other stakeholders, 

including lack of knowledge and expertise in waste management, which meant that the 

projects were not implemented in the best possible way ( Karunasena, Amaratunga & Haigh, 

2010). 

4.3. Health Effects of Waste in Disasters 

Health effects caused by waste occur in combination with other factors, such as poor 

management of water and sanitation. Information is therefore very important also for the 

efforts not to be useless (all respondents).  Together with other sanitary measures and good 

hygiene waste actions are necessary to improve the health of people and the environment 

(UNHCR, 2007).  

Waste issues are weighted based on their health consequences. Things providing immediate 

health consequences are immediately taken care of while things providing more long-term 

effects are left until enough resources are available to take care of this too. Waste must be 

removed not to contribute to further infection (Informant, Y). In the initial face, the direct 

living environment is strongly linked to human health and that is why camp grounds are 

cleared from waste. Later on, fault management and dumping of waste leads to 

environmental problems such as contamination of water, which in turn results in health 

problems (Informant, X). 

 

There are several studies about waste affecting human health but writings on health effects of 

waste caused by disasters are more about possible effects and risks rather than actual cases. 

No actual cases where disaster waste has been related to health problems have been found. 
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This can be because the real risks are so small that they do not need to be investigated or, like 

all interviewees claim, that waste is a neglected issue that has not brought much previous 

interest from researchers around the world. However, most case studies address factors such 

as contamination of drinking water and increased vector breeding. All informants also 

mentioned that they always fear things that infect in a small presence, such as cholera. True is 

also that waste preventing waterways might cause flooding which in turn can lead to further 

negative health effects. According to informant X, debris caused by the earthquake in 

Pakistan in year 2005 made it difficult to keep clean, which resulted in an increase in pests, 

insects, lice and scabies. 

 

OCHA (2011:7) argues that the waste must meet three criteria in order to be a threat to 

human health or to the local environment. It must be Harmful, and thus toxic to humans or 

pose a danger to them, there must also be a Transmission route for the waste to be able to 

affect a Receptor, that can be for example a man or a stream (OCHA, 2011: 7). People can 

get sick through direct skin contact with various pollutants such as pesticides, oils and acids. 

By inhaling dangerous chemicals and products, substances formed during incomplete 

uncontrolled burning of garbage as well as dust, particles and asbestos fibers. Also, ingestion 

of water contaminated by leachate from the waste can cause impaired health (OCHA, 

2011:13). There may also be an increase in rodents and insects that feed from the waste. For 

example flies that thrive and multiply in areas where there is food, mosquitoes where there is 

stagnant water and rats that like to eat food and garbage (UNHCR, 2007). Unfortunately there 

are also a lot of vector-borne diseases spread by the animals and insects gathered in or close 

to waste. Hanta virus, leptospirosis, plague, and scrub typhus are all examples of diseases that 

can be obtained by rat feces, mosquitoes can carry malaria and dengue fever while flies can 

cause bacterial infections (OCHA, 2011:13). People can also get injured by collapsing waste 

piles and uncontrolled fires in the waste, as well as they can get wounds caused by sharp 

objects present in the waste. 

 

However, waste is not only harmful to human health in the short run. It can also give rise to 

environmental problems which affect people in the long term. Waste might, for example, 

contaminate the soil and thus making it a hazard for people and animals, and it can also make 

the land unsuitable for agriculture (OCHA, 2011:13). Adverse health effects can also be 

caused by leachate from wastes polluting both surface and ground water supplies (UNHCR, 

2007). Landfill gas produced by the degradation of organic waste can pose a risk to humans 
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and animals, and with the help of wind and water litter can move long distances and thus 

affect even greater areas than those which in the first place were affected by the disaster 

(OCHA, 2011:13). In the long term preventive measures, such as ensuring that the 

environment is not favorable for pests and vectors, are the most effective methods to keep 

these populations in check (UNHCR, 2007). 
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5. Analysis 

According to the guidelines waste management following disasters is sustainable but in 

reality it does not work quite perfect. All informants and all previous studies point out that 

weaknesses in disaster waste management are common. The actual amount of waste caused 

by most disasters means that disposal of garbage becomes almost insurmountable and a 

problem for all affected countries regardless of previous function of waste management. 

However, the better system of waste management before the disaster the easier to take care of 

waste after the disaster and thus a faster recovery of the community. The urgent human needs 

caused by disasters also means that the waste is given a low priority while the quest for a 

quick and cheap disaster recovery make waste management hierarchies to be neglected.  

 

To achieve sustainability, the environmental perspective in LCSA implies that materials and 

energy flows, resource and land use, as well as emissions must be minimized. Also WMH 

prioritize waste minimization, which in the first stage is about source reduction. Source 

reduction of waste that is directly caused by disasters themselves is not possible to achieve by 

any other way than by communities and buildings being constructed in a way that makes 

them able to withstand the forces of nature. However, the waste produced in response to 

disasters can easily be reduced. 

