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Sammanfattning  
 

Internationella redovisningsprinciper bygger i huvudsak på anskaffningsvärdemetoden vilken 

enligt till exempel Munteanu och Zuca, är bäst lämpad på grund av dess bekräftade karaktär, 

klarhet och trovärdighet. Stora relativa prisförändringar och hög inflation leder till att 

anskaffningsvärdemetoden blir mindre relevant och jämförbar då pengar snabbt förlorar sin 

köpkraft, och IASB har därför utfärdat IAS 29 - Financial Reporting in Hyperinflationary 

Economies för att hantera problemen i redovisningen som uppkommer med hög inflation. IAS 

29 anger att ett företags finansiella rapporter skall uttryckas in den gällande värdeenheten i 

slutet av rapporteringsperioden. Kritiken mot anskaffningsvärdemetoden är bland annat att 

hänsyn inte tas till att köpkraften i ett land minskar vid hög inflation och att 

anskaffningsvärdemetoden vid hög inflation innebär att företagen övervärderar sina vinster och 

därför delar ut för mycket av eget kapital vilket urholkar företagens operativa kapacitet. 

Kritikerna menar att detta är negativt utifrån ett kapitaltäcknings-perspektiv och att utdelning 

inte bör ske med mer än att bolagets köpkraft bibehålls. 

 

Många studier har gjorts i bland annat USA, Israel och Zimbabwe för att belysa problemen som 

uppkommer med anskaffningsvärdemetoden. En studie gjord av Parker i USA 1977 visar på en 

markant skillnad efter prisjusteringar och menar att även en genomsnittlig inflation på 11,8% 

måste beaktas. Inga studier har, till författarnas vetskap, gjorts på Brasilien som under åren 

2015 och 2016 haft en inflationsnivå på mellan 6,2% och 10,7% och som under åren 1980-1996 

dessutom hade hyperinflation. I studien undersöktes hur nio Brasilianska företags 

resultaträkning och delar av balansräkning, upprättade enligt IFRS och anskaffningsmetoden, 

påverkas av prisjusterad redovisning. Resultaten i studien bekräftar precis som studien gjord av 

Parker, att skillnaderna för olika finansiella mått och nyckeltal är små på aggregerad nivå för 

samtliga företag men att större skillnader framstår mellan individuella bolag. De stora 

individuella skillnaderna förklaras framförallt av 1) inflationens effekt på intäkter och kostnader 

samt av 2) inflationens effekt på anläggningstillgångar och skillnader i avskrivningar och i viss 

utsträckning, 3) inflationens effekt av justerade varulager.  

 
 



 
 

 
 

Abstract  
 
International accounting principles are generally based on historical cost accounting which, 

according to Munteanu and Zuca, is the best suited accounting method due to its conforming 

character of clarity and reliability. Large relative price changes and high inflation makes 

historical cost accounting less relevant and comparable as money loses its purchasing power. 

The IASB have therefore established IAS 29 – Financial Reporting in Hyperinflationary 

Economies to tackle the accounting problems that occur during high inflation. IAS 29 states 

that a company’s financial statements shall be expressed in the current value unit at the end of 

the reporting period. Criticisms against historical cost accounting are particularly that no 

consideration is taken to decreased purchasing power in a country when inflation is rising and 

that historical cost accounting during high inflation results in companies overvaluing their net 

income. Thus, as a consequence, companies pay out an excessive dividend from their owners’ 

equity which, in turn, erodes the companies’ operative capacity. Critics mean that this is 

negative from a capital maintenance perspective and that dividends should only be paid out to 

the point the company’s purchasing power remains intact.  
 

Previous studies have been conducted in the USA, Israel and Zimbabwe in order to illustrate 

the problems that occur with historical cost accounting. A study made by Parker in USA 1977, 

shows a significant difference in the financial reporting after adjusting for inflation. This means 

that even an inflation rate of 11,8% must be considered when preparing the financial statements. 

No studies have, to the authors knowledge, been done on Brazil. A country, which during 2015 

and 2016 had an inflation rate between 6,2% and 10,7% and during the years 1980-1996 had 

hyperinflation. The study examines how nine Brazilian companies’ respective income 

statements and partial balance sheets, established according to IFRS and historical cost 

accounting, are affected by price level accounting. The study’s results confirm, just as Parkers 

study, that the differences for different financial measurements and ratios are small on an 

aggregated level for all companies but that larger differences occur between individual 

companies. The large individual differences are explained by 1) inflation’s effect on revenues 

and costs, 2) inflation’s effect on the price level adjustment of net plant and change in 

depreciation and to some extent 3) inflation’s effect on the adjustment of inventories. 
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1. Background  
	
	
There are three different components which effect relative prices changes; a) specific price-

level changes which, amongst other things, refers to specific price changes as they relate to 

technological improvements and consumer preferences; b) the second component, general 

price-level changes, refers to general price inflation and the last component c) refers to currency 

and fluctuations in the exchange rate (Elliot. 1986, p. 33). This study is concentrated to focus 

on relative price changes referring specifically to general price level changes in inflation in 

relation to the Brazilian Consumer Price Index for the years 2015-2016. This is because 

previous studies have shown that relative inflationary price changes can reduce the reliability 

of accounting and therefore financial reporting (Chamisa. 2007, p. 73; Davidson & Weil. 1975, 

p. 27; Parker. 1977, p. 95).   

	
Inflation is defined as: ”an increase in the overall price level” (Case, Fair & Oster, 2014, p. 

444). Inflation occurs due to changes in the overall price level due to changes in supply and 

demand. This could be caused by relative price level changes as income levels increase or 

decrease at a faster rate than the prices on goods or services which can result in losses or gains 

in purchasing power (Case, et al. 2014, p. 480). Ball and Mankiw (1995, p. 162) means that 

variations in relative price levels (because of the change of supply and demand) whereby some 

individual prices increase and others decrease will not necessarily effect inflation as such 

increases and decreases can offset each other. Large supply shocks could however result in 

skews which, in turn, will affect relative price changes in total and therefore lead to significant 

impact on inflation. 	
	
Case, et al, (2014, p. 444) mean that the goal of fiscal policies has been to keep inflation at a 

low level because in periods with high inflation, it can lead to a lot of problems. For example, 

banks can stop counting deposits, companies can’t fulfill their obligations and people start to 

demand wages according to the increase in the inflation rate. Hyperinflation is especially 

problematic because high inflation also brings an uncertainty in predicting future inflation. 

Often, the expected inflation is based on the inflation for previous years, but with a variable 

inflation it becomes difficult to predict the expected inflation (Hall & Papell, 2005, p. 427).  

	



 
 
  2 
 
 
 

Accounting for changing prices and inflation has for a long time been a well debated area when 

it comes to valuation methods of assets and liabilities (Parker. 1977, p. 95; Davidson & Weil. 

1975, p. 27; Kirkulak & Balsari. 2009, p. 374; Charisma. 2007, p. 73). There are four different 

valuation methods when preparing the financial statements according to International Financial 

Reporting Standards (IFRS); Acquisition value based on historical cost, Replacement value 

based on current cost, Net realizable value and Present value (IASB Framework, paragraph 

100, 2001). The International Accounting Standards Board, (IASB framework, paragraph 101, 

2001) has concluded that historic cost accounting is to be considered preferable and is the most 

common method used in preparation of financial reports. Replacement value is also a preferable 

valuation method as historical cost accounting does not consider specific price changes for non-

monetary assets. According to Deegan and Unerman (2011, p. 159), historical cost accounting 

is the predominantly used accounting method today for business entities. Inventory must be 

measured at cost, or net realizable value if lower according to IAS 2. For Property, plant and 

equipment, there are two options for measurement under IAS 16, the “fair value model” and 

the “cost model” where the latter is predominant. According to Munteanu and Zuca (2015, p. 

92), historical cost accounting is concluded being best appropriate as valuation method due to 

its reliability, clarity in definition and its confirmable character.	
	
The IASB has concluded that inflation and changing prices is a problem when preparing the 

financial reports and has therefore issued IAS 29 - Financial Reporting in Hyperinflationary 

Economies in order to tackle the problem with high inflation. According to IAS 29 and 

paragraph 6, recognition of assets and liabilities under historical cost accounting are done 

without consideration to changes in general prices or to changes in specific prices. Exceptions 

exist for companies who choose to/ or are required to report according to fair value and current 

cost accounting and thereby consider changing prices and the effects of inflation. The IASB 

(IAS 29, Paragraph 2) states that it is not meaningful to report a company’s financial statements 

in its local currency without restatement when inflation is significant, as money loses its 

purchasing power over time. Comparisons can be misleading when comparing transactions, 

even in the same accounting period. 	
 

According to Deegan and Unerman (2011, p. 162-163) a generally accepted view is that the 

dividend should only be paid from profits and before deciding on this, consideration has to be 

taken to Capital Maintenance. Depending on which perspective one takes on capital 

maintenance, dividends should not be paid out to a greater extent that it does not erode capital 
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from a purchasing power point of view, something that is important under periods with high 

inflation. One of the criticisms of historical cost accounting is that changes in purchasing power 

are not considered (Davidson & Weil. 1975, p. 74).  

 

1.1. Problematization  
 
 
There is criticism of historical cost accounting, particularly due to the incapability to provide 

accurate information about the companies’ financial positions in times of significant changes 

of relative prices and inflation. Criticism started in times of increasing inflation during the 

1920s and 1930s. The criticism increased from 1950s to 1980s but declined thereafter when 

inflation throughout the world began to decrease. Subsequently, the use of current market 

values, knows as fair values, have been introduced as alternative accounting methods for certain 

assets and liabilities. (Deegan & Unerman. 2011, p. 158) 

 

Today, just a few countries experience hyperinflation with three-year cumulative inflation rates 

exceeding 100% (Venezuela, South Sudan and Surinam) or projected three-year cumulative 

inflation rates exceeding 100% (Angola, Libya and Argentina) (The International Practices 

Task Force, IPTF, 2017).  

 

Rascolean and Rakos, (2016, p. 243) posited that historical cost accounting has proved 

throughout the years to be less sufficient in the measurement of the balance sheet and should 

only be used when there is no other alternative. An option to historical cost accounting is 

valuation to fair value. However, many opponents are, according to Rascolean and Rakos, also 

opposed to this method due to its lack of credibility. Rascolean and Rakos state that the 

opponents to the fair value method consider the historical cost accounting to have more 

credibility and is therefore seen as the logical foundation for measurement when presenting 

financial information. 	
	
Thies and Sturrock (1987, p. 375) conclude in their study of 50 entities in USA between 1977-

1983 that historical cost accounting is overstating profitability during periods of rising prices 

and that the financial ratios thereby give a significant misleading of the firm’s financial 

strengths. They mean that in periods of increased inflation, entities that report according to 

historical cost accounting need to extend their profit margins and that ”lags” in changes in the 
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rate of inflation will result in pricing errors and incorrect decisions regarding loan approval and 

stock analysis. Kirkulak and Balsari (2009, p. 375) also conclude in their study that historical 

cost accounting overstates the firm’s financial strengths. As historical cost accounting is 

considered to not take changing prices into account, this method therefore tends to overstate 

profits in times of rising prices, and that dividends to shareholders in fact can lead to an erosion 

of operating capacity (Deegan & Unerman, 2011 p, 160). 

 

Barniv (1999, p. 283-284) concluded in his study on relevance of inflation-adjusted earnings 

on Israeli entities that when inflation rates are at moderate double-digit levels, historical cost 

accounting data does not give a sufficient measurement of accuracy and that the information 

content of the reported earnings is not reliable. Inflation adjusted accounting measurement does 

however become more reliable and relevant the higher the inflation rate gets. Barniv means that 

inflation-adjusted accounting, such as prescribed in IAS 29, is essential for investors even at 

moderate double-digit inflation. Kirkulak and Balsari (2009, p. 375) on the other hand mean 

that both historical cost and inflation adjusted accounting is value relevant and that they have 

comparable influence for forecasting on stock returns. Barniv (1999, p. 272) conducted his 

study based on ISOP (equivalent to Statements of Financial Accounting Standards in the U.S.). 	
	
According to IAS 29 (paragraph 7), a company is not allowed to present inflation adjusted 

information as a complement to the non-adjusted financial reports until the prerequisites of 

hyperinflation are met per IAS 29. Therefore, a company that’s active in an economy with high 

inflation - but not in state of hyperinflation as stated in IAS 29 - is not allowed to adjust their 

financial reports to the current price level. Parker (1977, p. 95), Davidson and Weil (1975, p. 

27) and Kirkulak and Balsari (2009, p. 376) means that the inflation adjusted data should be 

seen as complementary and not as a ”substitute” as IAS 29 has determined.  	
	
Previous studies (Parker, 1977, p. 95; Davidson and Weil, 1975, p. 27) have examined how 

price-level adjusted statements will differ from the historical cost statements in the United 

States under the FASB's regulations during the increasing inflation of the 1970’s. These studies 

concluded that there is a difference between the price level and the historical cost statement 

laying claim to the fact that the FASB can’t ignore their results. Parker (1977, p. 70) studied 

1050 companies’ financial reports in the USA over a three-year period (1972-1974) and 

recalculated these according to current price level accounting. The U.S. had at the time an 

annual rate of inflation of 11,8% at its highest point (Parker. 1977, p. 95). The Parker (1975, p. 
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95) study concluded that the effect of price-level adjustment varies greatly among individual 

firms and industry groups. However, the aggregated net income of all 1050 companies showed 

low impact after adjusting for inflation (Parker, 1977, p. 89). Kirkulak and Balsari (2009, p. 

364) conducted their study on Turkish companies who were obliged to prepare financial 

statements according to both price level accounting and historical cost accounting for 

comparison purposes in accordance with Turkish Uniform Accounting System, applying 

Generally Accepted Accounting Principles (GAAP). Chamisa (2007, p. 73), conducted a study 

in Zimbabwe - a country experiencing hyperinflation where entities are required to apply IAS 

29 in their financial statements. The study was however critical to IAS 29 due to its lack of 

ability to provide useful information in regard to investment decision making (Chamisa. 2007, 

p. 73).	
	
