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ABSTRACT 

Brazil is one of the emerging countries that has adopted the IFRS, and agribusiness plays a relevant 

role in the Brazilian economy, turning the country into an important player in the review and 

discussion process of international standards. The objective of this paper is to assess whether IAS 

41 contributes to the enhancement of the quality of accounting information, given that the measure 

that was previously used was historical cost, with no changes in the future economic benefits being 

disclosured, resulting in low-quality information. To analyse agribusiness companies’ financial 

statements, five analysis sections were created: disclosure in the notes; value relevance; timeliness 

of fair value information on biological assets; earnings management; and experts’ opinion of the 

quality of the information on the biological assets. The results reveal that: there have been 

improvements in the compulsory disclosure required by IAS 41, but this disclosure is not yet 

suitable; variations in the fair value of biological assets are value-relevant, but not for bearer plants; 

the information on biological assets is not timely; there are signs of earnings management by 

companies with lower disclosure levels; analysts consider that non-financial information may be 

prepared more useful. No study was found in the literature that considered the combination of the 

level of disclosure of the notes to the financial statements, the value relevance, the timeliness of 

the fair value information, earnings management and analysts’ opinions. 
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1 INTRODUCTION  

The relevance of this article derives from the strategic role of agribusiness for Brazil, which 

enhances its economic and social development. In this sense, the growth of agribusiness can favor 

the Brazilian economy as a result of its economic and social implications. Accordance to data from 

Confederação da Agricultura e Pecuária do Brasil - CNA (2023), Brazilian agribusiness is 

responsible for 24.8% of GDP. For this reason, government incentives work on different fronts, 

and one of these fronts is funding programmes to enhance companies’ productivity. 

In view of the importance of the sector for the economy, the existence of alternative funding 

sources like the capital markets is healthy. Despite their immature nature when compared to other 

developed countries, the efforts made to grant small and medium-sized companies access to the 

market are noteworthy. 

In this scenario, the important function of accounting, which is considered the language of 

business, should be highlighted, as it contributes to a reduction in the adverse selection problem. 

To reduce the information asymmetry between debtors and creditors, debtors’ financial statements 

should be relevant, understandable and useful for investment decision purposes. The accounting 

model that is currently adopted is based on the international model called the International 

Financial Reporting Standards – IFRS, which is considered a set of high-quality rules that can 

result in better information. 

One of these standards is IAS 41 for Biological Assets and Agricultural Products, which 

focuses on the regulation of accounting practices in companies dealing with live animals and plants 

that go through some sort of biological transformation, together with agricultural production at the 

point of harvest1. Firms with such assets can play a relevant role in agribusiness. 

IAS 41 resulted in significant changes in companies’ balance sheets, because before the 

convergence with the IFRS companies used to adopt cost as the basis for measuring their biological 

assets, which corresponds to the accumulation of expenses as the assets grow. To offer more timely 

information, IAS 41 strongly recommends fair value, because the financial statements can then 

disclose the expected economic gains (losses) due to the valuation (devaluation) of the asset, 

independently of its sale. 

Some studies question this better information (Booth & Walker, 2003; Dvorakova, 2006; 

Herbohn, 2006; Williams & Wilmshurst, 2009; Fisher et al., 2010; Argilés, Garcia-Blandon & 

Monllau, 2011; Rech & Pereira, 2012; Baazaoui & Zaraï, 2019; Moutinho, 2022) because of the 

difficulty of estimating the fair value when there is no active market, and also due to use of non-

observable data and low level of disclosure required by IAS 41. However, some studies found an 

improvement in the disclosure of accounting information associated with IAS 41 (Hsu et al., 2019; 

Souza & Shikida, 2021), highlighting the increase in Brazilian research (Oliveira & Nakao, 2021). 

Concerning this, agency theory puts forward the possibility of a mismatch between the targets of 

the agent and the principal, explained by the different incentives of the two parties. Thus, the 

manager can use the discretion given in the standard to focus on specific targets, producing low-

quality financial statements. 

In addition, the home country’s institutional characteristics, such as the development of the 

capital markets, the funding source, the political and legal system and the enforcement level, can 

influence the convergence process with the IFRS. Without enforcement mechanisms, it is 

improbable that convergence will truly take place, which contradicts the objective of the IFRS to 

provide financial information that is useful to investors. If the information is irrelevant, it will be 

of no use for investors that are interested in evaluating a company in the agribusiness sector, 

making efficient resource allocation more difficult. 

 
1 Bearer plants are not covered by IAS 41, as they have fallen within the scope of IAS 16 Property, Plant and Equipment from 

2016. 
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In that context, the objective of this paper is to investigate whether IAS 41 contributes to the 

enhancement of the quality of accounting information, given that the historical cost does not 

disclose the future economic benefits, which results in low-quality information. Therefore, we 

observe the value-relevance and timeliness of the fair value variation of the biological assets net 

of the depletion expense (FV), and we consider whether there are signs of earnings management, 

given the greater subjectivity in the accounting of some biological assets. Finally, we analyse the 

level of compliance with the disclosure requirements in IAS 41. This study focuses on analyzing 

the quality of accounting information provided by IAS 41, together with its utility for stakeholders. 

We, therefore, investigate the disclosure quality of the information on biological assets and how 

investors and market analysts consider this information. To study investors’ perceptions, earnings 

quality models are used, while questionnaires were sent to analysts. No study was found in the 

literature that combined the level of disclosure in the notes to the financial statements, the value-

relevance, the timeliness of the fair value, earnings management and analysts’ opinions. This range 

of approaches can provide further assistance in understanding the effects of IAS 41 and can support 

a discussion of the standard and possible changes to it, as happened recently concerning bearer 

plants2. Therefore, what distinguishes this study is precisely the exploration of further evidence, 

which can clarify the application of IAS 41 in the Brazilian economy.  

Brazil is one of the emerging countries that has adopted the IFRS, and agribusiness plays a 

relevant role in the Brazilian economy, turning the country into an important player in the review 

and discussion process of international standards, including IAS 41. Thus, we hope to contribute 

to the review of the standard. 

Furthermore, this research can bring contributions to companies, standard-setters, investors 

and stakeholders, who are interested in investigating and discussing the possible limitations 

associated with the standard, given the influence of institutional aspects and disincentives that 

difficult relevant disclosure. The importance of this study arises from the growth of agribusiness, 

which can be funded by the capital markets, with a range of positive effects for Brazil. 

 

2 REFERENCE FRAMEWORK AND RESEARCH HYPOTHESES 

When the IFRS was adopted, many studies were published around the world to analyze the 

consequences of its application. In addition, many studies specifically investigated the effects of a 

particular standard, such as IAS 41 on Agriculture. 

IAS 41 applies to all companies with biological assets and agricultural produce at the point 

of harvest. Biological assets refer to all living animals and plants that are the origin of agricultural 

produce – which means any produce that is harvested from biological assets. Although the 

standards permit the use of two bases of measurement – fair value or historical cost – the use of 

the latter has become the exception (IFRS Foundation, 2021b). 

Concerning fair value, IFRS 13 on Fair Value Measurement requires a company to use 

valuation techniques appropriate to the circumstances and for which sufficient data are available 

to measure the fair value, maximizing the use of relevant observable data and minimizing the use 

of non-observable data (IFRS Foundation, 2021a). 

In this situation, the IAS 41 require a certain degree of judgement in addition to the 

responsible use of subjectivity in the application of accounting standards. In addition, according 

to IFRS 13, the availability of relevant information and the relative subjectivity of this information 

can influence the choice of the appropriate valuation technique. Nevertheless, without an active 

market, the manager can use non-observable data to price the asset, as in the case of the discounted 

cash flow, but this is not a desired scenario, according to IFRS 13 (IFRS Foundation, 2021a). 

 
2 Bearer plants are live plants used in the production or supply of agricultural products. They are therefore not for consumption 

and are held by companies to raise or produce other assets. Some examples are vineyards, cotton plants, rubber trees, apple trees 

and sugar cane. 
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Hence, when a market value is unavailable for biological assets, the company should use the 

present value of the expected net cash flow, discounted at the current market rate. All the premises 

for the determination of the fair value should be disclosed. 

In Brazil, before IAS 41, biological assets were measured at the lower between historical 

cost and market value, which gave a more objective and verifiable measuring basis. Nevertheless, 

the most common basis of measurement was the historical cost, which does not show the expected 

future benefits of the biological asset, resulting in poor-quality information. As a result of IAS 41, 

the biological assets are represented at their fair value, which can produce more relevant 

information. By allowing the use of the fair value when no observable data exist, the standard 

gives the manager the responsibility of using the discounted cash flow, by the elements that most 

adequately represent the expected future performance of the business, with the discount rate and 

the period of the benefits serving as relevant distinguishing factors. Hence, the manager can be 

more or less conservative in his projections – which by itself can influence the quality of the 

accounting information (Georgiou et al., 2021). Nevertheless, the historical cost method can 

reduce the quality of the financial information for biological assets that have a long life and high 

maturing and production values (Hsu et al., 2019). To give an example, companies in the paper 

and pulp sector have extensive forest growth areas that take many years to reach cutting age. 