 

After a disaster, the affected population is often in need of help from the outside world. 

Looking at the guidelines aid work is sustainable in regard to waste management both from 

the LCSA and WMH point of view. The guidelines live up to WMH by emphasizing the 

importance of not distributing products producing a lot of waste, and by encourage reuse, 

recycling and if possible also composting. Thus the guidelines is also partly complying with 

the environmental part of LCSA, although they call for fast removal of debris by temporary 

storage stations and the financial aspects thereof is not specifically dealt with. The guidelines 

also follow the policy of SLCA by emphasize the importance of health and safety for both 

staff and camp residents and being eager that local people should take part in the work 

performed. In addition the guidelines points out that in cases where waste management is part 

of the assistance given knowledge and labor must come from and be given to the local people 

so that the management continue to function and develop even when the aid workers have left 

the country.  
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Disaster relief actions are most important for human health as it assist in meeting the basic 

human needs with aid such as water, food, emergency health care and protection. In other 

words, the focus of emergency aid is to meet immediate needs, but by doing so it can also 

create new challenges. Although The Sphere Project (2011) argues that unneeded items and 

packages should not be distributed, people and organizations often seem more eager to send 

away relief supplies to disaster-stricken areas than to make sure the goods are in good 

condition and quality and respond to the real needs in the area.  Also immediate survival, to 

ensure that people have access to food and water, is given priority over waste minimization. 

This is correct as survival shall be the first priority and if people do not live there is no need 

to take care of their garbage. However, although humanitarian aid is focused on urgent needs 

it does not have to be short sighted.  

 

A sustainability analysis in accordance to LCSA involves avoidance of unnecessary 

emissions. Transporting relief goods and personnel over long distances mean unnecessary 

resource and energy uses. Which in turn assists the greenhouse effect, and thus gives rise to 

more future disasters in the form of, for example, flooding, and also excessive costs. To avoid 

long distance transportation of materials and energy flows as much goods as possible should 

be gathered from neighboring areas. In addition to minimizing of energy losses and emissions 

from transport this could also mean establishment of business contacts capable of maintaining 

even after the aid workers left the area. Thereby also a component in the social part of the 

LCSA would be met. Moreover there is a greater chance that the affected population is 

familiar with the goods from nearby areas and thus know how to take care of the waste they 

produce.  

  

Because even if the camp is kept clean and free from waste, packaging and other relief goods 

also spread to the surrounding community. Bringing in goods producing garbage thereby 

means that portions of it ends up in the surrounding environment where it remain if the local 

waste management is not functioning. This can be seen clearly in the case of Haiti when aid 

packages contributed to the dam up of water channels in Port au Prince (Thummarkudy, 

2010). In order not to contribute to further accumulation of waste, more of the emergency 

relief packages sent to disaster-stricken areas should also be of degradable quality. Aid 

agencies are eager trying to keep people informed in order for the work they do to operate as 

smooth as possible and besides providing information about the importance of keeping the 

environment clean, they may also be able to introduce some sort of deposit on water bottles 
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and other packaging that they distribute. This so that they will not spread in the environment 

but instead can be returned and maybe even reused. This would, in addition to reduced use of 

raw materials and lower production costs, also give a little extra income to the people who 

return these things.  

  

In the case of waste accumulation and handling outside the camps, this is mostly the affected 

areas' responsibility. For example, the aid organizations collect the waste generated in the 

camps but when the waste leaves the camp area the responsibility for management of the 

waste accrues to the concerned authorities. As disaster struck areas often lack appropriate 

conditions for waste management, the function is seldom good. The waste caused by disasters 

is a major cost in itself, partly as much has been destroyed and must be rebuilt but also as the 

produced waste, preventing the availability, and thus must be transported away. Guidelines 

states waste should not be moved until appropriate areas are identified (OCHA, 2011). 

However, the amount of waste produced after disasters are often very large and even if there 

are waste dumps in the area, the surface of these is not always enough. Poor planning for 

dealing with disaster waste, for example if no appropriate storage areas are identified, means 

slow recovery of waste collection system and that more and more garbage is accumulated on 

the streets.  Allowing waste to remain on the streets, in presence to people is neither this 

sustainable from an environmental or societal perspective. 

  

The accumulation of waste that occurs if waste is not taken care of as early as possible may 

cause both physical and mental health effects. Although informant Y means that waste is 

prioritized following the health effects that they may give rise to, the focus is often to remove 

waste that is visible to the public. To focus on removal of waste from people's immediate 

vicinity, to prioritize disposal of visible waste, assists the mental well being as people do not 

have to be consistently reminded by the visual damage caused by the disaster. Focusing on 

visual waste also have negative aspects as the physical effects of waste that people do not see 

every day are given a lower priority. The waste that is present in sensitive but not visible 

natural areas, waste that may affect human physical health in the long term for example by 

contamination of drinking water, often remain lying for a long time. 