Parker’s (1977, p. 95) study concluded that even an inflation of 11,8% has a varying impact on 

the financial statements. IASB (IAS 29, paragraph 6) confirms that the financial reports 

published according to IFRS regulations and based on historical cost accounting do not take 

into account general price level changes. Despite this contradiction, it is not allowed to establish 

price level adjusted statements as a complement to the historical cost accounting (IAS 29, 

paragraph 7).  

	
Brazil has for a long time struggled with inflation (Rodrigues, Schmidt & Santos. 2012, p. 15). 

During the period 1981-2017 Brazil has had high and variable inflation, at its maximum, Brazil 

had an inflation of 2 477,15% in 1993 and inflation reached its lowest point in 1998 at 1,65% 

(inflation.eu, n.d.A). Brazil had a period with hyperinflation according to the criteria in IAS 29 

during 1980-1996 (Higson, Shinozawa, & Tippet. 2007, p. 107). According to WorldWide 

inflation Data (inflation.eu, n.d.A) in the beginning of the 1980s, inflation came to exceed over 

100% and in the end of the 1980s, inflation reached 1972%, which however become short-lived 

as inflation 1991 dropped to 472%. The following year, 1992, inflation rose again to over 

1000% and reached its highest point in 1993. Thereafter, the inflation has dropped, and 1996 

inflation was 9,56%. Since 1996, inflation has been below 13%. See appendix 1 and 2 for a 

historical overview of the Brazilian inflation between 1981-2017. Brazil has applied IFRS 

reporting since 2010 (IFRS.org. n.d.A) and is not obliged to apply inflation accounting. No 

studies, to the authors knowledge, have been conducted on Brazilian companies. 	
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Due to the history of high inflation rates for Brazil, it would be of interest to examine how 

inflation influences Brazilian companies’ income statement and partly the balance sheet when 

applying price level accounting.  

	
	
1.2. Research questions  
 
How is net income, profit margin (return on sales), owners’ equity and return on owners’ equity 

(prepared according to IFRS and historical cost accounting) impacted by adjustments for price 

level accounting? This research question was conducted on nine companies in Brazil with 

relatively high inflation and a history of hyperinflation. Are the results in line with other studies 

made in other countries? 

	
	
1.3. Aim  
 
The aim of this study is to examine how the income statement, parts of the balance sheet 

(expressed as a partial adjustment for return on owners’ equity), applied according to IFRS and 

historical cost accounting, change by adjustments according to price level accounting for nine 

entities in Brazil listed on the US stock market.  

	

1.4. Delimitations 
 

This study will examine a period of two years (2015 and 2016) for nine Brazilian listed 

companies. The periods were chosen because data from 2017 was not available for the authors. 

The period of two years was considered to be sufficient to see what impact inflation have when 

comparing price level adjusted accounting with historical cost accounting according to IFRS 

financial reporting. 	
	
To the authors knowledge it is not stated any specific value for what high inflation is. The IASB 

considers hyperinflation in numbers to be when “the accumulated inflation rate approaches 

100% over a three-year period” (IAS 29, paragraph 7). Parker (1977, p. 95) considers high 

inflation to be 11,8% while Gordon (2001, p. 178) in her study means that Mexico had a high 

inflation rate as it is “ranging between 7% and 52%”. In Sweden, the inflation rate for 2016 

was 1,74% (inflation.eu. n.d.B) and Agell and Lundborg (2003, p. 16) mean in their study that 
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the Swedish inflation were high when it was between 5 to 12%. There is shared sentence of 

what high inflation actually are and therefore the authors of this study have, based on the above, 

chosen to define high inflation as an average annual inflation of 8% and an inflation that varies 

+/- 1% between the years. 	
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2. Theory 
	
	
2.1. Inflation and changes in relative prices   
 
According to Ball and Mankiw (1995, p 161-162), the primary determinant of inflation rate in 

the long run is growth in the money supply but also supply or price shocks could have a 

significant impact on inflation. Supply shocks create changes in relative prices, an example is 

the increasing price of energy (oil) compared to other commodities in the 1970. According to 

classical theory, real factors determine relative prices, and the money supply determines the 

price level. Increases in relative prices do not necessary create higher inflation if prices on some 

commodities go up and prices on other commodities go down for a given stock of money 

(supply). If prices were fully flexible, these price changes would offset each other and not create 

inflation. However, the reason for that inflation goes up when shocks incur is due to rigidities 

in the price-adoption process. During this process, allocation of relative price changes can be 

positively or negatively skewed (distorted). A positive skewness may incur in large shocks 

where some entities adjust their prices up significantly whilst other entities only adjust their 

prices down to a lesser extent due to the high cost for changing prices, resulting in an overall 

price level increase (a negative skewness incurs when price decreases incur to a greater extent 

for some commodities compared to price increases for other commodities, resulting in a 

decrease in inflation). To conclude, a large shock could therefore have a disproportionate 

impact on the price level (inflation) depending on the allocation of the relative price changes.	
 

The relationship between inflation and relative price variability can however arise from many 

sources and not only from price shocks and monetary shocks. Other shocks such as war or 

depressions can also have an important role for inflation and relative prices. In addition, state 

policies could have an impact on the relation between relative price variability and inflation, 

and between these and other variables. (Fischer, Hall & Taylor. 1981, p. 430)	
	
Mason (1955, p.40) noted in his study of the change in reported revenues between 1941 and 

1951 that, despite the increase in the general price index of 76%, the reported sales more than 

doubled. Mason posited that this increase of revenues was either affected by physical volume 

increases due to increased demand and/or productivity or to do with the fact that the specific 

product prices charged increased at a faster rate than the general price level, or a combination 
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of both. He further demonstrated that sales, when calculated according to the general price level, 

recorded more realistic increases over the ten-year period as opposed to the increases due to 

specific price inflation.	
	
Relative price variability is likely to be greater when unanticipated changes in the inflation 

incur, this creates uncertainty and reduces the efficiency of the price system (Fischer, et al. 

1981, p. 381-383). One can distinguish between unanticipated and anticipated inflation where 

the unanticipated inflation is riskier and more readily associated with greater uncertainty which, 

in turn, serves to aid in a decline of people entering into long-term contracts that may have been 

more advantageous for the future (Case, et al. 2014, p. 482-483). Fischer, et al. (1981, p. 383-

384) means that an anticipated change in the money stock will not affect relative price changes 

and thereby inflation in contrast to unanticipated inflation, which affects both the price level 

with unanticipated changes resulting in relative price changes increases.	
	
The theories about relative price changes and inflation are important for this study as they 

explain how relative price changes can have a significant impact on inflation which in turn 

could distort the reliability and relevance of accounting based on historical cost which the 

following sections will address.  

	
	
2.2. Capital maintenance and purchasing power  
 

It has been argued that historical cost accounting does not take into account changing prices, 

and therefore tends to overstate profits in times of rising prices, and that dividends to 

shareholders actually can lead to an erosion of the firm’s operating capacity. (Deegan & 

Unerman, 2011 p. 160)	
 

A generally accepted view is that dividends should only be paid from profits (included in 

corporation laws in many countries). A definition of profit by Hicks (1946, see Deegan & 

Unerman. 2011, p. 162-163) is that this is the maximum amount that can be consumed (or paid 

out as a dividend) during a period while still being as well off at the end of the period (when 

compared to the beginning of the reporting period). This relies upon the notion of Capital 

maintenance, in effect to keep consumption at a level whereby the firm’s capital has not 

decreased.	
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Capital maintenance has different meanings depending on which perspective is adopted, 

Financial capital maintenance or Capital maintenance considering purchasing power.	Under the 

first perspective - Financial capital maintenance; historical cost accounting has taken on the 

position that capital maintenance is about to maintain financial capital intact, in effect dividend 

is only paid out to extent it does not erode financial capital. A reported net profit can then 

generally be paid out as dividend. 	
 

Another more prudent perspective of capital maintenance discusses the need to maintain 

purchasing power intact - Capital maintenance considering purchasing power. Under this 

perspective, dividend is only paid out to the extent it does not erode capital from a purchasing 

power point of view. In this case, a lower dividend is paid out to maintain same purchasing 

power at the end of the period compared to the beginning of the period. A way to do this is to 

adjust historical cost accounts for changes in the purchasing power of the currency typically by 

use of the price index. Typically, in times of rising prices, this will lead to a reduction in income 

relative to the income calculated under historical cost accounting. (Deegan & Unerman, 2011 

p, 162-163) 

 

Purchasing power could be defined as “the quantities of other goods which given a quantity of 

money will buy” (Fisher. 2006, p. 13). According to Deegan & Unerman (2011, p. 167), holders 

of monetary assets will in times of inflation lose in value in real terms as they will have less 

purchasing power at the end of the period.  The possible effects of purchasing power gains or 

losses are described by Mason (1955, p. 42) who posited that an excess of monetary assets over 

liabilities in periods of inflation resulted in purchasing power losses. Conversely, purchasing 

power gains are therefore made in either periods of deflation or when monetary liabilities 

exceed liquid assets (Mason. 1955, pp. 42-43; Smith & Reilly. 1975, p. 23).	
 

A third perspective is about physical capital maintenance, dividend is only paid out to be extent 

constant unit volume, or operating capacity, can be maintained (Deegan & Unerman. 2011, p. 

163). Concerning a company’s operating capacity, profit cannot be recognized until constant 

unit volume can be maintained according to Gynther (1970, p. 716-717). He means that in order 

for this determination to be made, it becomes necessary to adjust all long-term capital by an 

index which mirrors market valuations for each individual asset held on the balance sheet, so 

called Current Cost Accounting. Each index is asset specific due to the fact that asset price 

variation is dependent upon the nature of the asset itself. The sum of the net assets (production 
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volume) is equal to operating capacity. An adjustment in asset prices will lead to changes in 

operating capital required by the firm. Three such operating capacity indices are:  

a) The maintenance of operating capacity of the actual assets owned by the firm of the 

previous reporting year. This is achieved by the restatement of long term capital 

(because of the variation in specific market prices of assets during their working life) 

within the firm in order to rebuy or rebuild these assets during their lifetime. (Gynther 

1970, p.716) 

b) The maintenance of operating capacity based on the most technologically up to date 

goods in order to produce the same volume of goods and services as produced by the 

previous, less up to date assets. The capital maintenance restatement index is based upon 

specific active market prices for the above described up-to-date fixed assets. (Gynther 

1970, p.716) 

c) Lastly, the restatement of of long-term assets for operating capacity in relation to the 

most technologically updated equipment to produce the same value of previous 

production. In order to do this, active market prices relating to the asset in question 

whilst incorporating the price variations of the selling prices of the goods and services 

produced with the updated equipment (price value adjustment) account for the operating 

index. (Gynther 1970, p.716) 

The goal of the above versions of operating maintenance is to account for the true value of the 

asset during the reporting period. (Gynther 1970, p.716-717) 

	
These theories are important for this study as they explain how high inflation can have an impact 

on purchasing power and why companies need to consider inflation and purchasing power when 

determining dividends whilst at the same time maintaining the firm’s capital intact. 

	
	
2.3. Historical cost accounting 
 

Munteanu and Zuca (2015, p. 91-92) means that the historic cost debate stems from the fact 

that in order to buy or sell financial instruments or assets, one needs to ascertain the objective 

value of these. Therefore, they state that standard setters have concluded that historic cost 

accounting is to be considered preferable because of its definable character. They also mean 

that historic cost accounting offers a stable form of accounting in that it does not produce 

volatility in the financial statements and that historic cost is not subject to active market forces 
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which can either inflate or deflate the true value of the financial statement (Munteanu & Zuca. 

2015, p.94). 

 

Historic cost became prevalent during the nineteenth century because of the Industrial 

Revolution, however it dates back even further to the fifteenth century when it was first used in 

textile factories. Herewith, stems the accounting principles of monetary nominalism and 

prudence. The ”nominalism” refers to the nominal value or historical cost value of the asset. 

The accounting ”prudence” refers to that bought assets are registered in the general ledger when 

control over the asset incur. The emphasis is resting on that all business transactions are to be 

documented immediately so that an accurate documentation of the business’s asset can be 

undertaken without fear of some business transactions falling outside the accounts. (Feleaga & 

Feleaga. 2007, see Munteanu & Zuca. 2015, p. 92-93) 
  

Historical cost accounting takes into account potential losses but does not fully take into 

account all profits (Munteanu & Zuca. 2015, p.94). Historic cost accounting can create hidden 

reserves on the balance sheet, for example in the form of inventories as a report prepared 

according to historical cost accounting does not reveal the fair value of holding inventory for 

long periods of time (Reis & Stocken. 2007 p. 571-572). 

 

According to Munteanu and Zuca, (2015, p. 94), what makes historic cost a weaker form of 

valuation is that significant changes tend to make historical cost deceptive in decisions making 

and alters the valuations of liquidity or purchasing power of equity. This is due to the fact that 

as times passes by, a desynchronization effect appears between historical cost and fair market 

values when the price curve is rising. With the distortion effects known to historic cost 

accounting, specialists have tried to implement corrective measures such as price level 

accounting in the financial statements of hyperinflationary economies. Munteanu and Zuca 

(2015, p.98-99) also means that price level adjustments adjust historic value in real monetary 

terms, however they do not take into account the market’s valuation of the true value of the 

historic cost as accounting to fair market value does. However, fair value cannot be expressed 

objectively in the financial notes of the financial statements because it offers no starting point 

for price, it offers only a market valuation which is subject to market movements. 	
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Financial statements are to a major extent based on historical cost accounting. This summary 

brings up the basic principles with the accounting method and the limitations it has to give 

reliable and relevant information about the real performance of a company in times of high 

inflation.	
	