Therefore, the fair value concept may be more suitable, despite the questions raised about its 

subjectivity. 

Although accounting plays a fundamental role in addressing the information needs of 

external users, it is known that managers have an incentive not to disclose information that is 

coherent with the company’s equity situation, because of the agency theory (Jensen, & Meckling, 

1976). The manager can use his discretionary power, given that there are accounting alternatives, 

to maximise his utility function to meet his preferences (Jensen & Meckling, 1994). Considering 

the company as a network of contracts, Watts and Zimmerman (1986) developed hypotheses to 

explain differences in accounting, due to distinct incentives among the parties. 

In addition, we know that the implementation of GAAP is influenced by legal and 

institutional aspects (Soderstrom & Sun, 2007; Holthausen, 2009; Armstrong et al., 2010; Walker, 

2010; Christensen et al., 2013). These studies reveal that accounting can be questionable in 

environments with low legal protection for investors, poorly developed capital market, weak 

institutional environment, and corporate governance practices that do not guarantee equal rights 

for all shareholders. 

Brazil is classified as a code-law country, which provides less protection for investors, and 

in addition, it has a poorly developed capital market (La Porta et al., 1997). Furthermore, the 

Brazilian economy has a weak institutional environment (Anderson, 1999), with corporate 

governance practices that do not protect shareholders’ rights (Chong & Lopez-De-Silanes, 2012), 

representing a disincentive to foreign capital. 

In that sense, the studies by Fisher et al. (2010), Argilés et al. (2011), Rech and Pereira 

(2012) and He et al. (2018) alert us to the subjectivity and the possibility of earnings management 

in the application of IAS 41. These and other studies have explored the financial reports, based on 

the change in the measuring base from the historical cost to the fair value. Some of these studies 

are displayed in table 1. 
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Table 1 

Research on IAS 41 
Author (s) Country Results 

Booth and Walker (2003) Australia 
Mistaken assertions are possible and the relevance of 

accounting information can decrease 

Dvorakova (2006) Czech Republic 

There is some fear that the measuring is associated 

with fictitious gains, which would compromise the 

quality of the accounting information 

Herbohn (2006) Australia 
There is a range of methods adopted to determine the 

net market value of the biological assets 

Williams and Wilmshurst 

(2009) 
Australia 

Comparability is impaired because of the discretion 

in the way biological assets are assessed 

Fisher et al. (2010) New Zealand 

The reliability in the recognition of unrealized gains 

and losses is questionable because of the range of 

premises 

Argilés et al. (2011) Spain 
There were no differences identified in the measuring 

values using cost or fair value 

Rech and Pereira (2012) Brazil 
The valuation of biological assets at fair value is a 

subjective exercise 

Bosch et al. (2012) Spain 
The perception of fair value is clearer than that of 

historical cost 

Silva et al. (2013) Brazil 
Disclosure under IAS 41 by publicly traded and 

privately held companies is weak 

Hinke and Stárová (2014) Czech Republic Companies agree with the changes for bearer plants 

Damian et al. (2014) 
Comment letters from 

many countries 

Some clarification is still needed about the change for 

bearer plants 

Silva et al. (2015) Brazil 

There are signs of greater earnings management for 

companies with biological assets assessed at fair 

value 

Daly and Skaife (2016) 28 countries 

The cost of debt is higher for firms using the fair 

value method of accounting for their biological assets 

than it is for firms using historical cost 

Gonçalves et al. (2017) 27 countries 
Biological assets are relevant, mainly for companies 

with higher disclosure levels 

Silva and Nardi (2018) 58 countries 
The variation in the biological assets and the fair 

value of those assets is irrelevant to the capital market 

Huffman (2018) 35 countries 
The earnings are more value-relevant when firms 

measure in-exchange biological assets at fair value 

Argilés et al. (2018) 21 countries 
When biological assets are measured at fair value, the 

prediction accuracy of future cash flows improves 

Baazaoui and Zaraï (2019) 
Tunisia, France and 

Canada 

The authors observed low disclosure for IAS 41. 

Oliveira and Nakao (2021) Not applicable 
Brazil has a high level of scientific production in the 

field of biological assets. 

Souza and Shikida (2021) Brazil 

They analyzed the impact of the amendments to IAS 

16 and IAS 41 on the economic and financial position 

of Brazilian sugar-energy companies. 

Moutinho (2022) 43 countries  

The study investigated the effect of amended IAS 41 

on the cost of debt of the firms in the global economy 

that adopt IFRS.  

Source: developed by the authors. 

 

The studies indicate that there is room for discussion on IAS 41, mainly arising from the use 

of fair value, the quality of disclosure and the recent changes for bearer plants. 

Huffman (2018) analyzed 35 countries and concluded that the fair value of biological assets 

supplies information that is more useful for taking decisions. She found that earnings information 

is significantly more relevant when firms measure in-exchange biological assets at their fair value, 

but that book value and earnings information are significantly less relevant when firms measure 
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in-use biological assets at their fair value. In addition, she provided evidence supporting the recent 

amendment for bearer plants. Moreover, Gonçalves et al. (2017) examined the value-relevance of 

fair value accounting for biological assets in 27 countries. Their results showed that biological 

assets are value-relevant, mainly for companies with higher disclosure levels. Surprisingly, the 

same results were obtained for bearer biological assets. Finally, Argilés et al. (2018) investigated 

the usefulness of the fair valuation of biological assets for cash flow prediction. They found that 

when biological assets are measured at fair value, the prediction accuracy of future cash flows 

improves as the ratio of biological assets to total assets increases. Nevertheless, the evidence is 

weaker for bearer plants.  

The earlier studies present contradictory results, indicating that there is room to explore this 

research area. In addition, developing markets like Brazil are more likely to have a poor 

information environment that does not provide an adequate flow of information (Lopes & Alencar, 

2010). In this context, and considering the results of Silva et al. (2013), the following research 

hypothesis can be presented: 

H1: the disclosure of biological assets in Brazil following IAS 41 is weak. 

Regarding the quality of accounting information in the capital market context, there is 

evidence that the value-relevance of accounting information has changed since the adoption of the 

IFRS (Barth et al., 2008; Chalmers et al., 2011). Specifically addressing IAS 41, the relevance of 

accounting information may have decreased (Booth & Walker, 2003; Dvorakova, 2006; Fisher et 

al., 2010) or increased (Gonçalves et al., 2017; Huffman, 2018). 

Considering the opposing results for the relevance of biological assets, we will support the 

next hypothesis with results that show an increase in the relevance of accounting information after 

the adoption of the IFRS (Barth et al., 2008; Chalmers et al., 2011). Therefore, the second 

hypothesis is as follows: 

H2: the variation in the fair value of biological assets (Income Statement) and the 

measurement of biological assets at fair value (Balance Sheet) are value-relevant in the capital 

market. 

Regarding bearer plants, there are only a few studies about this group of biological assets 

(Damian et al., 2014; Hinke, & Stárová, 2014; Gonçalves et al., 2017). However, the amendment 

in the measurement for bearer plants motivated us to expect the accounting information to have 

less relevance. We should remember that bearer plants have been included in the scope of IAS 16 

on Property, Plant and Equipment since January 2016, and now they are being measured at 

historical cost. The main incentive for withdrawing the measurement at fair value was that bearer 

plants are held for production rather than sale. Hence, they deserve the same measurement rules 

as property, plant and equipment. During our analysis period, 2008-2015, bearer plants were 

measured at fair value, and this was criticized by market analysts and other users of information 

(IFRS, 2019) because of the great uncertainty present in the calculation of the fair value. Thus, the 

hypothesis for bearer plants is: 

H3: the variation in the fair value of bearer plants (Income Statement) and the measurement 

of bearer plants at fair value (Balance Sheet) are not value-relevant in the capital market context. 

According to Barth (2018), one of the main concerns about fair value measurements is that, 

in the absence of market prices from a liquid market, fair value estimates have too much estimation 

error. However, the fair value may be closer to the economic value of the asset than is its historical 

cost. In addition, fair value can bring better information (Ball, 2006) because it implies more timely 

accounting information. In Brazil, there is evidence of low levels of earnings timeliness (Lopes, 

2005). 