 

The prioritizing of rapid removal of waste from people's immediate vicinity also means that 

waste is often transported to temporary, not suitable for waste, storage stations. For example, 

playgrounds and coral mining areas were used for storage of garbage in Sri Lanka after the 
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tsunami in 2004 (Basnayake et al., 2006). Storing of waste in inappropriate areas may lead to 

emission of harmful substances to land and water.  Temporary storing of waste prevents 

fulfilment of both LCSA and WMH as it, except from possible emissions, for instance also 

gives rise to future costs as it later have to be moved again. Apart from increasing costs of 

transportation multiple movements of waste also reduce the possibility of recycling and reuse 

as well as increase the energy use and costs of sorting. For when the waste in the case studies 

were moved to temporary spaces it was mixed even more and the possibility of reuse and 

recycling were reduced. Planning on what to do with the waste and where to carry it is 

therefore important in order both to move the waste from human proximity, reduce 

environmental impacts and to avoid moving the waste several times as this means more 

transport costs and costs for soil decontamination.  In other words, planning is of highest 

importance in building up a society's resistance and to manage waste in a sustainable way. 

 

In order to minimize the use of raw material, energy and other resources, to reduce 

environmental impacts and to make use of as little landfill space as possible not only source 

reduction (which is impossible in cases where the society is already in ruins) but also reuse 

and recycling is   important. Reusing products and materials means not only sustainability in 

terms of environmental benefits, it is also economically sustainable as the costs for things as 

raw materials, production, transportation, use, and final disposal as well as costs for 

environmental rehabilitation is reduced.  Reusing and recycling is economically preferable as 

fewer products need to be produced or purchased and the cost of rebuilding the society 

thereby is lower. Even if the kind of products and the extent to which items can be recovered 

and recycled is highly dependent on the market demands and the available technical 

opportunities recycling and reusing a larger fraction of disaster waste would give people jobs 

and a potential source of income. It would help people to build up both their community and 

their own livelihood. Thus reuse and recycling is also socially sustainable as it gives people 

more livelihood opportunities than landfills or new products purchased from abroad. 

However, as the debris is transported back and forth and recycling, reuse and recovery are not 

a priority after disasters recycling after disasters are often done by scavengers. Although 

scavengers may earn their livelihood by searching through waste at dump sites this process is 

not socially sustainable as it is adversely affecting their health and they are exposed to risk of 

injury.  

 

The fact that the various guidelines live up to such a large fraction of both LCSA and WMH, 
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while the actual management of disaster waste does not, can be related to several different 

causes. This may be partly due to the fact that most things are easier in theory than in reality, 

and that the situation following most disasters are overall chaotic. Many affected areas lack 

the functionality to meet the priorities of WMH even before being struck by disasters. Hence 

it becomes increasingly difficult for them to meet these priorities after a disaster when 

everything is laid in ruins. Even countries with well functioning infrastructure are sometimes 

forced to deviate from WMH due to the huge amounts of waste. However, even before the 

earthquake struck in Haiti in the year of 2010, the waste treatment were ill functioning and 

the country was dependent on outside assistance to manage its waste. In accordance with 

LCSA a system like that is not sustainable. Not having a plan for disposal of waste caused by 

disasters means that decisions regarding things like placement and management of waste 

must be taken after the disaster has already occurred. Thereby time to make safe decisions is 

often lacking and this often leads to short-term solutions that have negative impacts to both 

environment and health. Areas that have better infrastructure and waste system from scratch 

are thereby also recovering faster than others. This means that countries need to build up their 

resilience to disasters by both financial and physical resources coming from the local 

community rather than from the outside. 

 

One other reason for the lack of compliance with the LCSA and WMH in real disaster 

situations is that information sharing, which is of great importance in the guidelines, have 

gaps in reality implementation. The population is often lacking information on waste 

management procedures and health promotion activities and thereby any other effort of 

sustainability in the process is counteracted. In accordance to SLCA people in the local 

community must feel that they have a part in the decision making, they need to know how to 

handle the waste they generate and how they should do to avoid diseases. Because how can 

the built up waste system ever work in the long term if no locals know how to manage them? 

Unless the public know how to act and behave properly in terms of health they will not act in 

that preferred way. If the public does not get insight and participation in the process of 

decision making the decisions may lack public support and will thereby not be respected. 