2.4. Price level accounting 
 

There are two types of price level accounting. The first type focuses on specific price level 

adjustments, whilst the second is more concerned with general price level adjustments. Specific 

price level indices measure the price level movement of specific goods and services. Such 

specific price changes are concerned with the restatement of financial items expressed in terms 

of market value or replacement cost. The restatement procedure involves adjusting the market 

value or replacement cost for the effects of specific price level changes. Proponents of the 

specific price level adjustment advocate that because the information is most relevant (the 

specific price change is item specific and not generalized for a basket of goods or services) it 

therefore must have the most utility in terms of decision making value. (Smith and Reilly, 1975, 

p. 21-22)	
 

According to Smith and Reilly (1975, p.22), general price level accounting finds its routes in 

historic cost accounting. The historic cost amounts are documented in the general ledger 

regardless of change in market value or the changes in value of the dollar related to the 

transactions in the accounting ledger. Thus, all purchase price amounts relating to historic cost 

accounting assign the accounting currency a value of one. Smith and Reilly (1975, p. 22) state 

that historic cost accounting assigns the dollar an “equal weight” to every other dollar, which 

implicitly means that financial statements contain a “mixture of dollars” and therefore made 

up of different “measuring units”. For example, the equipment account in the balance sheet 

contains of a number of acquisitions at different times at different purchasing power levels 

which is shown together with monetary accounts, for example the cash account, that represent 

current purchasing power. The rationale for price level accounting is therefore to adjust 

historical cost accounting values for non-monetary assets to the current price level so that 

monetary and non-monetary assets are comparable in terms of equal purchasing power.   

	
The current balances at year-end of monetary accounts are not restated as they already are 

recognised at the current purchasing power. However, to compare purchasing power of the 
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current monetary assets with prior monetary balances in comparable periods, the prior period 

monetary balances have to be restated into the current purchasing power on the balance sheet 

date. For example, a company have an opening monetary receivable at the beginning and a 

closing monetary receivable at the end of the year of 100, would not restate closing balance. 

However, if price level index has increased from 100 to 110 during the year, opening receivable 

has to be recalculate to 110. This result in a loss of purchasing power which is reported in the 

current year’s price level adjusted Income Statement. (Smith and Reilly, 1975, p. 22) 	
	
Proponents of adjusting historic cost for general price level changes argue that price level 

adjusted accounting is more objective than the use of market values as price level adjustments 

is only a restatement of historical cost values to measurement units of equal purchasing power. 

(Smith & Reilly. 1975, p. 21-23)	
 

The impact of inflation on financial statements occurs according to Smith and Reilly (1975, p. 

22) according to three elements. The first has to do with the change in magnitude of the general 

price level. The second has mostly to do with non-current fixed assets, the longer the assets 

remain on the balance sheet the greater the effects will be from inflation on price-level 

accounting. Thirdly, inflation affects the various accounts differently in the balance sheet, 

which must be considered.   

 

Parker’s concluded in his study from 1977 (p. 89) of 1050 companies’ financial reports in US 

for the three years 1972-1974 - with an inflation rate of 3,7% in 1972, 7,4% in 1973 and 11,8% 

in 1974 (Parker, 1977, p. 83) - that price level adjustments had a small impact on aggregate net 

income for all firms taken together but, for the individual firms the impact on net income varied 

much. Overall, expenses and revenues occurring evenly throughout the year affected the net 

income most, and not depreciation, which many would expect according to Parker (1977, p. 

95). Parker (1977, p. 89) means that depreciation is slightly overstated and net income 

underestimated when the financial reports are prepared according to historical cost accounting. 

For one sector consisting of 161 Utility and Transportation companies, the adjustment of net 

income as well as owners’ equity doubled with little impact on rate of return on shareholders’ 

equity, the increase in equity was largely due to the restatement of assets. Parker (1975, p. 95) 

also concluded in his study that companies in countries experiencing high inflation has to take 

price level accounting into account in the subsequent years even if inflation is absent, if a 
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company is intending to disclose the real economic return on previous assets. Parker called it 

“The Depreciation Time Bomb” (Parker. 1975, p. 94). 

  

Relative price changes can lead to high inflation and there are arguments against historical cost 

accounting that this method sometimes does not give a true and fair view of an entity’s 

performance and financial position in times of high inflation. Price level accounting can add on 

valuable complemental information about performance and financial position in real terms and 

the theory behind the method is therefore important for the study.  

	
	
2.5. Qualitative characteristics for financial statements 
 

The purpose of financial statements is to give stakeholders useful information so that they can 

make economic decisions as to whether to invest in a specific company or not (Deegan & 

Unerman. 2011, p. 222-223). The IASB (IASB framework, paragraph 24) has, in order to meet 

the requirements of objectiveness in this aim, set up four qualitative premises that financial 

information should have in order to be objective and to be useful for decision-making. These 

premises are relevance, comparability, understandability and reliability. 	
	
IASB (IASB Framework, paragraph 3, 2001) states that for the financial information to be 

reliable it has to be free from essential errors. The users of the information should be able to 

rely on that the financial information is correct when reflecting the company’s financial 

position. For the financial information to be reliable, it also has to be neutral in that sense that 

the information will not affect a decision as to reach a predetermined result (IASB Framework, 

paragraph 36, 2001). The IASB’s conceptual framework states in paragraph 37 that when 

uncertain events occur, the companies must handle them with caution (good business acumen) 

when evaluating the balance sheet and income statements. Assets and income are to be valued 

conservatively (understated). If this was not the case, the financial statements would not be 

neutral and reliable. 	But how can the financial data be reliable when inflation has not been 

considered? Konchitchki (2013, p. 40) means that inflation can have major consequences for 

investors, in that the accounting information they receive can be altered by price-level 

adjustments. At the same time, inflation can affect companies in different ways depending on 

how much debt a company has in relation to their assets. 	
	



 
 
  16 
 
 
 

In IASB Framework, it is stated in paragraph 39 that the users of the financial information must 

be given a perception about the company’s financial position by being able to compare the 

financial statements over a longer period of time. Therefore, the information has to be presented 

uniformly. The aim is also that users should be able to compare different companies’ financial 

reports to assess company’s financial position. Companies should not use accounting principles 

that are no longer relevant or reliable, nor should they stick to an accounting principle if more 

relevant and reliable alternatives exist (IASB Framework, paragraph 4, 2001). 	
	
IASB Framework, (paragraph 26) have stated that information in the financial reports has to be 

relevant to be useful for investors in their decision-making. The information is relevant when 

it affects users’ decisions in order for them to make an informed decision and assessment about 

the future. The relevance of the information is affected by its character and essentiality (IASB 

Framework, paragraph, 29, 2001). The degree of how essential the error or the omission of the 

information are depending on the circumstances regarding the line item (IASB Framework, 

paragraph, 30, 2001).	
	
Barniv (1999, p. 283) and Gordon (2001, p. 196) both concluded in their studies that inflation-

adjusted earnings have significant value relevance compared to historical cost accounting. 

Barniv found that historical cost accounting was negligible during periods of hyperinflation. 

Gordon stated that the results from her study were important regardless the rate of inflation 

which varied between 7% and 52% during the studied period.	 It is also important for the 

information in the financial statement to be understandable for its users. It is assumed that the 

users of the information have reasonable knowledge within accounting and therefore, 

information concerning complicated issues that are relevant for the users, must not be omitted 

entirely for that reason alone (IASB Framework, paragraph 26, 2001). 	
	
Chamisa (2007, p. 73) concluded in her study that the financial statement prepared according 

to IAS 29 contains information that is of no use for the analysts when making investment 

decisions. The main explanation of the results, according to Chamisa, are that the large 

complexity and the lack of understanding the inflation adjusted statements, but also the lack 

and limited practical experience of how to use the information. Fabricant (1978, p. 5) mean that 

analysts did not understand the content of the information that was presented in the price-level 

adjusted statements but means at the same time that those who understood the information 

through the information thought it was worrying and surprising.  
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The qualitative premises described above are important to have in mind when determining if 

the information from the financial statements based on historical cost accounting are relevant 

and reliable for decision making in times of high inflation. However, it is also needed to 

remember that price level accounting could be difficult to understand as Chamisa and Fabricant 

points out. 
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3. Methodology 
 
3.1. Research method 
 
The research method for this study is a longitudinal and a comparative design as the study 

examines the difference between historical cost accounting and price level adjusted accounting 

and how it affects company’s financial statements during a period of two years. A comparative 

design compares and identifies similarities and differences in cases but also how these 

differences and similarities relates to each other and if there is any correlation between variables 

(Denk. 2013, p. 11). In this study the authors are comparing nine companies’ financial 

statements prepared according to IFRS and historical cost accounting with the result from price 

level adjustments done by the authors. The differences will be identified and explained and the 

authors will also see if there is any correlation between variables in the result. In this study the 

authors focus on general price level as a studied variable and how this variable affects 

companies’ financial statements when applying price level accounting. Olsson and Sörensen 

(2011, p. 109) mean that a disadvantage with cross-sectional studies is however, that no 

causality can be drawn by only describing the cases studied at a certain occasion. To be able to 

study causal relationships, the cases must be studied for a longer period of time. Since this study 

aims to examine the impact of inflation on the financial statements over a period of two years, 

this study undertakes a longitudinal comparative design which makes the authors able to draw 

causal conclusions. 	
 

The research strategy for this study is quantitative since the authors use secondary and primary 

quantitative data to show the relationship between the historical values and the price-level 

adjusted values. Olsson and Sörensen (2011, p. 23) mean that quantitative researchers aim to 

explain and to describe different measurements. Thus, the researcher should collect their data 

as objectively as possible, which also is an essential prerequisite in the quantitative strategy. 

Bryman and Bell (2012, p. 307) mean that when using secondary data, the authors subjective 

valuations are minimized in the result as opposed to using primary data. Since the study 

complies secondary data from nine companies’ financial statements (annual reports) and 

thereafter adjusted to current price level, the secondary data becomes primary data used to draw 

quantitative relationships. However, the authors mean that their subjective valuations does not 

affect the primary data as the adjustments to current price level are based on a Parkers 

methodology. 	
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3.2. The Credibility of the Study 
 
Validity, reliability and replicability are methodology terms that are of great importance for the 

estimation for the credibility of the study (Bryman and Bell. 2012, p. 62). Below is a discussion 

about these terms and how they are applied in this study. 	
 

The first term, validity or validity of the measurement, tests the validity of the result. Does the 

study’s result measure what the study set out to measure (Bell and Waters 2016, p. 135)? The 

authors consider the validity for this study to be high as the studied variable is inflation and also 

due to the fact that this is the only variable that has affected the values in the financial 

statements.   	
	
The second term is reliability, which concerns the issue of generalization for the study. Can the 

results of a study be seen in a larger perspective than the selected population (Olsson and 

Sörensen 2011, p. 257)? Due to the small sample of nine studies companies of twenty-seven on 

Nasdaq’s list over companies in Brazil, it is hard to draw any conclusions of how the results in 

this study can be generalized or not.	
	
The last term and which is of most importance for quantitative studies is replicability. This term 

refers to the study’s ability to achieve the same result when repeating the study (Bell and 

Waters. 2016, p. 135). The replicability for this study is high as the procedure for how the 

authors have adjusted the financial statements is detailed described and that the authors’ own 

values have not affected the results due to the use of the secondary data. The result of a 

replication of this study would be the same when studying the same companies. 

	

3.3. Population and Sample 
 
The population was chosen based on countries who are required to report according to IFRS 

during the studied period. The companies also had to report according to the historical cost 

accounting convention. Also, the company had to base their accounting on the domestic 

currency in the country which has undergone high inflation - as per the study’s inflation criteria. 

The authors eliminated the countries that had not fully adopted IFRS as well as those that report 

their financial statements according to IFRS but under their own law. For example, Turkey, has 

adopted IFRS reporting as the Turkish Accounting Standard. However, due to the fact that 
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Turkish Accounting Standards does not completely adheres to the IFRS accounting standards, 

the study eliminated Turkey as well as similar countries in similar situations (IFRS.org. n.d.B). 

By using the World Bank database and the variable “inflation, consumer prices (annual %)” 

countries with a lower annual average inflation rate of 8% during the studied period was 

eliminated (The World bank, n.d). This resulted in nine countries with an annual average of 8% 

or higher inflation. The authors then made a list of the number of countries registered on the 

secondary stock market of the Nasdaq Stock Exchanges to determine if there were enough 

companies from which to carry out the inflation study. The country with the most companies 

listed on Nasdaq Stock Exchange was Brazil with twenty-seven companies and the other 

countries were therefore omitted from the study (Nasdaq, n.d).	
	
The sample of companies in the study was then selected based upon the Nasdaq’s list of twenty-

seven listed companies from Brazil (Nasdaq, n.da). (See appendix 3 for a list of all twenty-

seven companies). The authors omitted all three banks from the list due to the fact that their 

financial statements consist mostly of financial assets requiring them to report according to fair 

value (IASB, IFRS 9). The result of this is that the financial reports have already taken into 

account the effect of changes in purchasing power and thereby also the effects of inflation 

(Fabricant, 1978, p. 10). Also, three other companies were reporting according to fair value, 

which resulted in them being omitted. In summary, sex companies were omitted due to fair 

value accounting. Companies that were registered in another country were also omitted from 

the sample due to the fact that their financial reports also have to take into account the domestic 

regulations of the home country. One company was omitted because of missing data for the 

period and another company was omitted because of the fact that the company underwent a 

judicial reorganization. In that company’s annual report for 2016 it says that the “Plan” is under 

discussion and that they are therefore are unable to determine how to report for the going 

concern as for year ended December 31, 2016 (Oi, 2016). The companies also have to report 

their inventories according to FIFO or average cost method which are the only two methods 

allowed according to IFRS (IASB, IAS 2). Two companies were omitted due to the fact that 

one of the companies did not have any inventories and the other one reported their inventories 

according to fair value (Gafisa, 2015). One company was omitted because it changed reporting 

period under 2013/2014. Four companies were omitted due to insufficient information about 

the company’s depreciation methods- which in turn made it difficult for the authors to adjust 

the financial reports for inflation based on price level adjusted depreciation. One company was 

omitted due to the fact that the company’s functional currency is USD and that the IAS 29 
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standard can only be applied when the functional currency is the same as that of the country 

experiencing hyperinflation (IAS 29, paragraph 1-7). This resulted in a sample of nine 

companies from which the authors carried out the study; Cemig, Sabesp, Copel, TIM, Gol, 

Ambev, BDC, Fibria and NSC.  