Given that there are no studies addressing the timeliness of the fair value of biological assets, 

we composed our research hypothesis based on Lopes (2005) and on research that found some 

difficulty in measuring the fair value of biological assets properly (Dvorakova, 2006; Williams & 

Wilmshurst, 2009; Fisher et al., 2010; Silva et al., 2015). 
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H4: the variation in the fair value of biological assets (Income Statement) is not timely in 

the capital market. 

The next two hypotheses concern earnings management. We know that financial statements 

depend on the incentives confronted by managers (Ball et al., 2000). In addition, Brazil is classified 

as a country with poor enforcement (La Porta et al., 1997; Anderson, 1999; Chong & Lopez-De-

Silanes, 2012), which may favour higher earnings management (Burgstahler et al., 2006; Eilifsen 

et al., 2021). However, the adoption of the IFRS may reduce earnings management levels (Barth 

et al., 2008; Zéghal et al., 2011). 

In the context of IAS 41, the studies of Fisher et al. (2010), Silva et al. (2015) and Silva et 

al. (2022) demonstrated the possibility of earnings management for companies that have biological 

assets, especially in the case of assets without an active market. There is still evidence of an inverse 

relationship between earnings management practices and companies’ disclosure levels (Lobo & 

Zhou, 2001; Jo, & Kim, 2007; He, 2020). Therefore, our first earnings management hypothesis is: 

H5: companies with higher earnings management disclose less of the information required 

by IAS 41. 

Bearer plants were measured at fair value in the study period. Given that there was no active 

market for them, other valuation techniques were applied, such as discounted cash flow. However, 

these valuation methods to measure fair value are based on unobservable data, which allows 

greater discretion in choosing the parameters and premises. This freedom can be exercised to 

increase the reported wealth of the owners of capital or to expropriate it (Watts & Zimmerman, 

1990), depending on the incentives that influence managers’ actions. The application of discounted 

cash flow models can generate results of questionable reliability, because of the diversity of the 

premises, directly influencing the quality of the accounting information (Fisher et al., 2010) and 

leading to our second earnings management hypothesis: 

H6: earnings management is higher for companies holding bearer plants. 

Finally, the last hypothesis is based on the responses to the IASB’s 2011 Agenda 

Consultation and the outreach performed by the IASB staff about the IAS 41 requirement for fair 

value information about bearer plants. When analysts were consulted about the additional 

disclosures, they showed a preference for receiving non-financial information about production 

rather than fair value information about bearer plants. Furthermore, analysts and other users 

eliminate the effects of changes in the fair values of bearer biological assets for two reasons: i) 

information about operating performance and cash flows is more relevant to their forecasting and 

analysis, and ii) there are concerns about the reliability of fair value measurements because such 

valuations involve significant management judgment, and have the potential for manipulation (He 

et al., 2018; IFRS, 2019; Goh et al., 2021). Thus, the last hypothesis is: 

H7: analysts do not consider the information of IAS 41 to be useful in their forecasts. 

 

3 SAMPLE AND METHOD 

The sample consists of 33 publicly traded Brazilian companies, as listed in table 2.  
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Table 2 

Companies in the sample 

Name Activity Biological Assets 
Bearer 

Plants 

Historical 

Cost or Fair 

Value 

Battistella Vehicles Trees X FV 

Biosev Sugar and alcohol Sugar cane X FV 

Brasilagro Farming 
Sugar cane, soy, corn, sorghum, millet 

and cotton 
 FV 

BRF SA Meat and by-products Poultry, pigs and beef cattle, and forestry  Both* 

Ceee-D Electrical energy Forestry X FV 

Celul Irani Paper and pulp Pine forests X FV 

Cosan Sugar and alcohol Sugar cane X FV 

Duratex Wood Pine and eucalyptus forestry X FV 

Encorpar Clothing No information  
No 

information 

Eucatex Wood Eucalyptus forestry X FV 

Fab C Renaux Clothing No information  
No 

information 

Ferbasa Iron Eucalyptus forestry X FV 

Fibria Paper and pulp Eucalyptus forestry X FV 

JBS Meat and by-products 
Poultry, eggs, beef cattle, pigs, sheep 

and temporary crops in formation 
 Both* 

Karsten Clothing Forestry X FV 

Klabin S/A Paper and pulp Eucalyptus forestry X FV 

Marfrig Meat and by-products Beef cattle, poultry  Both* 

Melhor SP Paper and pulp Forestry X FV 

Metisa Agricultural equipment No information  FV 

Minerva Meat and by-products Beef cattle  FV 

Minupar Meat and by-products No information  
No 

information 

Pomifrutas Agriculture Fruits and forestry X HC 

Raizen Energia SA Sugar and alcohol Sugar cane X FV 

Randon Part Vehicles Forestry X 
No 

information 

Rasip Agro Farming Apple trees, grapevines and dairy cattle  X 
No 

information 

Sao Martinho Sugar and alcohol Sugar cane X FV 

SLC Agricola Agriculture 
Soy, corn, cotton, sunflowers, sugar cane 

and coffee 
X FV 

Suzano Papel Paper and pulp Eucalyptus forestry X FV 

Tereos Foods Sugar cane X FV 

Trevisa Vehicles 
Eucalyptus and pine forestry, and cattle 

g 
X FV 

V-Agro Agriculture 
Temporary crops, particularly corn, soy 

and cotton 
 FV 

Wembley Clothing No information  
No 

information 

Wlm Ind Com Vehicles Beef cattle, (young) bulls and dairy cows  Both* 

Source: developed by the authors.  

Note. information collected from notes to the financial statements; *the company uses historical cost and fair value 

to measure biological assets; the "X" symbol means that the firm has Bearer plants. 

 



 
IAS 41 and biological assets in Brazil: is the information really useful? 

 

 

 

 

Revista Catarinense da Ciência Contábil, ISSN 2237-7662, Florianópolis, SC, v. 22, 1-30, e3365, 2023 

9
 o

f 
3
0
 

All the companies have biological assets on their balance sheets between 2008 and 2015, 

which required the application of IAS 41. The table reveals that 22 of the companies have plants, 

three have animals, three have both plants and animals, and five do not give information about the 

nature of their biological assets in the notes to the financial statements. 

In addition, as shown in table 2 there are 21 companies holding bearer plants, representing 

64% of the total sample. Regarding the measurement bases, 22 of the companies use the fair value 

to evaluate their biological assets, four of the companies use fair value and historical cost, one of 

the companies uses historical cost, and six of the companies do not disclosure their measurement 

basis. 

To analyse these companies’ financial statements, five analysis sections were created: i) 

disclosure in the notes to the financial statements; ii) value-relevance; iii) timeliness of fair value; 

iv) earnings management; and v) experts’ opinion on the disclosure of the biological asset. These 

sections are explained next. 

 

3.1 Disclosure in the Notes to the Financial Statements 

First, we analyzed the compliance of the notes to the financial statements with the 

requirements of IAS 41. We created a checklist based on the 22 disclosure items of IAS 41, and 

then we analyzed the notes to the financial statements for the period 2012-2014 for the companies 

in the sample. If the required information was present, a score of one was given, and on the 

contrary, zero. In general, the items checked were the disclosure of gains and losses, characteristics 

of the biological assets, fair value, risks and restrictions on biological assets, effects of changes, 

and maintenance of cost method. Thus, we reached evidence to analyze the level of disclosure of 

these companies with biological assets. 

The checklist applied to assess the disclosure is displayed in Appendix 1. The results from 

this part of the analysis were used to assess research hypothesis 1. 

 

3.2 Value-Relevance of Biological Assets 

The second analysis section involves the application of value-relevance models. The basic 

specification used to assess the relevance of accounting information is based on Easton (1999)3: 

 

it

it

it
t

it

it
tt

it

it

P

BV

P

EARN

P

P
 +








+







+=

−−− 1

2

1

10

1

     (Eq. 1) 

 

where P corresponds to the stock price three (3) months after closing off the year; EARN 

corresponds to the earnings of company i in year t; BV is the book value of the equity of company 

i in year t; and Ɛ is the random error. The objective of dividing by the price at t-1 is to reduce scale 

problems, as suggested by Brown et al. (1999). The price-level regressions are explained next. 

Accordingly to Easton (1999) at any point in time, the price reflects all returns since the 

company's inception, while book value represents all accounting measures of changes in value 

during the period. Book value will reflect the cumulative effect of accounting reporting lag – some 

of the value-relevant events observed by the market in early years will be included in accounting 

earnings of later years, but some will remain unrecovered in book value. The effect of this 

accounting reporting lag in the price-levels regression is similar to the effect in the returns 

regression. 

