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Abstract 

Based on the International Accounting Standard (IAS) 41 – Agriculture, this paper examines 

measurement practices of biological assets and their drivers, under accounting choice theory, 

given data from 2012. Taking into consideration 324 listed firms worldwide that have adopted 

International Financial Reporting Standards (IFRS) until 2011, the empirical evidence 

supports that while a large number of firms measures biological assets at fair value, there are 

others that refute the presumption of fair value reliability and measure biological assets at 

historical cost. The research model includes a binary dependent variable for the measurement 

practice (fair value or historical cost) and explores several factors that are expected to be 

related to the measurement of biological assets, namely, a country-level variable – legal status 

and firm-level variables – biological assets intensity, firm size, listing status, regulation 

expertise, potential growth, leverage and sector. It was found that the adoption of fair value 

measurement of biological assets is positively influenced by all variables, except by the 

negative impact of potential growth and by the absence of relationship with leverage. This 

paper seeks to help standard setters to better understand measurement practices, their drivers 

and constraints concerning biological assets, given the current discussion under the IAS 41.
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1. Introduction 

Agriculture plays an essential role in the global economy but accounting for its activities 

has attracted less attention from researchers and accounting standard regulators until the 

International Accounting Standard (IAS) 41 – Agriculture (Herbohn and Herbohn, 2006) was 

adopted. Bearing in mind accounting choice and also contingency and agency theories, and 

based on 324 firms listed worldwide that have adopted International Financial Reporting 

Standards (IFRS) until 2011, this paper discusses measurement practices under the IAS 41 (or 

equivalent standards) in 2012. The main goal of this research is to identify the firm and the 

country-level drivers that could explain whether listed firms measure biological assets at fair 

value or at historical cost. 

The IAS 41 deals with the concept of “living assets”, which represents the singular 

characteristic of natural biological growth that historical cost valuation is unable to manage 

(Herbohn, Peterson and Herbohn, 1998). As a basic rule, this standard requires biological 

assets to be measured at fair value less costs to sell on initial recognition and at subsequent 

reporting dates.  

This severe change from the traditional historical cost model (Elad and Herbohn, 2011; 

Lefter and Roman, 2007) has been responsible for the debate on agricultural accounting 

(Argilés, Garcia-Blandón, and Monllau, 2011). “IAS 41 has been criticized for being too 

academic and for introducing inappropriate measurement methods for biological assets” 

(Herbohn and Herbohn, 2006:179). Moreover, Aryanto (2011) has claimed that the accretion 

concept in the IAS 41 is overgeneralized, which means that this standard establishes the same 

treatment for all biological assets. In the particular case of bearer biological assets (such as 

trees from which firewood is harvested while the tree remains), the corresponding fair value is 

very difficult to achieve due to various factors: the absence of an active market; the difficulty 

in detecting the attributes of bearer plants; the incurred cost related to the fair value estimate 

that outweighs the benefit; the earning volatility and misleading; and the lack of relevant 

information and knowledge (Muhammad, 2014; Aryanto, 2011).  

Moreover, the single exception allowed to fair value measurement is only applied to initial 

recognition and in a particular context: a market-determined price is not available and the 

entity cannot assure a reliable estimate of fair value (paragraph 30, IAS 41). In such 

conditions, the entity uses the unreliability clause of fair value and recognizes the biological 

assets at cost less depreciation and impairment.  
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At first glance, and regarding the obligation of the IAS 41 to measure biological assets at 

fair value, it may seem less reasonable to analyze it as a matter of choice. “We expect 

companies to use fair value measurement when required to do so by accounting standards. 

That is, we expect companies to comply with the mandatory fair value measurement 

requirements in IAS 39, IAS 41 and IFRS 2. Large companies (as included in this study) have 

both the available resources and necessary incentives to comply with accounting standards” 

(Cairns, Massoudi, Taplin and Tarca, 2011:7). Subsequently, if there are firms that use the 

unreliability clause of fair value, ideally this should mean that firms are unable to report 

biological assets at fair value. However, and according to some literature, it seems that there 

are other reasons related to country and firm environment that could explain the adoption of 

historical cost, even when the clause does not apply (Elad and Herbohn, 2011; Fisher, 

Mortensen, and Webber, 2010; Elad, 2004; Christensen and Nikolaev, 2013; Quagli and 

Avalone, 2010; Daniel, Jung, Pourjalali, and Wen, 2010; Muller, Riedl, and Sellhorn, 2008; 

Taplin, Yuan and Brown, 2014; Hlaing and Pourjalali, 2012; Guo and Yang, 2013). 