 

3.4. How the Data will be Adjusted for Inflation 
 
Ketz (1978, p. 952) compared three models for how to adjust the financial statements into 

general price level accounting; Petersen’s study from 1971, Davidson and Weil’s study from 

1975 and Parker’s study from 1977 and concluded that all three of them were appropriate 

methods when adjusting the financial data to current price level. Ketz (1978, p. 958) also 

concluded that Parker’s study was the most appropriate method for the asset accounts and 

owner's equity account while Petersen’s study as well as Davidson and Weil’s study were more 

appropriate when determining the debt accounts. Baran, Lakonisk and Ofer (1980. p. 24) based 

their study on Parker’s methodology. This study will also be based on Parker’s study due to the 

detailed described procedure for how to adjust the assets and owner's’ equity accounts and just 

as Parker’s study, this study focuses more on the company's assets rather on the debts in the 

balance sheets. 	
	
Microsoft Excel® was used to input the company data into. After inputting the data on inflation, 

the program was used to create price level and historical cost data on net income, cost of goods 

sold, depreciation, owners’ equity, return on owners’ equity and return on sales.	
 

All data is based on the annual reports of the nine companies ranging from 31/12/ 2015 to 31/12/ 

2016 with emphasis on the consolidated financial statement prepared according to IFRS and 

the relevant notes pertaining to this. Starting point for the collection of data was the income 

statement which was broken down into especially revenues, expenses, cost of goods sold and 

depreciation. Property, Plant and Equipment (PPE) in the Balance sheet requires special 

treatment as average age of the PPE needs to be calculated and remeasured to current price 

level. 
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3.4.1. Restatement factor for inflation  
 

Firstly, it is assumed that any changes in revenues and expenses occur uniformly throughout 

the financial year (Parker. 1977, p.70). Secondly, it is assumed that inflation occurs evenly 

throughout the financial reporting year (Parker. 1977, p. 81).	
	
The study’s inflationary data is based on the Consumer Price Index (CPI) of Brazil. Hendriksen 

(1970, p. 10) defines the CPI as follows: “The Consumer Price Index measures the ability to 

buy goods or services with a given quantity of money (e.g., one dollar) compared to what the 

same quantity of money could have purchased at an earlier date.” 	
 

Two specific CPI values were used for calculating revenues and expenses: the first CPI 

(referred to as “year-end inflation index”) refers to the inflationary index on the last calendar 

day of the year (31 December). The second CPI value is the average CPI value for the calendar 

year. The year-end inflation index exhibits high precision in that it shows the actual price 

inflation as per the last day in December meaning that the entire year’s cumulative inflation is 

captured in the index (See appendix 1 and 2 for a historical overview of the Brazilian inflation 

between 1981-2017).	
 

Based on the above, all items in the income statement representing revenues, expenses and 

purchases shall be assumed to occur uniformly during the year. The Consumer Price Index 

(CPI) factor index to be used shall be year-end inflation index present year divided by the 

average index present year. The average CPI is considered a reasonable measurement for 

revenues and costs incurred evenly during the year because it is based upon the assumption that 

inflation occurs evenly throughout the year (Parker 1977, p.81). This is best described using 

the following example: During the year, assume three revenue streams are received during three 

equal time intervals during the year. When these revenues were received the inflationary 

difference between is the same. Let us assume 4,5%, 5% and 5,5% inflation. The average 

inflation therefore for revenues during the year is 5%. Therefore, based upon the assumption 

that revenues, costs and inflation all occur evenly during the year, the 5% value represents the 

average inflation for which all revenues (in this example) were incurred. The difference in the 

year-end index and average year index therefore represents the inflationary increase (or 

decrease) for all the revenues incurred during the year (Parker 1977, p.81-82). The adjustment 

procedure is described below in table 1.	
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Table 1: Line Items Occurring Evenly During the Year (based upon Brazilian inflation) 

 

3.4.2. Inflation Adjustment to Price-Level Adjusted Revenues & Costs 
 

The historical cost accounting data for revenues and expenses are adjusted with the restatement 

factor as calculated under section 3.4.1. According to Price-level accounting, adjustments are 

done differently depending on if the accounts are monetary or nonmonetary. Monetary assets 

are defined as “if their amounts are fixed by contract or otherwise in terms of numbers of dollars 

regardless of changes in specific price levels or in general price level” (Accounting Principles 

Board, 1969, p. 8). Example of monetary assets are cash, accounts payable, accounts receivable 

and bonds. Example of non-monetary accounts are Depreciation and Cost of Goods Sold, which 

will be explained under section 3.4.3 and 3.4.4 (Smith & Reilly. 1975, p. 22). 	
	
Smith and Reilly (1975, p. 22) mean that monetary amounts are not restated because the 

monetary assets are already expressed at current price level.  For financial revenues and 

expenses, the data has not been adjusted with the restatement factor due to the fact that they are 

already in terms of current price-level. This is explained by the fact that these items are 

monetary accounts that is presented in the financial statement at the current balances at the end 

of the year (Smith & Reilly. 1975, p. 22). Therefore, the restatement factor for financial 

expenses and revenues is assigned 1,0 on Sabesp SA’s income statement for 2015 (table 2).	
	

2016 2015

Step 1: Inflation for end of year 6,29% 10,67%
Step 2: Average inflation for entire year (deflator index) 8,77% 9,01%

Step 3: Change in annual inflation -2,48% 1,66%

Restatement of % change as an index: 

Step 4: Inflation for end of year Base year x(1+ the change in annual inflation) 97,52 101,66
Average inflation for entire year Price Index (set base year = 100) 100 100

Step 5: Index for end of the year 97,52 101,66
Average index for entire year 100 100

Step 6: Restatement Factor 0,9752 1,0166

Inflation Adjustment for Revenues & Expenses Occuring Evenly Troughout the Year 

÷ ÷
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Equity results includes the share of the result from associated companies or non-consolidated 

subsidiaries recognized according to the equity method. Sabesp (2015 p. F52) reported a profit 

from associated companies which was restated by using the end of year inflation index divided 

by average end of year inflation index (see table 2).	
 

The changes in the real exchange rate factor is either the weakening or the strengthening of the 

Brazilian Real. Real exchange rates are by definition “floating”- Brazil has had a floating 

exchange rate since 1999 (Brazilian Central Bank, 2018). Thus, no adjustment for inflation is 

necessary as the net foreign exchange represents a fair value valuation (Sabesp Annual Report 

2015, p. F109). 

	
“In practice, changes of the real exchange rate rather than its absolute 

level are important. In contrast to the nominal exchange rate, the real 

exchange rate is always “floating”, since even in a regime of a fixed 

nominal exchange rate E, the real exchange rate R can move via price-

level changes” (Czech Central Bank, 2018). 	
 

The adjustment of exchange rate for inflation can be seen on Sabesp SA’s income statement for 

2015. Thus, the inflation factor assigned is 1,0 (table 2).	
	
Taxes payable occur on a yearly basis (Sabesp Annual Report 2015, p. F20). Therefore, the end 

of year tax value represents no change in the time-value of money. Taxes payable are thus 

assigned an inflation factor of 1,0.	
	
The adjustment of the income statement to price level accounting can be seen below on Sabesp 

SA’s income statement for 2015 (table 2).  
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Table 2: Sabesp SA (2015) Price Level Adjusted Income Statement 

 

 

 

 

 

 

 

Sabesp (2015) Index Restatement Factor

End of year  2015 101,66
Average for year 2015 100 1,0166

Income Statement (000 of Brazilian Reals)

Historical Values Restatement Factor Price- Level Adjusted

Net operating revenue 11 711 569,00         1,0166                          11 905 981,05          
COGS 8 260 763,00 -          8 399 667,15 -            

Gross profit 3 450 806,00           3 506 313,89            

Operating Expenses (less depreciation) 378 314,00 -              1,0166                          384 594,01 -               

Depreciation 31 098,00 -                31 603,95 -                 

Equity Results 2 597,00                    1,0166                          2 640,11                     

Operating Profit 3 043 991,00           3 092 756,04            

Financial expenses 859 732,00 -              1,00                               859 732,00 -               
Financial Income 395 234,00               1,00                               395 234,00                
Foreign exchange net 1 991 964,00 -          1,00                               1 991 964,00 -            

Financial expenses net 2 456 462,00 -          2 456 462,00 -           

Profit before income tax 587 529,00               636 294,04                

Current income tax 51 250,00 -                1,00                               51 250,00 -                 
-                                

Net Income 536 279,00               585 044,04                
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3.4.3. Calculating the Brazilian Inflation Index for Depreciation & Net 
Plant 
 
In order to determine the change in price level of depreciation and net plant, the price level for 

the years 1996-2016 have been calculated. This had to be done because the change in price 

level is based upon the cumulative change in the change in inflation (in percentage form). The 

year 1996 was assigned the base year price level 100. This is because the majority of the nine 

companies’ assets in Property, Plant and Equipment were not acquired earlier than 1996. After 

assigning the base year price index of 100, the following year’s price index is increased by the 

difference between the present year end inflation and the previous year end inflation (see table 

3 and 4). (Mason & Lind. 2017, pp.709-711) 

 

	
Table 3: Calculation of Indexation for Depreciation & Net Plant 

 
 

1997 1998

Step 1: % Inflation for end of current year 5,22% 1,65%
Step 2: % Inflation for end of previous year 9,56% 5,22%

Step 3: Change in annual inflation -4,34% -3,57%

Restatement of % inflation change as an index: 

Step 4: Inflation index for end of current year Base year x(1 + the change in annual inflation) 95,66 92,24
Step 5: Inflation index for end of previous year Price Index (set base year 1996 = 100) 100 95,66

Calculation of Indexation for Depreciation & Net Plant 
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Table 4: Indexation of Brazilian Inflation	

	
Once the indexes for the year-end inflation were determined, they were then divided up equally 

into four quarters. This is due to the fact that the assets were acquired during different periods 

under the year, and consideration is taken to acquisition date. (Parker. 1977, p. 76) This was 

achieved by first determining the change in inflation between the present and previous year. 

This change in inflation was then multiplied to the previous year’s index and raised to the power 

of a) 9/12 for Q4 (1 October - 31 December); b) 6/12 for Q3 (1 July - 30 September); c) 3/12 

for Q2 (1 April - 30 June); and d) 0/12 for Q1 (1 January - 31 March). (Mason & Lind. 2017, 

p. 709–711) See table appendix 4 for a table of the Brazilian Inflation per Quarter.  

 
 
 

Restatement of % Inflation to Index Form

Year Index Inflation (%) % Change Inflation 
(decimal form) (decimal form) 

2016 95,87 0,063 -0,0438
2015 100,26 0,107 0,0426
2014 96,17 0,064 0,0050
2013 95,69 0,059 0,0007
2012 95,62 0,058 -0,0066
2011 96,26 0,065 0,0059
2010 95,69 0,059 0,0160
2009 94,19 0,043 -0,0159
2008 95,71 0,059 0,0144
2007 94,35 0,045 0,0132
2006 93,12 0,031 -0,0255
2005 95,56 0,057 -0,0191
2004 97,42 0,076 -0,0170
2003 99,10 0,093 -0,0323
2002 102,41 0,125 0,0486
2001 97,66 0,077 0,0170
2000 96,03 0,060 -0,0297
1999 98,97 0,089 0,0729

Step 3: Increase the previous year's price level by the change in inflation (95,66 x (1+(-0,0357)) 1998 92,24 0,017 -0,0357
Step 2: Increase the base year price level by the change in inflation (100 x (1+(-0,0434)) 1997 95,66 0,052 -0,0434
Step 1: Determine base year (let base year price = 100) 1996 100,00 0,096 0,0956
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3.4.4. Calculating Depreciation & Net Plant  
 
To illustrate this calculation, the “Property, Plant and Equipment” post shall be used.	
 

Each asset category has a specific accumulated depreciation as per 31/12 of the financial year. 

This annual depreciation when divided into the accumulated depreciation of the asset category 

is representative of the fixed asset’s average age. Annual depreciation expense is treated as a 

linear degradation in average asset life. All firms in this study, used specified straight-line 

depreciation on their Property, Plant and Equipment. Thereafter, as per the last of December, 

the age of the asset is deducted from the end of the financial year (31 December) to assess the 

asset’s procurement year. (Parker. 1977, p.76)	
 

Accumulated depreciation will be calculated by subtracting historic cost net plant from historic 

cost gross plant (Parker. 1977, p.76). To illustrate this, the following example is taken from the 

TIM Annual Report for 2015: 

 

	
Table 5: Calculating Asset Category Average Age 

 

It is probable that the asset was neither procured on the first or last month of the calendar year. 

For example, the average age of “Transmission equipment” is 8,9 years. The first step is to 

subtract eight years from the annual report date 31/12- 2015, giving 31/12- 2007. The second 

step is to convert the decimal (0,9) into months, 0,9 is multiplied by 12 months which equals 

10,8 months. If, each quarter, on average, represents 3 months, 10,8 months falls under Q1. 

Thus, this post was acquired during Q1 2007. The price level adjustment is the year-end deflator 

TIM 2015:

Gross Plant HC (+) Net Plant HC (-) Accumulated Depreciation Annual Depreciation Expense Average Asset Age 

Transmission equipment 16566 5913 10653 1196 9
Fiber optic cables 583 383 200 38 5
Borrowined handsets 1952 168 1784 118 15
Infrastructure 5024 3139 1885 368 5
Information assets 1502 205 1297 83 16
General use assets 657 216 441 43 10

Calculating Average Age 
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index for the end of the current financial year (31/12-2015) divided by the 2007 Q1 index 

relating to the procurement year (see table 6 and 7). 