However, current earnings reflect both a surprise to the market and a known component that 

the market had anticipated in an earlier period. In the return model, the known component is 

 
3 Easton's (1999) model was adjusted to analyze the biological assets and the change in the fair value. In future research, other 

approaches may be applied. 
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irrelevant in explaining current return and thus constitutes an error in the independent variable, 

biasing the slope coefficient on earnings toward zero. By contrast, the current stock price in the 

price model reflects the cumulative effect of earnings, and thus varies due to the surprise events 

and what the market already knows. Therefore, there is no errors-in-variables bias in price-model 

regressions. Intuitively, current earnings are uncorrelated with the information about future 

earnings contained in the current stock price, the dependent variable. Econometrically, the price 

model thus has an uncorrelated omitted variable, which reduces explanatory power, but the 

estimated slope coefficient is unbiased (Kothari & Zimmerman, 1995). There are studies that 

applied price-level regressions, such as Chen et al. (2020), Kwon and Wang (2020), Barth et al. 

(2021). 

To analyze the value-relevance of the biological assets, we adjusted the original model. 

Among the accounts that compose the earning, we are interested in analyzing the variation in the 

fair value of the biological assets, because it was added to the financial statements after the 

adoption of IAS 41. Therefore, to observe the value-relevance of IAS 41, we isolated the fair value 

variation. In addition, the second variable of interest is the total value of the biological assets, 

which was also calculated by difference, according to the following model. 
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Where EMFV corresponds to the earnings minus the fair value variation of the biological 

assets4 of the company i in year t, net of the depletion expense; FV corresponds to the fair value 

variation of the biological assets of the company i in year t, net of the depletion expense; BVMBA 

corresponds to the book value of equity minus the biological assets of the company i in year t; BA 

corresponds to the biological assets of the company i in year t; and Ɛ is the random error. The 

variables EARN and BV were decomposed, respectively, into EMFV and FV, and BVMBA and BA. 

In this sense, the value-relevance of the information offered by IAS 41 can be investigated 

based on positive and statistically significant β2 and β5 coefficients. We used these results to assess 

research hypothesis 2. 

This analysis should be complemented by the recent amendment5 in IAS 41 Agriculture: 

bearer plants left the scope of IAS 41 and their accounting practice is now covered by IAS 16 on 

Property, Plant and Equipment. 

The incentives for this amendment are explained by the criticism of measuring bearer plants 

at fair value, due to the use of future cash flow estimation models, which have some limitations 

and can produce an unreliable subjective estimate. In addition, there is no active market for bearer 

plants, except for agricultural production. To give an example, there is no active market for 

vineyards and rubber trees, but grapes and rubber have a market price. 

Thus, the recent amendment for bearer plants offers an opportunity to study the value-

relevance of this kind of asset. To analyze the accounting figures regarding bearer plants, the 

accounting earnings and the book value of the equity were again decomposed, and a dummy was 

added to indicate bearer plants, according to the following model. 
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4 Some companies presented depletion expenses in an explanatory note because of the consumption of biological assets. 
5 The amendment was required from January 2016, with anticipated adoption being permitted. 
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Where Dummy is scored as 1 if the company has bearer plants and 0 if not; BVMBA 

corresponds to the book value of the equity minus the biological assets of the company i in year t; 

and Ɛ is the random error.  

The value-relevance of bearer plants should be assessed through β2+β3 and β5+β6 for fair 

value and biological assets, respectively. According to research hypothesis 3, these should not be 

relevant in explaining the stock price behavior. Therefore, the coefficients for β3 and β6 are 

expected to be equal to zero. 

The expected signs are summarised in table 3. 

 

Table 3 

Expected sign of variables 

Variable 

Sign of 

expected 

relation 

Parameter 

EARN – earnings + β1 (eq. 1) 

BV – book value of equity + β2 (eq. 1) 

EMFV – earnings minus variation in fair value of biological asset net of the 

depletion expense 

+ β1 (eq. 2-3) 

FV – fair value variation of biological asset net of the depletion expense + β2 (eq. 2-3) 

BVMBA – net equity minus company’s biological assets + β4 (eq. 2-3) 

BA – biological assets + β5 (eq. 2-3) 

FV x Dummy +/- β3 (eq. 3) 

BA x Dummy +/- β6 (eq. 3) 

Source: developed by the authors.  

Note. Dummy scored 1 for companies with bearer plants and 0 if not. 

 

3.3 Timeliness of Biological Assets 

Another attribute that should be considered in the context of earnings quality is timeliness, 

which measures whether information is available for decision-makers in time to influence their 

decisions. 

According to Easton (1999), price-based models are normally used to analyze the value-

relevance of accounting information, while return models are applied to analyze timeliness. 

Return-based studies investigate the market’s response during a short period, and are intended to 

assess the role of accounting data in providing information that affects the investors’ perception 

of events that change the company value. In this case, the objective is to investigate the timeliness 

of the variation in the fair value of the biological assets, using the following model, which is based 

on Easton (1999): 

 

 𝑅𝑒𝑡𝑖𝑡 =  𝛼 +  𝛽1 𝐸𝐴𝑅𝑁𝑖𝑡 +  𝛽2 (𝐸𝐴𝑅𝑁𝑖𝑡 −  𝐸𝐴𝑅𝑁𝑖𝑡−1) + 𝜀𝑖𝑡     (Eq. 4) 

 

where Ret indicates the stock return of company i in year t, estimated based on the continuous 

capitalisation method, which permits more robust results (Brooks, 2002). The profit variables are 

deflated by the price at t-1 with a view to reducing scale problems. 

The timeliness model investigates the association between earnings and stock return. 

Accounting information is considered timely in the capital market when the stock return at time t 

reflects the earnings variation between t and t-1. Therefore, the information is considered timely 

when the coefficient β2 is statistically significant. 

To analyze the timeliness of the fair value of the biological assets, the earnings were 

decomposed into earnings minus the variation in the fair value of the biological assets net of the 

depletion expense (EMFV) and the variation in the fair value of the biological assets net of the 

depletion expense (FV). 
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𝑅𝑒𝑡𝑖𝑡 = 𝛼 + 𝛽1 𝐸𝑀𝐹𝑉𝑖𝑡 + 𝛽2𝐹𝑉𝑖𝑡 + 𝛽3(𝐸𝑀𝐹𝑉𝑖𝑡 − 𝐸𝑀𝐹𝑉𝑖𝑡−1)+𝛽4(𝐹𝑉𝑖𝑡 − 𝐹𝑉𝑖𝑡−1) + 𝜀𝑖𝑡   (Eq. 5) 

 

The earnings variables are deflated by the price at t-1, with a view to reducing scale 

problems. If the information is timely, the coefficient β4 needs to be statistically significant. The 

results were used to assess research hypothesis 4. 

 

3.4 Earnings Management 

Besides the value-relevance and timeliness of the fair value, the Conceptual Framework for 

Financial Reporting6 requires that the accounting information should provide a faithful 

representation of the economic phenomena. It should therefore be complete, neutral and free from 

error, according to the Conceptual Framework. 

To test whether the accounting information on biological assets is a faithful representation, 

one of the most used commonly used earnings management models in earnings management 

literature can be adopted: the model of Kang and Sivaramakrishnan (1995) - KS. According to 

Martinez (2001), this model provides the most efficient description of the accrual definition 

process. The KS model is based on the reasoning that total accruals are composed of discretionary 

and nondiscretionary items: 

 

𝑇𝐴 = 𝐷𝐴 + 𝑁𝐷𝐴     (Eq. 6) 

 

Where TA denotes total accruals; DA stands for discretionary accruals; and NDA denotes 

nondiscretionary accruals. 

Therefore: 

 

𝐷𝐴 = 𝑇𝐴 − 𝑁𝐷𝐴     (Eq. 7) 

 

We calculated total accruals based on Healy (1985), Jones (1991) and Dechow et al. (1995), 

with an adjustment to consider the variation of the market value of biological assets, since total 

accruals do not necessarily represent an effect on cash flow. After calculating the total accruals, 

we computed the discretionary accruals based on the KS model adjusted according to Silva et al. 

(2015): 
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     (Eq. 8) 

 

Where ARit-1, is the short-term accounts receivable; APBit-1 is net working capital without 

considering the accounts receivable of firm i in year t-1; EXPit-1 is the operating expense before 

depreciation and amortization of firm i in year t-1; EXPit is the operating expense before 

depreciation and amortization of firm i in year t; DEPit-1 is the depreciation and amortization 

expense of firm i in year t-1; EXAit-1 corresponds to the adjustment to fair value net of depletion 

expense of the biological assets of firm i in year t-1; and BAit denotes the biological assets of firm 

i in year t. 