Therefore, to this extent, this research is developed under the accounting choice theory. 

On one side, previous literature concerning the cultural and institutional impacts of the IAS 

41 in accounting harmonization in agriculture (Elad and Herbohn, 2011) has revealed that 

Anglo-Saxon countries have a straight relationship with this standard and are receptive to fair 

value measurement. For example, Fisher, Mortensen, and Webber (2010) have analyzed the 

adoption of the IAS 41 in New Zealand (classified as a common law country) and have 

concluded that listed firms operating in the agricultural sector follow fair value, even when 

there is no active market. Therefore, it seems that fair value measurement is not a problem in 

this country. In Continental Europe, historical cost is the mainstream method (Elad, 2004).  

On the other side, and due to the lack of studies concerning measurement drivers of 

biological assets, this study has relied on literature related to this discussion topic for other 

non-financial assets, such as investment property, plant, property and equipment. As far as 

non-financial assets are concerned, in general larger firms, which are more leveraged, and 

have more non-financial assets and higher expertise in fair value measurements, tend to 

choose the option of fair value accounting (Daniel, Jung, Pourjalali, and Wen, 2010). With 

regard to investment property: fair value is preferred when this measure tends to improve 

performance measurement (Christensen and Nikolaev, 2013); and information asymmetry, 

contractual efficiency and managerial opportunism are factors that also explain the adoption 

of fair value (Quagli and Avalone, 2010). 
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In addition, the discussion under the IAS 41 measurement has also been followed by the 

International Accounting Standards Board (IASB), with the development of a limited-scope 

project for bearer biological assets in September 2012. Consequently, in June 2013 the IASB 

published the exposure draft with a narrow specification on bearer plants in order to answer to 

several constraints. Firstly, this standard is not considered appropriate for mature bearer 

biological assets because they are no longer undergoing biological transformation. Secondly, 

these assets are seen as similar to manufacturing and, therefore, should be accounted for in 

accordance with the IAS 16 Property, Plant and Equipment. Thirdly, the IASB is also 

concerned about the cost, complexity and reliability of fair value measurement of these assets 

in the absence of markets, as well as with the volatility changes in the fair value less costs to 

sell in profit or loss. Recently, in June 2014, the IASB has approved these amendments and, 

therefore, has published - Agriculture: Bearer Plants (Amendments to IAS 16 and IAS 41). 

The amendments are effective for annual periods beginning on or after 1 January 2016, with 

earlier application being permitted. 

Currently, Muhammad (2014) has proposed to develop a study in Malaysia in order to 

identify the factors that influence bearer biological assets, and consequently establish a fair 

value model. Chief executive officers, accountants and managers linked to firms that have 

bearer biological assets will be the respondents of this study, due to their expertise and 

knowledge on this subject. 

Taking into account the measurement practices of biological assets and other non-financial 

assets as documented in previous literature, the aim of this paper is to explore the following 

research question:  

 What country and firm-level drivers explain the differences in practices used to measure 

biological assets among listed firms? 

In order to address this question, this study establishes several hypotheses that relate the 

measurement practices of biological assets with country and firm-level drivers. To identify if 

the firms measure biological assets at fair value or claim for the allowed exception and 

measure biological assets at historical cost, the study analyzes the notes of financial 

statements included in the 2012 annual report of a worldwide sample composed of 324 

companies from 33 IFRS adopting countries1. Bearing in mind previous studies, this paper 

provides a broader research as it considers a larger number of countries and drivers with 

recent data. 

                                                            
1 Appendix A exhibits the number of firms by country with the corresponding measurement practice. 
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The paper is structured as follows: Section 2 describes the regulatory framework of the IAS 

41. Section 3 provides a literature review, firstly by focusing on the debate of measurement 

requirements of the IAS 41, and then by discussing the influence of country and firm-level 

factors. Section 4 introduces the hypotheses. Section 5 describes the methodology and 

presents the sample. Section 6 discusses the findings from the empirical analysis. Finally, the 

paper provides a brief conclusion. 

2. Regulatory framework of the IAS 41 

Prior to 2005, biological assets were usually measured at historical cost (less accumulated 

depreciation and any impairment losses). The harvested agricultural produce was recorded as 

inventories and measured at the lower of cost and net realizable value (Cairns, Massoudi, 

Taplin and Tarca, 2011). 

The IAS 41 was originally issued in December 2000 and first applied to annual periods 

beginning on or after January 1, 2003. This standard prescribes the accounting treatment for 

biological assets during the period of biological transformation and for the initial 

measurement of agriculture produce at the point of harvest.  