	

	
Table 6: Restatement Factor for Depreciation & Net Plant 

 

The accumulated average linear depreciation and net plant for all posts in the annual report 

were price adjusted separately for inflation. Thereafter, all inflation adjusted line items were 

summed up to represent the total price level of all the asset categories for the financial year. 

The historical value of net plant is calculated by subtracting the accumulated depreciation of 

the asset category from gross plant (Parker 1977, p.75-76). 	
 

Total price level net plant is the accumulated price level value of all the asset categories in 

Property, Plant and Equipment which have already been price level adjusted post-for-post. Net 

Plant is price level adjusted because it is this value which represents the “true” historic cost of 

the asset category after accumulated linear depreciation (Parker 1977, p.76). 	
	
See table 7 for how net plant for the year is recalculated from historical cost accounting to price 

level accounting. The price level adjusted depreciation is then added to the income statement 

and price level adjusted net plant to the partial balance sheet.  

	

TIM 2015: Calculating the Restatement Factor for Depreciation & Net Plant

Year-end Index (31/12-2015) 100,26
Procurement year's index (Q1 2007) 93,12

Restatment Factor 1,077

÷
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Table 7: Aggregated Price Adjusted Values of Depreciation & Net Plant  

 

3.4.5. Calculating the Price Level Adjusted Inventory and Cost of Goods 
Sold 
 
Price level average inventory assigns a weighted average value to specific inventory items. This 

is done by determining the “cost of goods available for sale” divided into the number of items 

in the inventory. As sales take place, the units on hand reduce as does the total value of the 

items remaining in stock. A new weighted average value has thus to be determined and due to 

the variation in the average unit price the unit average price is said to be “moving” in relation 

to both sales and purchases. Consequently, the reverse takes place when purchases are made. 

Purchases increase the number of units on hand as well as the inventory total value; therefore 

“moving” the average unit price along with the most recent transaction (Parker 1977, p.80).	
 

The cost of goods available for sale from the inventory is made up of the beginning inventory 

at the beginning of the financial year added to the consequent inventory purchases which take 

place during the financial year. The weighted average cost flow procedure makes the 

assumption that ending inventory and cost of goods sold make up equal amounts of all goods 

available for sale. By working out a) the amount of total goods available for sale remaining in 

ending inventory and b) the price adjusted cost of the aforementioned goods available for sale, 

it becomes possible to derive the price level adjusted cost of inventories originally costed on a 

weighted average basis (Parker 1977, p. 80-81).	

Net Plant Depreciation 

Property, Plant & Equipment Historical Adjustment Factor Price Level Historical Adjustment Factor Price Level
(Millions of Reals)

Transmission equipment 5913 1,077 6366 1196 1,077 1288
Fiber optic cables 383 1,052 403 38 1,052 40
Borrowined handsets 168 1,021 172 118 1,021 121
Infrastructure 3139 1,052 3302 368 1,052 387
Information assets 205 1,028 210 83 1,028 86
General use assets 216 1,052 228 43 1,052 45

Total: 10025 10682 1847 1967

TIM 2015: Restatement of Net Plant & Depreciation 



 
 
  31 
 
 
 

Table 8 below illustrates the procedure for how to restate the averages inventories and a 

qualitative explanation can be found after table 8, were step 1 to 5 illustrates the procedure for 

calculating the value of the inventory in the balance sheet. For an explanation for how the index 

factors was determined i table 8, se appendix 5. Step 6 illustrates calculation of price level 

adjusted cost of goods sold (COGS) in the income statement. 	
	

	
Table 8: Restating Average Inventories 

 
Step 1: Restate historic cost ending inventory into 2014 Reals	
 

The starting point to determining the price level beginning inventory is to assess when the 

beginning inventory was procured. This is done by determining the age of the ending inventory 

Sabesp 2015: 

Historic Index Factor Price Level Adjusted 

Historic Cost Ending Inventory Index Factor 

Step 1: Restate historic cost ending inventory into 2014 Reals 66 211 1,005 66 542

Step 2: Restate 2014 inventory from 2014 Reals to 2015 Reals 66 542 1,04264 69 380

Step 3: Restate 2015 inventory: Index Factor 

Beginning inventory 66 542 69 380
Purchases 8 258 282 1,01660 8 395 369

Cost of good available 8 324 824 8 464 749
Ratio ending inventory      goods available 64 006      8 324 824

Ending inventory (HC & PL) 64 006 65 082

PL Ending Inventory 2015 Index Factor

Step 4: Restate 2015 inventory from 2015 Reals to 2016 Reals 65 082 0,95621 62 232

Step 5: Restate 2016 inventory: Index Factor 

Beginning inventory 65 082 62 232
Purchases 9 007 116 0,9752 8 783 740

Cost of good available 9 072 198 8 845 971
Ratio ending inventory      goods available 58 002      9 072 197

Ending inventory (HC & PL) 58 002 56 556

Restating Average Inventories (000 Reals) 

÷ ÷

÷ ÷
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from the previous financial year. Sabesp (2014)’s ending inventory has an average age of 1 year 

as it is listed wholly under current assets in the balance sheet. Thus, the historic cost of the 2014 

ending is price level adjusted for year 2014 (Parker 1977, p.80). After determining the price 

level ending inventory of year 2014, one can now determine the beginning inventory of year 

2015. 

	
Step 2: Restate 2014 inventory from 2014 Reals to 2015 Reals	
 

The next step is to restate 2014 ending inventory from 2014 Reals to 2015 Reals. This is done 

so that the price level ending inventory represents the same price level as that of the beginning 

inventory for the end of the financial year (Had this not been done, the beginning inventory 

would not represent the price level of the ending inventory) (Parker 1977, p.80).	
 
Step 3: Restating the 2015 inventory	
 
The next step is to price level adjust the purchases which are assumed by the study to have 

taken place during the financial year. The study makes the assumption that purchases occur 

uniformly during the year as does the change in inflation (Parker 1977, p.80). The indexation 

factor, in accordance with the above assumptions, is therefore the year- end index (present year) 

divided by the year- end average index. See table 1 for an explanation on the indexation factors 

used to price level adjusted historical purchases.	
 

Now the price level ending inventory for 2015 must be derived. A mathematical factor is 

derived from the historical cost of goods available such that when it is multiplied to the 

historical cost of goods available, the resultant is the value of the historical ending inventory 

(Parker 1977, p.80).	
 

If the cost of goods available is 8 324 824 and the historical ending inventory is 64 006, the 

mathematical factor must be 64 006 divided by 8 324 824 which equals 0,00768 (ratio ending 

inventory divided by cost of goods available). (Parker 1977, p.80) With the mathematical factor 

now determined; this factor is multiplied by the price level adjusted cost of goods available to 

determine price level ending inventory. 	
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Step 4: Restate 2015 inventory from 2015 Reals to 2016 Reals	
 
This is done so that the price level ending inventory represents the same price level as that of 

the beginning inventory for the end of the financial year (Had this not been done, the beginning 

inventory would not represent the price level of the ending inventory) (Parker 1977, p.80).	
 
Step 5: Restate 2016 inventory	
	
Restate 2016 inventory as per steps 3 and 4.	
 
Step 6: Calculation of Price Level COGS	
 
With price level adjustments made to beginning inventory, purchases made during the year and 

ending inventory, one can now derive the price level adjusted value of the cost of goods sold 

(COGS). The subsequent price level adjusted COGS is then integrated in the price level 

adjusted income statement (Parker 1977, p.81). The price-level COGS for 31/12- 2015-2016 

for Sadesp SAis shown in table 9.	
 

 
Table 9: Calculating Price Level Cost of Goods Sold (COGS) 

 

3.4.6. Calculating Price Level Adjusted Owners’ Equity and Partial 
Balance Sheet 
 
The total adjustment of owners’ equity is made by adding the change between the price level 

and historic cost values of net plant and ending inventory. The aggregate change is then added 

to historic cost owners’ equity to show price-level owners’ equity (Parker 1977, p.84). This 

represents a partial balance sheet adjustment to the price level value of owners’ equity. To 

illustrate this, the historic cost net plant and ending inventories of Sabesp SA for 2015 were 

used.	
  

Sabesp: Price Level Cost of Goods Sold (000 Reals)

Year Price Level Beginning Inventories Price Level Purchases Price Level Ending Inventory Price Level Cost of Goods Sold (COGS)
2015 69 379 8 395 369 65 082 8 399 667
2016 62 232 8 783 740 56 556 8 789 416
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Table 10: Price-Level Owners’ Equity (Partial Balance Sheet) 

 

3.5. Financial Ratios 
 
The study examines the difference between price level adjusted accounting and historical cost 

accounting and by that the financial ratios will be affected. Parker (1977, p. 71) used 

profitability ratios to compare the effects between the two accounting methods. The profitability 

measurement measures a company’s earnings capacity as an indicator for the company’s overall 

efficiency (Kabajeh, Al Nu’aimat, Mokhled & Dahmash. 2012). Two profitability ratios are 

profit margin and rate of return on owners’ equity. 	
	
Return on owners’ equity is calculated as net income after taxes divided by the company’s total 

equity and it measures the shareholders return on their investments (Kabajeh, et al. 2012, p. 

116).  
 

!"#$%&	(&	)*&"%+,	-.$/#0 = 2"#	3&4(5"	67#"%	869"+
8(#6:	)*&"%+,-.$/#0	  

 

Equation 1: Return on equity.  

(Kabajeh, et al. 2012, p. 116). 	
	
Profit margin is calculated as the operating income before financial costs divided by the net 

revenues for the financial year. This ratio is an indicator of how much profit the company 

generates from their revenues (Hiller, Ross, Westerfield, Jaffe & Jordan. 2011, p. 78) and how 

good the company is at controlling their costs to generate revenues (Fairfield & Yhon, 2001, p. 

372).   

Sabesp 2015: Partial Balance Sheet

Net Plant Adjustment -35 052
Inventory Adjustment 1 076

Change in Net Plant and Ending Inventory -33 976

Owners' Equity 13 716 606

PL Owners' Equity 13 682 630
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Equation 2: Operating Profit Margin 

 (Fairfield & Yhon, 2001, p. 375)	

 
	
3.6. The Correlation Coefficient  
 

The correlation coefficient is a statistical measure for how two variables relate to each other. 

The variables are two accounting methods, historical cost accounting and price level 

accounting. The study compares different financial items in the income statement and in the 

balance sheet as well as two financial ratios according to historical cost accounting and price 

level accounting and examines the relations between them. A factor of +1 means positive 

correlation and thereby no difference between the two variables. A correlation factor of -1 

means a negative correlation and thereby counteracting relation. If the correlation factor is equal 

to zero, no correlation exists. The greater departure from value +1, the greater the difference is 

between historical cost accounting and price level accounting and the lower the correlation is. 

(Oxenstierna. 2018, p. 58)  

	

3.7. Limitations in the Methodology 
 
The procedure for how the data have been adjusted for inflation is based on Parker’s study from 

1977. The authors are aware of the age of Parker’s study and that it is based on the American 

regulation Financial Accounting Standards Board (FASB) proposal for how the financial data 

should be adjusted for inflation. By examining Parker’s procedure, it appears that the procedure 

is independent from which regulatory framework that has been used upon the establishment of 

the financial statement. It is the criteria’s made under the sample that is of significantly 

importance for the methodology (historical cost accounting, straight line depreciation, FIFO or 

average cost method) and these are also independent from which regulatory framework as the 

financial statement is based on. Therefore, the authors could not see any limitations in using 

Parker’s procedure. 	
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One further limitation with Parker’s study that may depend on when the study was conducted 

is that intangible assets is absent and has not been adjusted for inflation. When Parker conducted 

his study in 1977, intangible assets were of insignificant value compared to other line items in 

the income statement (Parker. 1977, p. 74). For these companies that participated in this study 

intangible assets are of greater importance in the balance sheet compared to Parker’s study and 

it would thereby result in a significant change of price level adjusted total assets and owners’ 

equity. Because of that Parker does not take intangible assets into account in his procedure the 

authors of this study will omit intangible assets even though the authors are aware that this will, 

to some extent, contribute to misleading results for the study. 	
	
In Parker’s study (1977, p. 75) long-term debt and current liabilities were reported in the price 

level adjusted statement at its historical cost value and the same principle have been applied in 

this study. However, Parker took the long-term debt and current liabilities into account as a 

separate effect called loss or gain in purchasing power in the income statement. Parker means 

that consideration has to be taken to purchasing power gains or losses under price level 

accounting as he meant that a debtor, during a period of inflation, will make a gain on the 

borrowed capital since the debt will be eroded by inflation compared to when the loan was 

originally borrowed (Parker 1977, p. 82). Manson (1955, p. 41) on the other hand meant that 

the purchasing power gain or loss effect can be omitted due to the fact that there is no 

counterpart of such loss and gain and the presence of such results depends on the financing 

structure rather than the operation of the company. The companies in this study are mainly 

financed with debts meaning that this would result in a purchasing power gain since the 

companies are in a net debt position. From a capital maintenance perspective, it would be more 

correct to include purchasing power gains or losses as Parker did in his study. However, no 

consideration is taken to the purchasing power gain or loss in this study- which is a limitation.  	
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4. Results  
 

4.1. Results for 2015  
 

Net Income for the year was adjusted using an inflation factor of 1,0166 for revenues and 

expenses under the assumption that revenues and costs occur evenly throughout the year. 

Inflation is also assumed to occur evenly throughout the year. In the case of year 2015, inflation 

increased by 1,66% (see table 1) over the average inflation for the year. Table 11 shows the 

relationship between the price level adjusted accounting and historical cost accounting. 	
	