The adjustment proposed by Silva et al. (2015) is to consider the variation in the fair value 

net of the depreciation expense of biological assets, since the cash effect is not immediate. For a 

 
6 The Conceptual Framework for Financial Reporting is available at http://www.ifrs.org/Pages/default.aspx 
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bearer plant with a long life cycle, many users of accounting information interested in predicting 

the company’s earnings may eliminate the variation in fair value because of the uncertainties in its 

calculation. As a result, the authors assume that there is a possibility of earnings management in 

the calculation of the variation in the fair value of biological assets, which justifies their occurrence 

in the adapted model of Kang and Sivaramakrishnan (1995). 

 

3.4.1 Median tests 

The first comparison was made between the discretionary accruals, which represent evidence 

of earnings management, and the disclosure score obtained from section 3.1 ‘Disclosure in the 

Notes to the Financial Statements’. Therefore, the companies were ranked according to their 

discretionary accruals. Next, the medians for the first and fourth quartiles were calculated. Then, 

we did the Mann-Whitney test to verify whether these medians are statistically different. 

According to Fávero et al. (2009), this is one of the most powerful non-parametric tests for two 

independent samples. The null hypothesis of the test affirms that there is no difference between 

the groups. The results were used to assess research hypothesis 5. 

The second comparison was made between companies holding bearer plants and companies 

holding other biological assets. Therefore, the same test was used. The results were used to assess 

research hypothesis 6. 

 

3.5 Analysts’ Opinion of the Quality of the Information on Biological Assets 

In Brazil, over a period of less than ten years, the valuation of biological assets went through 

significant changes: initially valued at historical cost, they were then valued at fair value and, five 

years later, some of them returned to the historical cost. This whole process motivated a great 

amount of professional and academic discussion in Brazil and internationally. 

Despite the benefits associated with the use of fair value, this measuring base may not be the 

most appropriate method for some biological assets. Market professionals and academic 

researchers raised questions about the compulsory use of fair value for all biological assets, as the 

expected economic benefit of these assets will be realised by their use, instead of their sale. In this 

context, IAS 41 established regulatory changes, determining that as from January 2016 these 

biological assets should again be measured based on their cost, being allocated as property, plant 

and equipment; thus, the intention was to reduce the subjectivity in the measuring of biological 

assets for which there was no intention to sell. 

In this context, we investigated the opinion of information users, specifically those users 

with the technical knowledge to understand the accounting information, on the process and 

valuation of biological assets at fair value. In this regard, the role of market analysts is crucial, as 

they serve as intermediaries between the companies and the stakeholders. These professionals 

make predictions on companies’ future performance, to support investors’ decisions. 

To put this phase into practice, we developed a Likert questionnaire to collect the market 

analysts’ answers to learn about their opinion regarding the disclosed information. Five options 

were provided, with scores of 5 points for the option ‘I totally agree’, 4 points for ‘I agree’, 3 

points for ‘neutral’, 2 points for ‘I disagree’, and 1 point for ‘I totally disagree’. 

We identified the analysts through the companies’ websites, under the section headed 

‘Coverage of Analysts’, and, in addition, we searched for specialist email addresses. In total, 128 

analysts were identified who covered companies with biological assets, and these analysts received 

the questionnaire by email address. Only 15 returned full answers, however, which is 9% of all the 

analysts who received the questionnaire. 

The questionnaire used to assess the quality of accounting information is presented in 

Appendix 2. The results were used to assess research hypothesis 7. 
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3.6 Descriptive Statistics 

Descriptive statistics for the ratio of biological assets to book value, the ratio of fair value 

variation to earnings, the value of the biological assets, the earnings, the fair value variation and 

the book value are shown in table 4. All values represent the means of the total sample. 

 

Table 4  

Descriptive Statistics 

Year 
Biological Assets 

/ Book Value 

Fair Value / 

Earnings 

Value of 

Biological Assets 
Earnings 

Fair Value 

Variation  
Book Value 

2008 4% 0% 1.147 3.407  100.074 

2009 3% 91% 2.873 29.287 303 404.385 

2010 32% 76% 26.682 11.002 3.982 259.631 

2011 11% 6% 34.133 6.866 73 314.841 

2012 21% -8% 51.670 1.489 -2.352 358.548 

2013 15% 9% 40.758 6.783 -6.651 334.195 

2014 24% -99% 60.080 12.014 -10.425 354.636 

2015 -163% -217% 59.323 3.273 -1.461 251.645 

Source: developed by the authors.  

Note. the information was collected from notes of the financial statements. Amounts expressed in thousands of BRL 

(Brazilian Real). 

The increase in biological assets can be explained in two ways. First, the full IFRS adoption 

started in Brazil in 2010, which explains the huge growth in 2010, because IAS 41 allows the fair 

value option for biological assets. Before the IFRS was adopted, the Brazil GAAP required only 

the historical cost for biological assets, which explains the large effect in 2010. Second, the average 

Brazilian GDP for the period 2008-2015 was 2.3%, which may explain why there is more 

investment by Brazilian companies, including companies with biological assets. 

Regarding the ratio of biological assets to book value, there is an average increase over the 

period 2008-2014, consistent with the previous analysis. The figure of -163% for one year can be 

explained exclusively by the figures for Biosev, which presented negative equity because of 

accumulated losses from previous years. 

The ratio of the fair value variation to earnings decreased on average over the period 2008-

2015. To understand this reduction, we can analyse earnings and the fair value variation. The 

earnings are decreasing, on average, over the period studied, except for 2010, which corresponds 

to the initial IFRS adoption. There is empirical evidence that the first-time adoption of the IFRS 

implies increased net income (Fifield et al., 2011). On the other hand, the fair value variation 

shows a larger decrease, with negative values from 2012 to 2015 due to fair value losses for the 

analysed biological assets. We would like to highlight that the use of the fair value variation for 
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biological assets began in 2010, and the 2009 income statement was released as required by IFRS 

1 on First-time Adoption of International Financial Reporting Standards – see table 4. Finally, the 

ratio of the fair value variation to earnings of -217% for 2015 is explained by the figures for Celul 

Irani, which disclosed low earnings and a large and negative fair value variation. 

 

4 ANALYSIS OF RESULTS 

4.1 Disclosure in the Notes to the Financial Statements 

The results show some shortfalls in the disclosure of the requirements of IAS 41, in line with 

Silva et al. (2013). We found a good disclosure for the first subgroup ‘Disclosure of gains and 

losses’. In 2014, 26 of the companies observed (87%) presented gains or losses in the value of 

their biological assets. As regards the subgroup ‘Characteristics of biological assets’, the weakest 

disclosure refers to the non-financial estimates of physical quantities. This information can be 

relevant for many analysts who cover these companies. Section 4.5 ‘Analysts’ Opinion of the 

Quality of Information on the Biological Assets’ will further illustrate the importance of this 

information. 

The disclosure in the subgroup ‘Fair value’ also indicates a lack of information about the 

agricultural products harvested, as 33% of the companies disclosed information on this item in 

2014, against an even worse result in 2012 of 7%. This result shows that the companies have not 

disclosed this information in accordance with IAS 41. The subgroup ‘Effect of changes’ reveals 

the composition of the reconciliation between the initial and final balances of the periods under 

analysis. The disclosure for this subgroup was not adequate7 either. The best results for 2014 within 

this subgroup were for changes in the book value of the biological assets (73%), gain or loss 

deriving from the change in the fair value minus the sales expense (70%), and increases due to 

purchases (50%). 

The final subgroup shows that disclosure for measuring at cost is extremely low – see 

“Maintenance of cost method” in Appendix 1. Although the disclosure for some items is weak, 

based on the results reported, the level of disclosure in the notes to the financial statements has 

improved from when we compare our results with Silva et al. (2013). 

 

4.2 Value Relevance of Biological Assets 

The coefficients were estimated using panel data, which is the most suitable method for 

testing the dynamics of changing relationships among variables (Fávero, 2013), and permits the 

size of the research sample to be expanded by crossing the dimensions of time and space or the 

individuals. 

In short, the specification tests indicated fixed effects, and the residual analysis presented 

heteroscedasticity and self-correlation problems. The results are shown in table 5. In addition, a 

multicollinearity problem was verified through the Variance Inflation Factor (VIF) in model 3, 

and the exclusion of the Biological Assets (BA) variable allowed the correction of the problem. 

 

  

 
7 We consider adequate disclosure when there is a high percentage of compliance for the subgroup, for example, between 80% 

and 100%. 
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Table 5 

Value relevance models 
Dependent variable: Stock 

price  

Coefficients of Fixed 

Effects Model 

Coefficients of Fixed 

Effects Model 

Coefficients of Fixed 

Effects Model 

 Eq. 1 Eq. 2 Eq. 3 

Explanatory variables:    

Intercept 751,399 / (6.79)* 700,351 / (5.63)* 681,995 / (5.67)* 

EARN 3.18/ (1.89)***   

BV 7.23 / (2.22)**   

EMFV   4.93 / (4.68)* 5.15 / (4.45)* 

FV  9.68 / (3.12)* 13.7 / (2.98)* 

FV x Dummy    -4.89 / (0.80) 

BVMBA  1.31 / (3.09)* 1.3 / (2.9)* 

BA  -0.69 / (-1.08)  

BA x Dummy    -0.28 / (-0.31) 

    

Chow’s F-test 1.56** 2.12* 1.87* 

Breusch-Pagan’s LM-test 0.01 0.22 0.97 

Hausman’s test 14.09* 26.93* 18.84* 

R² 0.1433 0.2266 0.2263 

Source: developed by the authors. 