 

A third and final reason to why the guidelines are sustainable in contrast to the real 

management is that these guidelines are published in recent years. For example, the edition of 

Disaster Waste Management Guidelines used in this study is from 2011 but there is also a 
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newer, yet unpublished, online edition to find at the web
1
. That these guidelines are published 

so late in time, after the implementation of response to most disasters which this study is 

based on, the difference between theory and reality may be due to the fact that the 

recommendations had not yet been implemented. This interpretation is supported by the fact 

that all informant stated that aid work during the recent years has gone towards a greening of 

response, which mean that the relief work is becoming more and more environmentally 

friendly. 

 

Thus, the hope is that the mentioned trends towards a greener aid continue to move forward 

and that the guidelines will reach a greater degree of implementation. If so the criteria of both 

LCSA and WMH are more likely to be met. This is much needed for communities to become 

more resistant to various disturbances and for waste treatment after disasters to be done in a 

sustainable way. 

                                                 

1 http://www.eecentre.org/Resources/Guidelines/JEUDisasterWasteManagementGuidelines.aspx 
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6. Discussion and Recommendations 

With regard to waste management following disasters, it is a big difference between how it 

should work in theory and how it works in reality. In theory, in the guidance given by existing 

guidelines, human health is taken into account and so also in reality. However, this could be 

improved and the health aspects of waste that cannot be disposed of in a good way after a 

disaster could be emphasized to an even greater extent. 

 

At present there are statements about relief work contributing with waste in disaster affected 

areas. There are also policies, codes of conduct and recommendations addressing 

management of the waste generated and bad examples of when waste management gone bad 

and destroyed resources available in the disaster struck area.  However papers on how, to 

what extent and what is being done to counter this are few. There are also lots of descriptions 

about how waste may affect human health but hard to find anything about how the waste 

impacted health in reality. For relief work to do as much good as possible continuous 

improvement is required in order to make improvements. Problems need to be elucidated and 

in order to improve the real problem areas a good knowledge base is required. Therefore, in 

order for waste management and relief work following disasters to be as efficient as possible 

the real impact of waste in disasters must be investigated. The real, not the possible, health 

effects must be brought into light. More research needs to be done on how the waste that 

occurs after disasters affect human health, if affects the health. This as problems must be 

given greater attention in order for them to be corrected.  

 

Of great importance for a successful waste management following disasters are also the 

affected country's previous conditions and waste management systems. A large portion of the 

world's countries have inadequate waste management systems today, which implies that they 

may not be available for all or conducted in ways that are extensively harmful to the 

environment or to human health. In order for these societies to take care of the waste more 

quickly, in environmentally efficient and healthy way following disasters, it is not enough 

that international organizations step in with assistance after a disaster has already occurred. 

For these countries to have a waste management system to build up after a disaster, their 

everyday waste collection must be financed and organized in a better way.  This cannot be 

based on international aid as a system has to be rooted in the local community to be 

sustainable in the long run. In other words, their waste management systems need to become 
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more resilient.  
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7. Conclusion 

Sustainability is a complex issue that it involves impacts on environment, economy and 

society. After a disaster sustainable waste management becomes even more difficult to 

conduct as everything is chaos and people are in crisis. In the guidelines on how waste should 

be managed after disasters both health and sustainability is taken in regard but in reality the 

focus after disasters is to save lives and waste management thus becomes a neglected issue. 

 

The huge amounts of waste arising from many disasters overwhelm almost all affected 

societies. After disasters priority lies on waste in immediate vicinity to people and waste that 

provide health effects in the long-term is thereby overlooked. The function of waste 

management following disasters include a heavily dependence on the function before a 

disaster struck. Also available resources, how waste issues are prioritized and how well the 

management takes hold in the local community are of great importance. In some cases, waste 

management works well, but in most cases there are shortcomings and waste is left 

unmanaged for a long time. 

 

Although there are no studies available showing real effects of disaster waste on human 

health the accumulated waste may lead to health effects by, for example, contamination of 

drinking water and an increase in disease-carrying vectors in the area. The most important 

factor to avoid this is continuous information to people about how they should behave in 

order to avoid infection and what they should do with the waste created. 

 

By planning for the management of disaster waste even before a disaster occur the 

opportunities for a well-functioning, sustainable waste management that minimizes the 

impact on health are improved. Aid organizations can also give higher prioritize to waste 

issues and increase the support given to help affected areas to build sustainable waste systems 

and environmentally friendly options for final disposal of waste. It is also important that 

relief goods generate as little waste as possible and to reduce the negative impact on 

environment, economy and society. Opportunities for reuse, recycling and resource recovery 

must therefore to a greater degree be calculated and planned for. 
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Appendix 1 

Interview Guide 

How do affected areas / development organizations work with waste after a disaster? 

How is waste and its various treatment options prioritized? 

How do you experience that waste management functions after a disaster? 

What are the main problems preventing the waste management from optimal function? 

What are the health consequences of waste occurring after a disaster? 

 

 

 