 
Table 11: Results for year 2015 

	
For profit making entities, Copel had an increase in price adjusted net income profit for the year 

with an increased adjusted net income profit by 17% (1,17) mainly due to the annual change in 

inflation on revenues. The price adjusted net income was further lifted by the reduction in 

depreciation by 44% (0,56) due to the fact that 52% of the total historical fixed assets in 

Property, Plant and Equipment were procured during hyperinflation between the years 1983-

1984. The subsequent reduction in inflation to more normal rates reduced the total price value 

of net plant by over 90%. Adjusted return on sales increased due to the effects of inflation by 

8,1% (1,081). Due to the effects of reduced inflation for the period, net plant reduced by 38% 

2015 Net Income Return on sales COGS Depreciation Owners' Equity Return on owners' equity

Firm: PL/HC PL/HC PL/HC PL/HC PL/HC PL/HC 

Sabesp 1,09 1,00 1,017 1,02 0,99 1,09
Cemig 1,03 1,00 1,017 0,51 0,83 1,24
Copel 1,17 1,08 1,017 0,56 0,77 1,52
Tim 0,98 0,97 1,017 1,06 1,04 0,94
GOL 1,00 1,10 1,017 1,05 0,94 1,07
Ambev 1,01 0,99 1,017 1,05 1,02 0,99
BDC 1,79 0,85 1,021 1,06 1,05 1,71
Fibria 1,09 0,99 1,021 1,02 1,01 1,07
NSC 1,02 0,98 1,024 1,04 1,04 0,98

Correlation: 0,99 0,99 1,00 1,00 1,00 1,00
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thus reducing owners’ equity by 23% (0,77) and increasing return on equity by 52% (1,52). The 

increase in adjusted net income also increased the return on equity.	
	
Brazilian Distribution Company (BDC) incurred a 79% (1,79) increase in adjusted net loss due 

to the increased adjusted COGS. This is mainly due to the increase in price level adjusted 

beginning inventories because of the annual inflation change from 6,41% to 10,67% (see 

appendix 1). Furthermore, depreciation increased because over 90% of historical net plant was 

procured during a period of lower inflation than 2015. The subsequent inflation led to an 

increase in price adjusted depreciation 6% (1,06) further increasing the adjusted net loss. The 

adjusted net income loss resulted in a negative return on owners’ equity by 71% (1,71). (The 

ratio 1,71 only positive because of the overall effect of the increase in price level loss for the 

year). Owners’ equity increased by 5% (1,05) due to the 4% (from 6,41% to 10,67%, see 

appendix 1) increase in price level beginning inventories for inflation.	
	
National Steel Company (NSC) made an increased adjusted net loss 2% (1,02) due to the 

increase of 4% (from 6,41% to 10,67%, see appendix 1) in yearly inflation on price level 

beginning inventories serving to increase adjusted COGS by 2,4% (1,024). The adjusted 

increase in net loss was further aided by the increase in adjusted depreciation of 4% (1,04) 

because of inflation. The adjusted depreciation increased due to the fact that 95% of the total 

historical net plant (buildings and machinery and equipment) were purchased during relative 

lower inflation than 2015. This resulted in increased adjusted net plant which in turn increased 

owners’ equity by 4% (1,04) resulting in a consequent decrease in return on owners’ equity 2% 

(0,98). Return on owners’ equity was negative due to the adjusted net income loss for the year.	
	
Tim’s adjusted net income reduced by 2% (0,98) due to the adjusted depreciation increase of 

6% (1,06) which offset the gain in gross profit for the year. The increase in adjusted depreciation 

had the overall effect of reducing the return on sales by 3% (0,97) despite the increase in 

revenues due to inflation. Adjusted net plant increased by 6% due to inflation which in turn 

reduced the adjusted return on owners’ equity by 6% (0,94).	
	
Fibria’s increase in adjusted net income by 9% (1,09) occurred because of the positive effect 

of inflation on revenues causing gross profit to increase by 1%. The price adjusted COGS offset 

the effects of annual inflation on revenues as price adjusted beginning inventory was higher 

due to the annual change in inflation of 4% (from 6,41% to 10,67%, see appendix 1). 	
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Cemig’s increase in price adjusted net income of 3% (1,03) was due to the positive effect of 

annual inflation on revenues and the decrease in adjusted depreciation of 49% (0,51) due the 

effects of higher inflation at the time of acquisition compared to 2015. This gain was offset by 

the adjusted COGS increasing due to the 4% (from 6,41% to 10,67%, see appendix 1) change 

in annual inflation on price adjusted beginning inventories. Equity results (interests in 

associated companies) for the year amounted to an increased adjusted loss of 1,6% offsetting 

the increased inflation and adjusted depreciation by 49% (0,51) gain on revenues. Cemig’s net 

plant reduced by 56% due to the fact that most of the fixed assets were acquired during 

hyperinflation. This had the added effect of increasing the return on owners’ equity by 24% 

(1,24). 	
	
Sabesp increased their adjusted net income by 9% (1,09) because of the effect of inflation on 

the large size of revenues for the year which resulted in a 1,6% gain in adjusted gross profit. 

Furthermore, the increase of 4% in the price adjusted beginning inventory had little effect on 

the price adjusted cost of goods sold due to the beginning inventory making up only 1% of the 

total cost of goods available (beginning inventories plus purchases for the year). Return on 

owners’ equity increased by 9% (1,09) due primarily to the increase in adjusted net income.	
	
Gol, with negative net income and negative owners’ equity according to historical cost 

accounting, increased adjusted net loss only marginally (1,0). This was due to the increase in 

price adjusted depreciation increasing by 5% (1,05) due to inflation. Gol’s negative owners’ 

equity was reduced by 6% (0,94), which made the return on owners’ equity increase by 7% 

(1,07). 	
	
For Ambev, price level adjusted accounting resulted in limited impact compared to historical 

cost accounting for all examined items. 

 

 

 

 

4.2. Results for 2016  
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Net Income for the year was adjusted using an inflation factor of 0,975 for revenues and 

expenses under the assumption that revenues and costs occur evenly throughout the year. 

Inflation is also assumed to occur evenly throughout the year. In the case of year 2016, inflation 

decreased by -2,5% (see table 1) over the average inflation for the year. Table 12 shows the 

relationship between the price level adjusted accounting and historical cost accounting.  

	

	
Table 12: Results for year 2016 

	
Copel made a price level adjusted net income profit of 14% (1,14) despite the negative effects 

on revenues of -2,5% due to the reduction in inflation by -4,4% (from 10,67% to 6,29%, see 

appendix 1) for year 2016. Copel’s gross profit decreased by 2,5% being offset by the reduction 

in adjusted depreciation of 51% (0,49) thus accounting for the adjusted net income profit for 

the year. The reducing effect on operating profit from depreciation was due to the fact that 52% 

of the net plant assets were procured during a period of hyperinflation in Brazil. The net plant 

assets were made up of reservoirs and dams as well as machinery and equipment which were 

procured during a period of hyperinflation of 980,21% and 1191,18% respectively (see 

appendix 1). The subsequent period thereafter of lower inflation reduced the net plant by 38%. 

The large price level loss on net plant resulted in a reduction in owners’ equity of 23% (0,77). 

The combined effects of reduced adjusted owners’ equity and increased adjusted net income 

resulted in an increase in return on equity of 47% (1,47). The effects of decreased inflation in 

2016 Net Income Return on sales COGS Depreciation Owners' Equity Return on owners' equity

Firm: PL/HC PL/HC PL/HC PL/HC PL/HC PL/HC 

Sabesp 0,97 0,99 0,975 0,96 0,99 0,97
Cemig 0,87 1,00 0,975 0,01 0,74 1,17
Copel 1,14 1,10 0,975 0,49 0,77 1,47
Tim 0,88 0,96 0,975 1,00 1,00 0,88
GOL 0,97 0,98 0,975 1,00 1,00 0,98
Ambev 0,96 0,99 0,977 1,00 1,00 0,96
BDC 1,04 0,93 0,976 1,00 0,98 1,05
Fibria 0,97 0,99 0,976 1,02 1,00 0,97
NSC 1,13 0,96 0,978 1,00 0,99 1,15

Correlation: 0,99 0,96 1,00 1,00 0,99 1,00
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2016 compared to when the assets were acquired on depreciation, offset the negative effects on 

revenues from reduced inflation between 2015 and 2016 causing the return on sales to increase 

by 10% (1,10). 

	
Brazilian Distribution Company’s (BDC) had a large change in revenues between 2015 and 

2016 were the revenues dropped by 60% compared to 2015. Price level adjusted revenues for 

2016 decreased by -2,5% compared to historical cost accounting resulting in an adjusted loss 

in return on sales of 7% (0,93). Due to the significant reduction in revenues, price level adjusted 

net loss increased by 4% (1,04) compared to the 79% increase in loss for 2015, see previous 

section. The change in 2016 between historical cost accounting and price level accounting was 

due to the negative effects on revenues from the reduced inflation between 2015 and 2016. 

Owners’ equity decreased by 2% (0,98) mainly due to the decrease in adjusted inventory of 

32% because of the reduction in inflation of -4,4% (from 10,67% to 6,29%, see appendix 1) on 

price level beginning inventories. Despite the increase in the ratio for return on equity, the return 

on equity was negative due to the adjusted net loss for the year.  

 

Cemig’s gross profit reduced by -2,5% due the annual effect of reduced inflation on revenues. 

This was offset by the large decrease in depreciation of 99% (0,01) due to the fact that over 

90% of the historic net plant assets were procured during an average hyperinflation of 124%. 

The overall effect of decreased inflation on revenues seeing adjusted net income reduce by 13% 

(0,87). Cemig’s net plant reduced by 22% thus reducing owner’s equity by 26% (0,74). 

Adjusted net income reduced by 13% (0,87). However, despite this, the reduction in net plant 

caused the overall rise in return on equity by 17% (1,17). 

  

Adjusted net income for Tim was reduced by 12% (0,88) mainly due to decrease in inflation on 

its revenues stream. Net plant increased insignificantly by 0,4% due to lower inflation when the 

assets were acquired than 2016, which resulted in a negligible change in owners’ equity (1,0). 

Tim’s return on equity reduced by 12% (0,88) due to the negative effects of decreased inflation 

on revenues.  

 

Gol’s adjusted net income profit reduced by 3% (0,97) due to the negative effects of decrease 

in the annual inflation upon revenues. This resulted in minimal changes in both return on sales 

and return on owners’ equity. 
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National Steel Company’s (NSC) increased net loss by 13% (1,13) occurred mainly due to the 

decrease of revenues of 2,5% because of the effect of a decrease in inflation. Owners’ equity 

had an insignificant change after adjusting for inflation whilst return on owners’ equity 

increased by 15% (1,15) due to the increased net income. 	
	
For Ambev, Fibria and Sabesp price level adjusted accounting result in limited impact 

compared to historical cost accounting for all examined items.  
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5. Analysis  
 
5.1. PL/HC Net Income, COGS & Depreciation 
	
Brazilian inflation for 2015 increased by more than 4% from 6,41% to 10,67% and was 

followed by a corresponding decrease in inflation to 6,29% in 2016. The overall results in this 

study of the price level adjustment gave corresponding effects (with regards to inflation) in the 

financial statements when comparing the years 2015 and 2016 respectively. This study 

demonstrates similar results to that of Parker’s 1975 study. Parker concluded in his study in the 

USA of 1050 entities for the three years 1972-1974 with an inflation rate of 3,7% in 1972, 7,4% 

in 1973 and 11,8% in 1974 respectively (Parker, 1977, p. 83) that the aggregated impact of 

price level adjustments on net income for all companies was small and that the impact for the 

individual firms varied much more significantly (Parker. 1977, p. 89). Konchitchki (2013, p. 

40) explains that inflation affects companies differently depending on the relationship between 

a company's debt  to its assets. As this studys firms’ liabilities and monetary assets where not 

adjusted for relative price inflation; the results of this study will be distorted as a direct 

consequence of this relationship. 

	
The result of annual inflation on revenues for year 2015 resulted in overall increased adjusted 

net income. For 2015, three firms out of the nine registered a loss according to historical cost 

and also price level accounting which was mainly due to an increase in price level adjusted 

depreciation. Five out of nine firms registered an increase in adjusted net income mainly due to 

the positive effects of inflation on revenues. For two companies, Copel and Cemig, net income 

was also significantly impacted by the decrease in depreciation cost charges due to the fact that 

the property, plant and equipment were acquired during times of hyperinflation. The remainder 

of the companies’ adjustment for depreciation had a slightly negative impact on net income. 

However, it could be seen that the overall effect of inflation was to increase net income if the 

revenues in the company were greater than the total expenses. 	
	
For 2016, the decrease in inflation had a negative impact on net income in eight of the nine 

companies showing a reduction in adjusted net income or an increase in adjusted net loss, with 

regards to the historical net result (BDC and NSC both had a net loss which after adjusting for 

inflation increased). Only Copel had a positive impact on net income despite the decrease in 

inflation due to an offsetting greater positive impact from adjusted depreciation, explained by 
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the fact that the property, plant and equipment were acquired during times of hyperinflation, 

similar to 2015. Cemig also incurred a positive impact from depreciation, however offset by a 

greater negative impact on revenues from the decrease in inflation. 	
	
The magnitude of the impact of inflation on revenues was significant in determining the 

reduction in adjusted net income. This can be demonstrated by Brazilian Distribution Company 

(BDC) which in 2015 incurred a 79% increase in adjusted net loss due to the increased adjusted 

COGS. This is confirmed by Parker’s (1977, p. 89) study whereby he noted that the majority 

of the increases in net income accounting for inflation were due to revenue and expenses 

occurring evenly throughout the year. The effect of inflation on revenues falls under Smith 

and Reilly’s (1975, p. 22) first element: the change in the magnitude of the price level and its 

effects on financial statements. Smith and Reilly (1975, p. 22) postulate that the greater the 

change in the magnitude of the price level, the greater the effects of price change on financial 

statements. Munteanu and Zuca (2015, p. 94) acknowledges in their study that due to the 

magnitude of time, a desynchronization effects appear between historical cost and price level 

when the price curve is rising. In the case of this study’s results, some companies achieved a 

price level profit during inflation. Furthermore, because the result sets represent on average 

higher values of adjusted net income profits during inflation and lower adjusted net income 

during decrease in inflation rates. In this study, the effects of desynchronization remain because 

the inflation adjusted figures do not take into account the markets’ valuations on the financial 

statements in regards to exit price accounting (Munteanu & Zuca. 2015, p. 98). 	
	