Note. * 0.01; ** 0.05; *** 0.10 is the significance level. The coefficients were multiplied by 1 million to facilitate the 

presentation. Dummy is scored one (1) for companies with bearer plants and zero (0) for others; BVMBA corresponds 

to the book value of equity minus its biological assets; BA corresponds to the biological assets of company i in year 

t. The coefficients that are considered statistically significant are also significant in the economic sense. 

 

Model 1 reveals relevant information for decision purposes, as the variables EARN and BV 

are statistically significant. However, the statistical significance of earnings is weak, consistent 

with studies concerning the value-relevance of accounting information in Brazil (Lopes, 2005). 

According to Lopes (2005), book values are expected to be relevant because of their implications 

for liquidity and debt covenants. Model 2, adopted to analyze the biological assets, shows that the 

accounting earnings without the effect of the fair value of the biological assets (EMFV) and the 

fair value variation (FV) are relevant for decision-making purposes, or, in other words, that the 

decomposition of the earnings can be more useful for investors than the earnings of the first model. 

In addition, the signs are positive and in accordance with table 3. The book value of equity without 

the effect of the biological assets (BVMBA) is value-relevant, while the biological assets variable 

(BA) is not statistically significant. These results, when compared to those for model 1, indicate 

that investors use the book value of equity without considering the effect of the biological assets. 

One explanation for this relates to the doubts and uncertainties about the financial position 

of biological assets. To give an example, the companies Fibria and Klabin have extensive areas of 

growing forest, which will take many years to reach maturity. However, other variables beyond 

the management’s control can influence the expectations of the generation of cash flow by the 

biological assets, and consequently of the company value. 

On the other hand, the fair value variation of the biological assets indicates value-relevant 

information, in view of the results for FV in model 2. This variation should reflect the future 

economic benefits, determined by the change measured for significant physical attributes. IAS 41 

requires that attributes accepted in the market, for example, age or quality, are used for measuring 

fair value. IAS 41, paragraph 15, establishes that ‘an entity selects the attributes corresponding to 

the attributes used in the market as a basis for pricing’. This means that the simple growth of a 

biological asset can imply an increase in its market value, since growth is an attribute that analysts 

or investors take into account. This physical change is directly related to the calculation of the fair 

value variation, explaining the value-relevance of this information. 

Nevertheless, this result cannot be extended to bearer plants, as the interaction between the 

bearer plants dummy and the variables FV and BA in model 3 is not statistically significant. This 
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result does not allow us to assert that the information about bearer plants is value-relevant, 

supporting the opinion of market analysts who cover companies holding bearer plants (IFRS, 

2019). 

Therefore, this evidence confirms the market’s expectations about the effects of bearer plants 

on the value-relevance of accounting information. In that sense, the amendments in IAS 41 and 

IAS 16 can be useful for stakeholders, allowing access to higher-quality information while 

reducing the possibility of misleading or unreal information being produced. This result is in 

accordance with the studies by Gonçalves et al. (2017) and Huffman (2018). 

 

4.2.1 Value-Relevance of Biological Assets: Additional Tests 

We did some additional tests at this stage. Given that there are differences in corporate 

governance practices that affect shareholders’ rights (Chong & Lopez-De-Silanes, 2012), we 

believe that accounting practices can be used for opportunistic purposes rather than meeting the 

informational needs of stakeholders, as noted by Lopes and Walker (2012). 

Therefore, we decided to work with the three levels of corporate governance existing in the 

Brazilian stock exchange. Brazilian companies may voluntarily participate in a particular corporate 

governance level after complying with the rules for that level. The characteristics of these three 

trading segments can be summarised as follows: i) Level 1 requires companies to adopt practices 

that favor better disclosure and access to information, by releasing more information than the 

minimum required by law, and maintaining more dispersed ownership, through a minimum free 

float of 25%; ii) Level 2 requires the company to comply with the Level 1 rules and other rules, 

such as the extension to all shareholders of common shares of the same rights as those obtained by 

the controllers upon the sale of control of the company, and the payment of at least 80% of this 

value to shareholders of preferred shares (tag-along rights), as well as the giving of voting rights 

to preferred shares; and iii) the Novo Mercado level has the same rules as Level 2 but only allows 

voting shares to be issued. Therefore, the Novo Mercado segment is the most rigorous in terms of 

governance, and Level 1 is the least rigorous. 

We operationalize the models 1, 2 and 3 considering the different levels of corporate 

governance. A new variable was created, with four possible values: 1 for the traditional segment, 

which includes companies that do not participate in corporate governance levels; 2 for companies 

that adhere to Level 1 corporate governance; 3 for companies that participated in Level 2 corporate 

governance, and 4 for companies that have joined the Novo Mercado. 

The next step was to repeat the tests; however, we did not find differences in relation to the 

previous results. Therefore, we decided not to report the results with the corporate governance 

variable. 

 

4.3 Timeliness of Biological Assets 

The specification tests here indicated fixed effects. After the specification and diagnostic 

tests, the results are displayed in table 6. 
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Table 6 

Timeliness models 
Dependent variable: Stock 

return  
Coefficients of Fixed Effects Model Coefficients of Fixed Effects Model 

 Model 4 Model 5 

Explanatory variables:   

Intercept -16,363 / (-0.43) -8,292 / (-0.22) 

EARN 1.41/ (1.59)  

EARNt – EARNt-1 7.47 / (2.36)**  

EMFV  1.71 / (1.83)*** 

FV  3.52 / (1.03) 

EMFVt – EMFVt-1  7.90 / (2.49)* 

FVt – FVt-1  10.90 / (1.28) 

   

Chow’s F-test 1.30 1.34 

Breusch-Pagan’s LM test 0.80 1.04 

Hausman’s Test 0.44* 1.16* 

R²  0.0859 0.1029 

Source: developed by the authors. 

Note. * 0.01; ** 0.05; *** 0.10 is the significance level. The coefficients were multiplied by 1 million to simplify the 

presentation. Ret indicates the stock return of company i in t, estimated based on the continuous capitalization method, 

permitting more robust results (Brooks, 2002). The earning variables are deflated by the price at t-1, to reduce scale 

problems. 

 

The baseline model indicates that the accounting information, represented by the earnings, 

is timely, as the estimated coefficient for the variable (EARNt – EARNt-1) is statistically significant. 

In line with the Conceptual Framework, this means that information is available for decision-

makers in time to be able to influence their decisions. Nevertheless, the adjusted model for the fair 

value variation of biological assets reveals the absence of timeliness. This result shows that the 

investors are not sensitive to the fair value variations of biological assets. 

However, the disclosure of quarterly financial statements or market analysts’ predictions, 

based on different information sources, contributes to an anticipation of the fair value variation in 

the biological assets, which could explain this result. 

Finally, the argument that the Brazilian capital market is not efficient also contribute to the 

explanation for this result: in this scenario, it can take some time for information to influence the 

behavior of investors. Therefore, a one-period lag was adopted for the earnings variable. After 

unreported additional tests, no changes were observed in the findings. 

 

4.4 Earnings Management Analysis 

4.4.1 Median test involving disclosure level between ‘high and low management’ subgroups 

The results of the first test are displayed in table 7. 

 

Table 7  

Median test for variation in disclosure between the subgroups ‘high earnings management’ and 

‘low earnings management’ 
  High management Low management Z 

Disclosure 2011 5.1 7.3 0.7 

Disclosure 2012 9.3 7.4 -0.8 

Disclosure 2013 11.3 15.0 2.1** 

Disclosure 2014 7.9 14.4 1.8*** 

Source: developed by the authors. 

Note. * 0.01; ** 0.05; *** 0.10 is the significance level. The disclosure variables are obtained based on the checklist 

in section 3.1 ‘Disclosure in the notes to the financial statements’. The discretionary accruals, a proxy for earnings 
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management, were estimated by the KS model; high discretionary accruals indicate the use of earnings management 

practices to produce accounting information that does not correspond to the company’s economic and financial reality. 

 

The subgroups of companies with high and low earnings management present different 

median levels of disclosure, but the differences are only statistically significant for 2013 and 2014. 