As a simple rule, the IAS 41 requires biological assets to be measured on initial recognition 

and at subsequent reporting dates at fair value less costs to sell. Moreover, the single 

exception allowed to fair value measurement is only applied to initial recognition and in a 

particular context: a market-determined price is not available and the entity cannot assure a 

reliable estimate of fair value (paragraph 30, IAS 41). In such conditions, the entity uses the 

unreliability clause of fair value and recognizes the biological assets at cost less depreciation 

and impairment. Also, agriculture produce should be measured at fair value less costs to sell 

at the point of harvest.  

There are other IFRSs that have made minor consequential amendments to the IAS 41. 

They include the IAS 1 Presentation of Financial Statements (as revised in December 2003 

and in September 2007), the IAS 2 Inventories (as revised in December 2003), Improvements 

to the IFRSs (issued in May 2008) and the IFRS 13 Fair Value Measurement (issued in May 

2011).  

Recently, the IASB issued an exposure draft in June 2013 2  that recommends several 

amendments to the accounting requirements for bearer plants, such as tea bushes, grape vines 

                                                            
2 http://www.ifrs.org/Current-Projects/IASB-Projects/Bearer-biological-assets/Exposure-Draft-June-2013/Pages/Exposure-Draft-and-
Comment-letters.aspx 
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and oil palms. This project was developed in the context of a primary issue by the Malaysian 

Accounting Standards Board (MASB), which proposed, as an alternative to fair value, that 

bearer biological assets would be removed from the IAS 41 and inserted in the IAS 16. In the 

beginning of 2014, in the context of this project, the IASB discussed three issues, namely: the 

scope of the amendments, accounting for produce growing on bearer plants, and guidance to 

apply the IAS 16 to bearer plants. Before bearer plants reach maturity, this exposure draft 

prescribes its measurement at accumulated cost, such as self-constructed items of property, 

plants and equipment. Additionally, the entities would be permitted to choose either the cost 

model or the revaluation model for mature bearer plants under the IAS 16. Regarding produce 

growing on bearer plants, it should be accounted for at fair value under the IAS 41.  

The IASB has listened to investors, analysts and other users of financial statements and 

they all state that fair value measurement under the IAS 41 provides limited information. 

Firstly, the reported profit or loss was adjusted by these financial users to eliminate the effects 

of changes on the fair valuation of bearer biological assets, because their focus is on the 

revenue from the produce growing of these assets; then, they are concerned about the 

reliability of fair value measurements, with regard to management judgment; and finally, the 

information about bearer plants is not very useful without fair value information about the 

related land, land improvements and agricultural machinery. 

Overall, these adjustments are expected to reduce compliance costs, complexity and profit 

volatility for preparers, without a significant loss of information for the users of their financial 

statements. They also provide relief from retrospective restatement by permitting an entity to 

use the fair value of an item of bearer plants as the deemed cost at the start of its earliest 

comparative period. 

The proposed amendments have been approved by the IASB on 30rd June 2014 and will be 

effective for annual periods beginning on or after 1 January 2016, with earlier application 

being permitted. Therefore, the IAS 41 is far from stabilizing and enhances the timeliness and 

the relevance of this study.  

3. Literature review 

3.1. Measurement requirements of the IAS 41 

The choice between fair value and historical cost accounting is one of the most extensively 

discussed subjects in the literature (Hail, Leuz, and Wysocki, 2010; Laux and Leuz 2009). In 
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the particular case of biological assets the constraints of implementing the IAS 41 related with 

fair valuation have been investigated by various authors (Elad and Herbohn, 2011; Argilés 

and Slof, 2001; Herbohn and Herbohn, 2006; Gabriel and Stefea, 201; George, 2007; Argilés, 

Garcia-Blandón, and Monllau, 2009). 

Firstly, Elad and Herbohn (2011) have conducted a survey in order to determine the 

perceptions of several users of financial information, such as valuation consultants, 

accountants and auditors of the agricultural sector in Australia, France, and the United 

Kingdom. The study has demonstrated a high level of agreement where the costs of 

measuring biological assets at fair value outweigh the corresponding benefits. This is the 

particular case of plantation firms in which the fair value of tropical crops such as rubber 

trees, oil palm and tea can only be ascertained at excessive costs. Additionally, the study 

covers a wide-range of biased fair value estimates and suppositions that could imply different 

results. Elad and Herbohn (2011) argue that there is a need for the IASB to revisit the IAS 41. 