The overall correlation factors for all companies in the study exceeded 96% in 2015 and 2016 

with regards to all price level/historical cost ratios. This is indicative of a statistically high 

(greater than 90%) correlation between historic and price level net income. The authors 

concluded that the correlation factor varies between the sample of nine companies. In 2015, net 

incomes varied between 0,98 and 1,79 (1,79 representing a net loss) and for 2016, the adjusted 

net incomes varied between 0,87 and 1,14. Parker’s study (1977, p. 89) noted that for the 1050 

firms studied, the price level adjustments had “very little impact on aggregate net income”. 

However, when it came to individual firms, Parker noted that the impact on net income resulted 

in notable changes. For example, Parker stated that the effect of 1974 inflation in the USA 

resulted in both a doubling of owners’ equity as well as an increase in net income resulting in 

little to no change in the rate of return on equity (Parker 1977, p.89). This study, saw the effects 

of change in owners’ equity vary because of three variables: 1) inflation’s effect on revenue; 2) 
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inflation’s effect on the price level adjustment of net plant and change in depreciation and to 

some extent 3) inflation’s effect on the adjustment of inventories. The change in net plant 

occurred directly as a result of when the net plant had been procured. If the fixed assets in net 

plant were acquired between 1981 and 1994; their price level values reduced to nil in the years 

between 1995-2016 due to the fact that in many cases the change in the inflation index between 

the years was greater than 100%. Finally, the price level change in inventories were also 

affected by increased and decreased rates of inflation in the end of the years 2015 and 2016 

respectively of approximately 4% and -4% respectively (see appendix 1).	
	
Depreciation was affected by the effects of price changes over time. The study noted that the 

price level depreciation did contribute significantly to the change in net income of the income 

statement for two of the nine companies, but also to a great extent for some of the other 

companies as well. The Parker study noted that it was inflation’s effect on revenues and costs 

and “… not depreciation… (which accounted) for the major share of the total inflation effect 

on (net) income” (Parker 1977, p.89). This study shows a difference in the outcome compared 

to Parkers’ study regarding the effect of depreciation on the income statement. This is probably 

due to the USA’s inflation which was at its highest at 14% in 1979 indicative of the fact that 

the USA did not experience periods of hyperinflation between 1957-2017. Thus, the price level 

adjusted effects of depreciation on property, plant and equipment played a less significant role 

in the change in price level net income in the Parker (1975) study. A depreciation study on a 

steel mill in the United States showed that the greatest reduction to net income occurred because 

of the price level adjustment of depreciation expense (Mason 1955, p. 42). The longer the assets 

remain on the balance sheet, the greater the effect of price changes; this reflects the second of 

the three elements according to Smith and Reilly (1975, p.22), which is seen for both Cemig 

and Copel.  

 

Price level operating margin (return on sales) was higher only when the positive percentage 

change in net income was higher than the percentage change in  revenues over historical values 

for inflation. Therefore, the meaningful value for the change in price level operating margin 

was the magnitude of the change in the price level net income. 
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5.2. Owners’ Equity and Return on Owner’s Equity 
 	
To summarize the study’s results, price level adjusted owners’ equity in this study is mainly 

affected by the changes in fixed assets due to the change in inflation. The greatest difference 

between historical cost accounting and price level adjusted accounting can be explained by the 

time of acquisition for the fixed assets and the degree of difference between prevailing inflation 

rate at the acquisition compared to current inflation rate. Assets acquired during periods of 

lower inflation compared to a period of relative increases, will have a positive impact on the 

asset’s value (price) and therefore also on owners’ equity when applying price level adjusted 

accounting. Other way around, assets acquired during periods of higher inflation compared to 

a period of relative decreases, will have a negative impact on the asset’s value (price) and 

therefore also on owners’ equity. In the case of the example of the steel mill, Smith and Reilly’s 

study noted that it is the cumulative effect of inflation which will result in the greatest increase 

or decrease in price adjustments (Smith & Reilly 1975, p. 24).	
 
Parker (1977, p. 95) means that a company has to take price level accounting into account in 

the subsequent years if the company is intending to disclose the real economic return on 

previous assets in the financial statements to the stakeholders. As concluded in Parker’s study 

and in these results, the value of fixed assets according to historical cost accounting increases 

after price level adjustments if acquired in periods of significantly lower inflation than the 

current year’s inflation and depreciation cost will therefore increase in times of increasing 

inflation, something Parker refers to as the “The Depreciation Time Bomb”.  

 

Smith and Reilly’s (1975, p. 22) study concluded that the assets remaining in the balance sheet 

for a long period of time are impacted more by inflation than the more recently acquired assets 

due to the time devaluation of money under general price inflation. The meaning with this is 

that assets acquired a long time ago have a lower value than is expressed in the historic cost 

accounting under decreasing rates of inflation. Cemig and Copel, which acquired their assets 

15-30 years ago had significantly reduced adjusted owners’ equity compared to reported values 

according to historical cost accounting. After adjusting to price level accounting, it can be 

concluded that the results in the study are in conformity with what Smith and Reilly concluded 

in their study that fixed assets acquired in a period of significant higher inflation are 

significantly overestimated according to historical cost accounting (Smith & Reilly 1975, p. 

22).  
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The significant negative change in financial capital (shareholders’ equity) of around 20% for 

Cemig and Copel due to acquisition of the fixed assets during hyperinflation is interesting as 

such impact did not appear in Parker study. From a financial capital maintenance point of view 

(Deegan & Unerman. 2011, p. 162), this has eroded the possibility to pay out dividend 

compared to historical cost accounting. However, the authors find it difficult to draw any 

conclusion from a physical capital maintenance point of view regarding the operating capacity 

(Deegan & Unerman. 2011, p. 163) of these companies by only looking in the changes in 

shareholders equity and due to the omission of examining the change in purchasing power.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
  48 
 
 
 

6. Conclusions  
 
Brazil had hyperinflation during the period 1980-1996 (Higson, Shinozawa & Tippet. 2007, p. 

107), after which inflation dropped to lower non-hyperinflationary levels. In 2014, the inflation 

rate was 6,41% and increased by over 4% to 10,67% in 2015. In 2016, inflation declined back 

to 6,29%.	
	
In total, for all nine companies the correlation factor is high, (at least 96%) meaning that price 

level adjusted accounting has small deviations from historical cost accounting. However, when 

looking at individual companies, the historical cost to price level accounting ratio results have 

higher variations in their respective financial ratios. This is explained by 1) the inflation’s 

effects on revenues, 2) inflation’s effect on the adjustment of net plant and change in 

depreciation and to some extent 3) inflation’s effect on the adjustment of inventories. 	
	
The increase and decrease in the rate of inflation during 2015 and 2016 respectively effects the 

results from the recalculation of historical cost accounting values to price level adjusted 

accounting values in a logical sense. When inflation increased in 2015, price level adjusted 

income and loss including revenues and costs, increased compared to historical cost accounting 

and the other way around, when inflation decreased in 2016, price level adjusted income and 

loss including revenues and costs, decreased compared to historical cost accounting. The break 

down in the effect of inflation, post for post in the income statement is important because the 

effects of inflation cannot just be viewed in isolation (Smith & Reilly 1975, p.22).	
 

The effects of depreciation with regards to net plant are dependent upon the age of the fixed 

assets making up the net plant. In the case of Brazilian inflation, the trend has been toward 

decreased present valuations because of hyperinflation if the net plant was acquired in the years 

1994 or earlier. For 1996-2016, inflation has fluctuated between 1,65% and 12,53% making the 

determination of whether the adjusted depreciation would increase or decrease become purely 

based on when the assets were acquired and the relative inflation rate thereafter (see appendix 

1).	
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In general, it was noted that price level adjusted beginning inventory did not make up a 

significant portion of the cost of goods available and therefore did not alter significantly the 

value of the price level cost of goods sold. 	
	
Deviation for owners’ equity between historical cost accounting and price level accounting are 

mainly affected by the changes in fixed assets, when assets are acquired in periods of 

significantly different inflation than current inflation.  In the sample, two entities, Copel and 

Cemig, had procured assets during hyperinflation which results in 1) lower owners’ equity and 

2) lower depreciation costs and thereby net income, which significantly changes return on 

owners’ equity positively. Return on owners’ equity for the other seven companies shows less 

deviations between historical cost accounting and price level adjusted accounting. 
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7. Discussion  
 
7.1. The Usefulness of Price Level Accounting 
	
	
According to the IASB’s conceptual framework, financial statements need to be reliable, 

comparable, have relevance and be understandable (IASB Framework, paragraph 12, 2001). 

Financial statements are supposed to give the stakeholders useful information in order for them 

to make economic decisions (Deegan & Unerman. 2011, p. 222-223). Historical cost 

accounting is the preferable method due to its definable character (Munteanu & Zuca. 2015, p. 

91-92), it is stable with its objectivity and the accounting method provides a tangible true cost 

(Munteanu & Zuca. 2015, p. 94). However, critics mean that historical cost accounting can be 

questioned in times of significant price level changes as this accounting method (historical cost) 

omits the impacts of inflation (IAS 29, paragraph 6), and the authors agree to this. The authors 

argue that the reliability of price level accounting could be considered to be more reliable than 

historical cost accounting as price level accounting adjust for the weaknesses with historical 

cost accounting in times of significant inflation and as it also fulfills the requirements in The 

IASB’s Framework (paragraph 6, 2001) of reliability. As an example, the size of the differences 

in value for the fixed assets and owners’ equity between historical cost accounting and price 

level accounting stick out in the study for two companies. It can therefore be questioned if 

historic cost accounting gives a reliable value of fixed assets and owners’ equity in the financial 

statements for these two companies whose assets are acquired in periods of significant higher 

inflation than current inflation. 	
	
This study, as well as Parker’s (1977, p. 89), Barnivs’ (1999, p. 283), Gordon’s (2001, p. 196) 

and Davidson and Weil’s (1975, p. 27) study confirm that there are differences for individual 

companies when comparing historical cost accounting and price level accounting, however 

when taking all companies in the sample together the aggregated change is small. Barniv’s 

(1999, p. 283) and Gordon’s (2001, p. 196) studies conclude that the price level adjusted 

earnings are essential and relevant compared to historical cost accounting, which makes the 

results from this study interesting from a relevance perspective. The IASB’s conceptual 

framework (paragraph 4, 2001) means that when an accounting principle is no longer relevant 

or reliable, a company should change to a more relevant and reliable alternative for stakeholders 

to be able to compare companies’ financial positions. According to the discussion above, price 
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level accounting could be more relevant and therefore an accounting method that should be 

used when significant inflation is present, even though the focus of this study cannot confirm 

the reliability of the conclusions fully.  

 	
The variation in the results of this study from the price level adjustments makes the financial 

data more volatile and therefore calls into question the ability for investors to be able to compare 

the data. There is also the question of understandability in the data. The change in annual 

inflation for 2015 and 2016 varied, thus resulting in two different data sets. Two data sets make 

the comparability of financial statements between 2015 and 2016 hard to understand and 

evaluate the figures as was concluded by Deegan (2011, p. 222), Fabricant (1978, p.5) and 

Chamisa (2007, p. 73). How reliable are the study’s inflation adjusted results? This study’s 

results vary according to the present inflation in relation to past inflation as well as the fact that 

the longer one has fixed assets in the balance sheet the more these assets are affected by the 

effects of inflation. The comparability of the financial data is therefore made harder due to that 

the financial data is dependent of the changes in inflation between the years. On the other hand, 

Munteanu and Zuca (2015, p. 98) state that the value of acquired fixed assets acquired for longer 

periods becomes distorted and provides investors with an objectively reduced comparability of 

financial information that occurs under historic cost accounting. Therefore, the authors believe 

that the price level adjusted financial statement can give more comparable information 

compared to historical cost accounting in conjunction with the IASB’s efforts to promote 

comparable accounting. 	
 

7.2.  Capital Maintenance and Purchasing Power Gain or Loss   
 

During periods of inflation it becomes expensive to hold on to cash assets because the value of 

cash decreases inversely proportionately with increasing inflation. As such 1000 Reals in cash 

as per 01/01/20XX is only worth 900 Reals as per 31/12/ 20XX if general price level inflation 

increases by 10% during the financial year. However, the nominal value (face value) of the cash 

assets remains unchanged at 1000 Reals. Herein lies a serious flaw in Historical Cost 

Accounting: under periods of inflation there is a true economic loss to be accounted for in that 

1000 Reals only buys goods and services for 900 Reals. In this case, a purchasing power loss 

has incurred. 
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Mason (1955, p. 40) concluded that, in general, rises in general price levels result in purchasing 

power losses which are offset by the gradual repayments of liabilities. An inherent problem 

with this technique in assessing purchasing power is that it does not take into account the 

amount of cash needed to be reinvested to maintain constant unit volume as well as the cash 

needed in capital expenditures on necessary technological updates to maintain a competitive 

effectiveness/advantage in the market. This is well in line with the capital maintenance concept 

and information about purchasing power gain or loss should be disclosed in price level adjusted 

accounting. The authors of this study believe there to be a weakness in the determining of price 

level adjusted net income because of the fact that purchasing power gain and loss in monetary 

assets is not factored into the income statements restated by this study. Capital maintenance is 

an important aspect to consider especially in times of high inflation. However, the authors 

realize that an examination on this topic is difficult to conduct with limited recourses due to 

that every company is unique and that assets are of different characters. Instead of general price 

index, specific price index or a branch index has to be chosen to illustrate the affects. 	
	