This evidence is coherent with the hypothesis that companies with a low earnings management 

level tend to have better disclosure – that is, they have more transparent notes to the financial 

statements. In other words, companies that are more compliant with the disclosure requirements 

of IAS 41 and, therefore, that are more transparent, have lower earnings management. 

These results cannot be extended to 2011 and 2012, indicating that the quality of the 

companies’ notes to their financial statements is the same for the two subgroups (companies with 

high and companies with low earnings management). The years 2010, 2011 and 2012 present very 

close and low disclosure scores, which is coherent with a learning period in the initial adoption of 

the IFRS (including IAS 41 for biological assets). For this reason, we believe that the learning 

effect may have influenced the application of the standards, reducing the quality of the financial 

reports. 

 

4.4.2 Median test involving bearer plants 

The results for the second test can be observed in table 8. 

 

Table 8 

Median test for the variation in earnings management between the subgroups ‘bearer plants’ 

and ‘other biological assets’ 

  Bearer plants Other biological assets Z 

Management 2011 0.179 0.129 -1.2 

Management 2012 0.057 0.081 1.4 

Management 2013 0.173 0.181 0.5 

Management 2014 0.082 0.108 1.3 

Management 2015 0.096 0.131 0.6 

Source: developed by the authors. 

Note. * 0.01; ** 0.05; *** 0.10 is the significance level.  
 

The results show that there is no significant difference between the subgroups analyzed, 

going against the expectation of higher earnings management by companies with bearer plants. 

This expectation is based on some international studies that have investigated the application of 

IAS 41 regarding biological assets and agricultural products and have observed limitations arising 

from the use of the standard and the possibility of earnings management practices due to the lack 

of objective orientations (Herbohn, 2006; Pires & Rodrigues, 2008; Williams & Wilmshurst, 2009; 

Fisher et al., 2010). 

The criticism of the subjectivity in the application of the fair value measure targets some 

particular biological assets, specifically those assets that are not grown for sale and that require a 

high dose of subjectivity in their measurement, such as bearer plants. The fair value of these 

biological assets, for which there is no active market, is measured using the discounted cash flow 

method, which can produce questionable outcomes because of the range of premises adopted. 

In this study, we found empirical evidence of earnings management in the financial 

statement disclosures of companies holding biological assets. This result can be useful for 

standard-setters interested in assessing the earnings management and its implications for the 

quality of the financial statements. Nevertheless, no empirical evidence was found to support 

practices of earnings management for companies holding bearer plants. 
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4.5 Analysts’ Opinion of the Quality of the Information on Biological Assets 

In short, for a considerable number of the respondents, the answers showed general 

agreement. Hence, these professionals were familiar with the relevance of biological assets, with 

their measurement at fair value, with the variation in the value between one period and another, 

with the impact on asset volatility and with the revised treatment of bearer plants. 

Nevertheless, some respondents did not agree with the relevance of biological assets, and 

believed that they could not influence the valuation of the earnings, suggesting a lack of trust in 

the definition of fair value or a lack of knowledge of how it is used. 

In short, there is no consensus in the analysts’ opinions, and nor is there a significant 

preponderance between the groups. This and other factors can explain the analysts’ preference for 

non-financial information on the fair value, and their search for other sources of information 

besides the financial statements. In addition, there is slight agreement on the lower quality of the 

information, the possibility of earnings management and the easy estimation of cash flow, 

indicating a clear division in the perception of the market analysts. Concerning bearer plants, some 

degree of agreement is observed for the valuation at historical cost. Despite the small number of 

respondents, the result is coherent with the other parts of this paper. 

 

4.6 Synthesis of Findings 

The findings can be summarised in table 9. 

 

Table 9 

Synthesis of findings 

4.1 - Disclosure in notes to the 

financial statements 

The disclosure level is low for non-financial estimates of physical 

quantities, fair value of agricultural products, and reconciliation between 

initial and final balances of biological assets measured at cost. On average, 

the disclosure has increased in recent years, but it is not adequate. Accept 

H1. 

4.2 - Value relevance  

The fair value variation is value-relevant for investors; the same can be 

affirmed for the book value of equity without the effect of biological assets. 

The latter result weakens the results for biological assets. The information 

regarding bearer plants is not relevant for decision purposes, either. 

Partially accept H2 and accept H3. 

4.3 - Timeliness  

The variation in the fair value of biological assets reveals a lack of 

timeliness, indicating that investors are not sensitive to variations in 

earnings with or without the effect of biological assets. Accept H4. 

4.4 - Earnings management  

There are signs of earnings management for the companies in the sample. 

Companies with greater signs of earnings management present poorer 

disclosure in 2013 and 2014, that is, the earnings management is associated 

with the lack of transparency in those years. Regarding bearer plants, no 

difference was found in terms of earnings management. Accept H5 and 

reject H6. 

4.5 - Opinion of market analysts 

There is no consensus in the analysts’ opinions, nor a significant weight of 

opinion among the groups, despite the analysts’ preference for non-

financial information regarding the fair value. In addition, there is slight 

agreement on the lower information quality, the possibility of earnings 

management and the easy estimation of the cash flow, indicating a clear 

division in the perception of market analysts. Accept H7. 

Source: developed by the authors. 

 

Appendix 1 shows the checklist that was used, based on the disclosure items of IAS 41. 

Despite observing an improvement in the disclosure of information about biological assets through 

the notes to the financial statements, plenty of room remains for improvement in the disclosures, 

such as the non-financial estimates of physical quantities, which are required by analysts. In 

addition, section 4.1 above shows that in most of the subgroups of the IAS 41 checklist there is 
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poor disclosure, and this is not satisfactory. In general, the results allow us to conclude that the 

disclosure of accounting information following IAS 41 could improve, which supports research 

hypothesis 1: ‘the disclosure of biological assets in Brazil following IAS 41 is weak’. 

The results for section 4.2 permit the partial acceptance of research hypothesis 2 as, although 

the variation in fair value is relevant for decision-making purposes, biological assets are not 

relevant – see table 5, model 2. Regarding bearer plants, the results from table 5 model 3 allow us 

to accept research hypothesis 3 and to conclude that ‘the variation in the fair value of bearer plants 

(Income Statement) and the measurement of bearer plants at fair value (Balance Sheet) are not 

relevant in the capital market context’. 

Section 4.3 provides evidence that financial information is not timely, supporting the 

acceptance of H4: ‘the variation in the fair value of biological assets (Income Statement) is not 

timely in the capital market context’ – see table 6. The quarterly reports that anticipate much of 

the annual variation in the fair value can particularly explain this non-timeliness. Further, we found 

an association between earnings management and disclosure in 2013 and 2014, letting us accept 

H5: ‘companies with higher earnings management disclose less of the information required by IAS 

41’ – see section 4.4 and table 7. On the other hand, we did not find evidence of any difference in 

earnings management between companies holding bearer plants and companies holding other 

kinds of biological asset. Therefore, we cannot accept H6, and we conclude that earnings 

management is the same for all the companies in the sample – see section 4.4 and table 8. 

Finally, the submission of the questionnaire to analysts was intended to assess market 

analysts’ need for information, with a view to presenting solutions to reduce the information 

asymmetry. However, the number of answers was small, which implies the need for a broader base 

of analysts able to answer the questionnaire in future studies. Anyway, the 15 analysts who 

responded to the questionnaire signalled the need to improve disclosure aspects, which implies 

more debate about IAS 41. Thus, we accept H7: ‘analysts do not consider the information of IAS 

41 to be useful in their forecasts’. 

Hence, for accounting to play its role in reducing information asymmetry, minimising 

conflicts of interest and contributing to a more suitable allocation of resources in the capital 

market, further discussions on IAS 41 should be encouraged, with a view to responding to accounts 

users’ information needs. To give some examples, should the standard provide more objective 

orientations on the accounting criteria, reducing the space for earnings management? What is the 

actual benefit of measuring bearer plants at historical cost? What information is valued by analysts 

and investors? This and other aspects could be further discussed in the academic sphere, and with 

companies, regulators and stakeholders. 

 

5 CONCLUSIONS 

Accounting standards naturally evolve in accordance with information users’ needs. In 

Brazil, after the adoption of the IFRS, a small number of companies started to adopt IAS 41, a 

standard focused on biological assets and agricultural products. IAS 41 required that Brazilian 

companies make greater use of fair value measurements in their balance sheets, besides other 

changes. Based on these changes and given possible mismatches between the interests of the agent 

and principal, founded on the agency theory, we raised the question of whether the quality of the 

financial information required by IAS 41 has increased. 

In this sense, the reduction in the information asymmetry is noteworthy, and could encourage 

greater funding of agribusiness through the capital markets, with several positive effects on the 

economy, such as higher exports, more jobs and other economic and social implications. Because 

of the importance of the sector for the economy, the existence of alternative funding sources like 

the capital market is healthy. 

In our study 33 Brazilian companies holding biological assets were investigated in five 

analysis sections: i) disclosure in the notes to the financial statements; ii) value relevance; iii) 
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timeliness of information on the fair value; iv) earnings management; and v) analysts’ opinions of 

the quality of information on the biological assets. 

The results for these five sections permit a partial acceptance of the research hypothesis, that 

is, that IAS 41 makes a reasonable contribution to the production of high-quality information in 

Brazilian companies’ financial statements. Overall, improvements can be observed in the 

disclosure of information on biological assets in the notes to the financial statements, offering 

relevant information for decision purposes, despite evidence that the financial information is not 

timely, and that there is earnings management associated with poor disclosure. Finally, analysts 

point to the need to improve certain disclosure aspects, which implies that more time must be spent 

discussing IAS 41. 

Hence, for accounting to play its role in reducing information asymmetry, minimizing 

conflicts of interest and contributing to the more appropriate allocation of resources in the capital 

market, further discussion on IAS 41 should be encouraged, in order to respond to accounting 

users’ information needs. 

Future studies could use three-monthly data to reduce the data spread. In addition, other 

models for the quality of accounting information could be applied to enhance the robustness of the 

results. In addition, because of the small number of respondents, a broader base of market analysts 

able to answer the questionnaire is recommended. Finally, more comprehensive results would be 

obtained from studies comparing countries that adopt the IFRS, with a view to explaining 

qualitative differences in the financial information. 
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APPENDIX 1 

Checklist based on the disclosure items of IAS 41 
  Disclosure of gains and losses  2014 2013 2012 

1 Are gains or losses disclosed regarding:             

a the value of the biological assets?  26 87% 26 87% 24 80% 

b the agricultural product?  10 33% 5 17% 6 20% 

c the change in the fair value minus the sales expenses of the 

biological assets?  

22 73% 22 73% 9 30% 

                

  Characteristics of biological assets              

2 Is each group of biological assets described?  22 73% 26 87% 23 77% 

3 Is a distinction is made between biological assets:             

a for consumption and production? 17 57% 16 53% 3 10% 

b that are mature and immature?  16 53% 6 20% 5 17% 

4 Is the nature of the activities involving each group of biological 

assets disclosed?  

19 63% 23 77% 16 53% 

5 Are non-financial measures or estimates of physical quantities 

disclosed:  

      

a for each group of biological assets at the end of the period?  14 47% 11 37% 5 17% 

b for the agricultural production during the period? 7 23% 7 23% 0 0% 

                

  Fair value             

6 Is information available on the method and significant premises 

applied in the fair value determination of each agricultural product 

group at the moment of the harvest and of each group of biological 

assets? 

22 73% 23 77% 14 47% 

7 Is the fair value minus sales expense of the agricultural product 

harvested during the period determined at the moment of the 

harvest disclosed? 

10 33% 12 40% 2 7% 

                

  Risks and restrictions on biological assets             

8 Is there information on:              
The existence and total biological assets whose holding is 

restricted by law? 

9 30% 6 20% 1 3% 

9 Is the amount of biological assets given as guarantee for liabilities 

disclosed? 

9 30% 7 23% 7 23% 

10 Is there information on the amount of commitments related to the 

disclosure or acquisition of biological assets? 

5 17% 6 20% 2 7% 

11 Are financial risk management strategies related to agricultural 

activities disclosed? 

6 20% 5 17% 4 13% 

                

  Effects of changes             
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12 Are the changes in the book value of the biological assets 

reconciled between the start and end of the current period? 

22 73% 27 90% 25 83% 

13 If yes, does the reconciliation include:              
gain or loss deriving from the change in the fair value minus the 

sales expense? 

21 70% 26 87% 22 73% 

14 If yes, does the reconciliation include:              

a increases due to purchases?  15 50% 18 60% 12 40% 

b reductions that can be attributed to the sales and to the biological 

assets classified as held for sale or included in the group of assets 

held for this purpose? 

9 30% 15 50% 9 30% 

c reductions due to harvests? 14 47% 17 57% 21 70% 

d increases resulting from business combinations?  4 13% 11 37% 7 23% 

e current net exchange differences from conversion of financial 

statements to other currency? 

2 7% 1 3% 2 7% 

f and also of the opposite, that is, the conversion of operations in 

foreign currency to the currency in which the company’s financial 

statements are presented? 

3 10% 1 3% 1 3% 

15 Is the total change in the fair value minus the sales expense of the 

biological assets deriving from physical changes and market price 

changes included in the earnings? 

4 13% 9 30% 9 30% 

16 If yes, is the information disclosed per:             

a Group 3 10% 8 27% 1 3% 

b Other form? Which? 0 0% 0 0% 0 0% 

                

  Maintenance of cost method             

17 Does the entity measure biological assets at their cost minus any 

accumulated depreciation and loss in the recoverable value? 

1 3% 3 10% 8 27% 

18 If yes, does it disclose:             

a a description of biological assets?  1 3% 2 7% 3 10% 

b an explanation of the reason why the fair value cannot be measured 

reliably?  

1 3% 1 3% 5 17% 

c if possible, a range of estimates within which there is a high 

probability of finding the fair value?  

0 0% 0 0% 0 0% 

d the depreciation method used?  0 0% 1 3% 2 7% 

e the useful life or depreciation rate used?  1 3% 0 0% 2 7% 

f the gross total and accumulated depreciation (plus the loss due to 

accumulated irrecoverability) at the start and end of the period? 

0 0% 0 0% 1 3% 

g gain or loss recognized on the sale of biological assets held at the 

cost?  

0 0% 1 3% 1 3% 

h irrecoverable losses?  0 0% 0 0% 0 0% 

i reversal of losses in recoverable value?  0 0% 0 0% 0 0% 

j depreciation?  0 0% 0 0% 0 0% 

19 Are biological assets mentioned that were previously measured at 

cost minus any depreciation and recoverable value loss and 

became measurable at fair value? 

1 3% 0 0% 0 0% 

20 If yes,               
Are the biological assets described?  1 3% 0 0% 0 0% 

21 If yes,              
is there an explanation for the reason why the measuring at fair 

value was possible in a reliable manner?  

1 3% 0 0% 0 0% 

22 If yes,              
is there information on the effect of the change? 0 0% 0 0% 0 0% 

Source: developed by the authors. 
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APPENDIX 2 

Questions used in the questionnaire, and analysts’ answers 
1. Do the biological assets of the companies listed on the Brazilian Stock Exchange (BM&FBovespa) that report 

this type of activity represent between 2% and 19% of the total of the companies’ respective assets and is that 

relevant in their analyses? 

I totally agree I agree neutral I disagree I totally disagree 

1 7 6 1 0 

2. Did the introduction of the valuation of the biological assets at fair value facilitate your analyses and financial 

projections about the company? 

I totally agree I agree neutral I disagree I totally disagree 

0 7 3 4 1 

3. Does the measuring of biological assets at fair value cause greater volatility in the accounting earnings? 

I totally agree I agree neutral I disagree I totally disagree 

2 9 4 0 0 

4. If there is some level of agreement with the response to question three (3), answer the following question: ‘can 

the greater volatility of the accounting earnings deriving from the fair value of the biological assets reduce the 

quality of the estimates’? 

I totally agree I agree neutral I disagree I totally disagree 

2 6 3 4 0 

5. Can the fair value of biological assets be used to manipulate the accounting earnings, producing less reliable 

information? 

I totally agree I agree neutral I disagree I totally disagree 

1 5 3 6 0 

6. Is the information about the variation in the fair value of biological assets between one period and the other 

useful to estimate the future cash flow? 

I totally agree I agree neutral I disagree I totally disagree 

1 5 3 6 0 

7. Is the non-financial information (quantity of biological assets, planted area etc.) more important than the 

measurement at fair value? 

I totally agree I agree neutral I disagree I totally disagree 

4 3 4 4 0 

8. Will the valuation of the bearer plants by their historical cost as from 2016 enhance the utility of the information? 

Bearer plants are defined as live plants, exclusively used in the production or supply of agricultural products, and 

not for consumption. Example: Fruit trees. 

I totally agree I agree neutral I disagree I totally disagree 

1 6 6 2 0 

9. If the bearer plants were treated as a fixed asset, would it be useful for the analyses of biological asset information 

to disclose them at their fair value in the notes to the financial statements? 

I totally agree I agree neutral I disagree I totally disagree 

1 4 7 3 0 

10. Are the data on biological assets found in the financial statements relevant and sufficient to make projections? 

I totally agree I agree neutral I disagree I totally disagree 

0 4 3 7 1 

Source: developed by the authors. 
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