7.3. Concluding Remarks 
	
The methods used in the study for recalculating balances and results according to historical cost 

accounting into price level adjusted accounting, are based on the methods used by Parker from 

1977. The authors think it would be interesting to examine how widespread price level adjusted 

accounting is today. According to Parker (1977, p. 95), price level adjusted accounting has to 

be taken into account even in the absence of inflation in the future. A total of 25 countries had 

hyperinflation according to IAS 29 definition during 1968 to 2005 (Higson, Shinozawa and 

Tippet (2007, p. 107) and it would be interesting to examine the frequency of price level 

adjusted accounting in these countries and how these companies are affected when inflation is 

taken into account in their financial statements. The results of this study confirm for two 

companies how fixed assets acquired during hyperinflation resulted in a significant impact on 

the financial statements and therefore, the authors argue, as Parker, that inflation has to be 

considered even in the future when inflation drops. 	
	
An earlier study by Chamisa (see section 2.5) points out that price level accounting is complex 

and difficult to understand and explain. The authors of this study tend to agree with this to a 

certain extent and find some of the methods being complex, especially for recalculating of fixed 
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assets but also for recalculation of cost of goods sold. Proper recalculation of fixed assets 

requires separate reporting of acquisition year of remaining fixed assets which bring extensive 

workload into the accounting. There are also other factors that have to be considered; which 

year should be chosen as base year, how should the results be interpreted and how could these 

results be used in practice? There is a risk that the chosen assumptions are being made arbitrary 

and differ between entities and that price level accounting therefore is difficult to compare 

between entities. However, the authors also see a point in disclosing additional information to 

historical cost accounting with the use of for instance price level adjustments to show the impact 

from inflation on the performance and position of the company which could add a valuable 

dimension for decision making based on the traditional accounting. Price level adjusted 

accounting should therefore be allowed and recommended by IASB as a complement to the 

disclosures according to IFRS. 

	
The authors hope to impress upon the reader, that, despite relative periods of low general price 

level inflation, that there will be nonetheless an effect on financial statements should inflation 

start to increase. By presenting the results from this study, based on Parkers’ method from 1977, 

on effects from price level adjusted accounting for nine companies in Brazil with a history of 

hyperinflation, the reader should be able to assess the strengths and weaknesses of recalculated 

price level adjusted financial statements. This in turn, can help him or her to take measured 

assessments in the valuation of the financial results. Furthermore, by knowing the weaknesses 

and strengths of these method the reader should be able to better compare other accounting 

alternatives to be able to improve the decision-making ability of the potential investor. Lastly, 

the authors would like to emphasize the quality of historical cost accounting on the basis that it 

provides a reference point for the price level valuation (as well as other accounting valuations) 

fitting in very well with the theory of accounting prudence; that costs and revenues are inputted 

into the main ledger to accurately show all transactions made by the business at the time of 

procurement (Munteanu & Zuca. 2015, p. 94).
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10. Appendix  
 

Appendix 1 – Historic inflation Brazil (CPI inflation) 
 

Year  CPI Brazil, annual 
inflation (dec vs. dec) 

Year  CPI Brazil, annual 
inflation (dec vs. dec) 

2017 2,95% 1998 1,65% 
2016 6,29% 1997 5,22% 
2015 10,67% 1996 9,56% 
2014 6,41% 1995 22,41% 
2013 5,91% 1994 916,46% 
2012 5,84% 1993 2477,15% 
2011 6,50% 1992  1119,10% 
2010 5,91% 1991 472,70% 
2009 4,31% 1990 1620,97% 
2008 5,90% 1989 1972,92% 
2007  4,46% 1988 980,21% 
2006 3,14% 1987 363,41% 
2005 5,69% 1986 79,66% 
2004 7,60% 1985 242,26% 
2003 9,30% 1984 215,26% 
2002 12,53% 1983 164,01% 
2001 7,67% 1982 104,79% 
2000 5,97% 1981 95,62% 
1999 8,94%   

(inflation.eu, n.d.A)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

Appendix 2 – Average inflation Brazil (CPI)  
 

Year  CPI Brazil, average 
annual inflation 

Year  CPI Brazil, average 
annual inflation 

2017 3,46%  1998 3,21% 
2016 8,77% 1997 6,97% 
2015 9,01% 1996 16,01% 
2014 6,33% 1995 147,98% 
2013 6,21% 1994 2951,63% 
2012 5,40% 1993 1638,74% 
2011 6,63% 1992  854,63% 
2010 5,04% 1991 492,28% 
2009 4,90% 1990 4116,26% 
2008 5,67% 1989 1232,71% 
2007  3,64% 1988 554,19% 
2006 4,20% 1987 218,52% 
2005 6,88% 1986 167,80% 
2004 6,60% 1985 224,65% 
2003 14,78% 1984 188,49% 
2002 8,43% 1983 131,13% 
2001 6,83% 1982 100,08% 
2000 7,06% 1981 102,00% 
1999 4,86%   

(inflation.eu, n.d.A)  
 



 
 
 
 
 

 

Appendix 3 – Company list  
 

Company Sector Private/state-
owned 

Reporting 
according 

to IFRS 

Information 
available 
for 2012-

2016 

Functiona
l currency  HCA Straight-line 

depreciation 

FIFO/ 
Average cost 

method  Other information 

Ambev S.A.  
Ambev. 2012, 2013, 
2014, 2015, 2016) 

Beverages  Yes  Yes  Brazilian 
Real 

Yes Yes Average cost 
method  

 

Azul S.A  
(Nasdaq.com, n.d) 

Airlines/Deli
very 
Services 

Private Yes No, 
registered 
in 2017.  

    Omitted, not 
registered on 
Nasdaq list for the 
studied period  

Banco Bradesco S.A.  
(Banco Bradesco. 2012)  

Bank Private  Yes Yes Brazilian 
Real 

Fair Value    Omitted, reporting 
entirely according 
to fair value  

Banco Santander Brasil 
S.A.  
 

Bank Private  Yes Could not 
find data 
for the 
studied 
period. 

    Omitted, necessary 
information is 
unavailable. 

Brasilargo cia 
breasileira de 
propriedades agricolas 
(BrasilArgo) 
BrasilArgo. 2012, s. F-
15)  

Farming/se
eds/milling 

Private Yes Yes Brazilian 
Real 

HCA/ Fair 
value 
financial 
assets  

Yes  Fair value 
accounting 

Braskem S.A. Chemicals Petrobras 
owns 36,1% 

Yes  Yes  Brazilian 
Real 

Yes Yes Average cost 
method  

Omitted, due to 
insufficient 



 
 
 
 
 

(Braskem. 2012, s. F-
71) 

and has a 
voting capital 
on 47% 

information about 
depreciation 

Brazil Foods S.A.  
(BRF. 2012) 

Meat/fish/p
oultry 

Private Yes  Yes  Brazilian 
Real 

Price Level  Yes  Omitted, reporting 
according to fair 
value 

Comp energetica de 
minas Gerais (CEMIG)  
(CEMIG. 2012, 2013, 
2014, 2015, 2016) 

Electric  63% is 
owned by the 
state 

Yes Yes Brazilian 
Real 

Yes Yes  Average cost 
method 

 

Companhia Brasileira 
de distribucao (BCD) 
(GPA) 
(BCD. 2012, 2013, 
2014, 2015, 2016) 

Food Private Yes Yes Brazilian 
Real 

Yes Yes  Average cost 
method  

 

Companhia de 
saneamento basico do 
estrado de Sao Paulo 
(Sabesp) 
(Sabesp. 2012, 2013, 
2014, 2015, 2016) 

Water 50,3% is 
owned by the 
state 

Yes  Yes Brazilian 
Real 

Yes yes Average cost 
method 

 

Companhia paranaense 
de energia (copel)  
(COPEL. 2012, 2013, 
2014, 2015, 2016) 

Electric Private  Yes Yes  Brazilian 
Real 

Yes Yes  Average cost 
method 

 

Cosan limited 
Cosan limited. 2012, s. 
1) 

Specialty 
food 

Private  Changed 
reporting 
period 
between 
2013/2014. 

Yes Brazilian 
Real 

Yes  Yes  Average cost 
method 

Omitted, changed 
reporting period 
during 2012-2016 



 
 
 
 
 

Cpfl energia S.A.  
(Cpfl energia S.A. 2012, 
s. 11)  

Electric State-owned 
by china to 
94,75%  

Yes Yes Brazilian 
Real 

Yes Yes  No 
inventories  

Omitted, no 
inventories 

Embraer-empresa 
brasileira de 
aeronautica 
(Embraer, 2012, s. 1) 

Aerospace Private  Yes  Yes USD Yes  yes Average cost 
method 

Omitted, 
functional currency 
USD 

Estre ambiental inc.  Environmen
tal Services  

Private  Yes  Could not 
find data 
for the 
studied 
period. 

 yes Yes  Average cost 
method  

Omitted, necessary 
information is 
unavailable.  

Fibria cellulose S.A.  
(FIBRIA, 2012, 2013, 
2014, 2015, 2016) 

Paper Private Yes Yes Brazilian 
Real 
 

Yes Yes Average cost 
method 

 

Gafisa S.A.  
(Gafia S.A. 2012, s. 12) 

Homebuildi
ng 

Private Yes Yes Brazilian 
Real 

Yes  Yes Market value  Omitted, market 
value 

Gerdau S.A.  
(Gerdau S.A. 2012, s. F-
36) 

Steel/ Iron Private  Yes  Yes Brazilian 
Real 

Yes  Yes Average cost 
method 

Omitted, due to 
insufficient 
information about 
depreciation 

Gol linhas aereas 
inteligents 
(GOL, 2012, 2013, 
2014, 2015, 2016) 

Air 
freight/Deli
very service 

Private Yes Yes Brazilian 
Real  

Yes Yes Average cost 
method  

 

Itau Unibanco banco 
holding S.A. 
(Itau Unibanco, 2012, s. 
F-10) 
 

Bank  Private  
 

Yes  Yes Brazilian 
Real 

Fair value    Omitted, reporting 
according to fair 
value.  



 
 
 
 
 

 
National steel company 
(NSC) (Companhia 
Siderurgica nacional -
CSN)  
(NSC. 2012, 2013, 2014, 
2015, 2016) 

Steel/Iron 8% of the 
shares are 
owned by the 
state 

Yes Yes Brazilian 
Real 

Yes Yes Average cost 
method  

 

Oi  
(Oi, 2016, s. 2)  

Telecommu
nication  

Private  Yes Yes Brazilian 
Real 

Yes Yes  Omitted, the 
company is under 
judicial 
reorganization 

Petroleo brasileiro S.A 
(Petrobras) 
Petrobras. 2012, s. F-
31) 

Oil & Gas 50% of the 
shares is 
owned by the 
state  

Yes Yes Brazilian 
Real 

Yes Yes Average cost 
method 

Omitted, due to 
insufficient 
information about 
depreciation 

Telefonica Brazil S.A. 
(Telefonica Brazil S.A. 
2012, s. F-9) 

Telecommu
nication  

Registered in 
Spain 

  Brazilian 
Real 

   Omitted, 
Registered in Spain 

Tim Participacoes S.A 
(TIM, 2012, 2013, 2014, 
2015, 2016) 

Telecommu
nication  

Private Yes Yes Brazilian 
Real  

Yes Yes Average cost 
method 

 

Ultrapar participacoes 
S.A. 
(Ultrapar. 2012, s. F-56)  

Oil & Gas Private Yes Yes Brazilian 
Real 

Fair value  Yes  Omitted, reporting 
according to fair 
value 

Vale S.A  
(Vale. 2012, s. F-27) 

Metals Is partly 
owned by the 
state 

Yes Yes Brazilian 
Real   

Yes  Average cost 
method 

Omitted, due to 
insufficient 
information about 
depreciation 

 



 

 

Appendix 4 - Indexed Brazilian Inflation per Quarter 
 

 

	
 

 

	
 

 
  

Q4 Q3 Q2 Q1
Year Index per 31/12 01-Okt 01-Juli 01-Apr 01-Jan

2016 95,87 96,95 98,04 99,15 100,26
2015 100,26 99,22 98,19 97,18 96,17
2014 96,17 96,05 95,93 95,81 95,69
2013 95,69 95,67 95,66 95,64 95,62
2012 95,62 95,78 95,94 96,10 96,26
2011 96,26 96,12 95,97 95,83 95,69
2010 95,69 95,31 94,94 94,56 94,19
2009 94,19 94,56 94,94 95,32 95,71
2008 95,71 95,37 95,03 94,69 94,35
2007 94,35 94,04 93,73 93,43 93,12
2006 93,12 93,72 94,33 94,94 95,56
2005 95,56 96,02 96,48 96,95 97,42
2004 97,42 97,84 98,26 98,68 99,10
2003 99,10 99,92 100,74 100,57 102,41
2002 102,41 101,20 100,01 98,83 97,66
2001 97,66 97,25 96,84 96,44 96,03
2000 96,03 96,76 97,49 98,23 98,97
1999 98,97 97,24 95,55 93,88 92,24
1998 92,24 93,09 93,94 94,79 95,66
1997 95,66 96,73 97,81 98,90 100,00
1996 100,00

Indexed Brazilian Inflation per Quarter



 

Appendix 5 - Restatement Factors for Average Inventories 
 
 

 

Restement Factors for Average Inventories

Current Year End Index Previous Year End Index Index Factor

Restate historic cost ending inventory into 2014 Reals 96,16 95,68 1,005

Restate 2014 inventory from 2014 Reals to 2015 Reals 100,26 96,16 1,043

Restate 2015 inventory from 2015 Reals to 2016 Reals 95,87 100,26 0,956

Year End Index Average Year End Index Index Factor 

Restate 2015 Purchases 101,66 100 1,017
Restate 2016 Purchases 97,52 100 0,975