Another concern is the apparent need for the auditor to write an audit report about the firms’ 

financial statements that claim “the reader’s attention to inherent uncertainties regarding the 

valuation of biological assets under IAS 41” (Elad and Herbohn, 2011:107). As a matter of 

fact, in some cases, auditors and managers collide in disagreement. Previously, Argilés and 

Slof (2001) have defended that the impact of the IAS 41 occurs mainly at a conceptual level 

and obliges other tools to be applied in practice. 

Additionally, Herbohn and Herbohn (2006) have evaluated the impact of the IAS 41 in the 

forestry sector of the standard AASB 1037 - Self-generating and regenerating assets, in 

Australia, as well as the methods of forestry valuation. They have highlighted the subjectivity 

of fair value measurement and the volatility of results related with unrealized gains and losses 

that are recognized in the income statement. There is a question that remains not answered: 

“do such accounting procedures (fair value measurement) reflect the nature of investment in 

forestry?” (Herbohn and Herbohn, 2006: 175) 

Furthermore, Gabriel and Stefea (2013) argue that the IAS 41 must be careful analyzed 

according to: the impact of production forecast in accounting; the impact of fair value 

measurement over cash flows; and the possibility for firms to use accounting in their own 

interests. Firstly, given the fact that crop production depends on climatic conditions, the 

relevant fair value that is achieved today given specific assumptions could not be any more 

the same on the day after. Secondly, the fair value changes along different periods could 

imply recognition of gains, and overall, it could determine a loss at the point of harvest. 
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Finally, with regard to the diversity of fair valuation models, managers could choose a 

specific measurement in order to serve their own interests. 

In order to exemplify such limitations, George (2007), director of the SIPEF Belgian group 

(international agro-industrial conglomerate), states that, nowadays, instead of historical cost, 

there is a permeable concept of fair value, which impacts on accounting information and 

difficults auditing opinion. Actually, Deloitte, SIPEF’s auditing firm draws attention of 

financial users to the uncertainty caused by the fair value adoption. Consequently, SIPEF 

isolates such effect, in the financial statements, so that the potential investor can analyze the 

results before and after fair value adoption. 

In spite of previous contributions, Argilés, Garcia-Bladón, and Monllau (2009) have 

concluded that fair valuation does not imply gain volatility, and assure a higher predictive 

power of future results. They have analyzed the impact of using fair value in biological assets 

in Spain, considering a sample of about 500 Spanish firms from the agricultural sector. 

Therefore, fair valuation allows the manager to anticipate financial problems. Also, the 

improvement in the precision of the results mitigates agency problems, as managers are 

perceived even more as specialized accountants. 

In addition to measurement requirements of the IAS 41, there are other motivations, namely 

country and firm-level factors that support fair valuation on biological assets, which are 

shown in the next sub-section.  

3.2. Influence of country and firm-level factors 

Beginning with country level factors, there are some international studies that deal with the 

influence of the country origin on biological asset measurement (Elad and Herbohn, 2011; 

Fisher, Mortensen, and Webber, 2010; Elad, 2004; Guo and Yang, 2013). In general, common 

law countries in opposite from code law countries tend to apply in a large extent fair value to 

biological assets. 

On the whole, according to Elad and Herbohn (2011), French firms follow historical cost 

valuation in biological assets, claiming that the fair value clause is unreliable. In contrast, in 

the United Kingdom and Australia, firms tend to adopt fair valuation, and in the case of bearer 

plants they involve independent external appraisers to calculate the present value of future net 

cash flows in biological assets. To some extent, the study supports that the cultural gap 

between these countries can explain the different accounting treatment.  
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Bearing in mind other example of a common law country such as New Zealand, Fisher, 

Mortensen, and Webber (2010) have identified three main problems for financial report 

preparers, namely: the divergence between NZ IAS 41 and the traditional accounting 

framework; income recognition and measurement reliability given the absence active markets 

for some biological assets. This study has highlighted that listed firms, where the agricultural 

sector has biological assets for which there was no or limited active markets, none have 

applied historical cost. This may suggest that fair valuation in this context does not appear to 

be a problem. 

Another international study concerning IAS 41 is developed by Elad (2004), which has 

provided a worldwide comparison between Europe, Africa and Australia. He has concluded 

that fair value is more suitable than historical cost to those biological assets that have an 

active market, and more comprehensible to the users of the information. African countries 

seem to not apply fair value, and Australian countries are followers of fair value, although 

have identified a large volatility related to the fair valuation of the biological assets.  

Finally and regarding a peculiar country as China, Guo and Yang (2013) argue that the 

factors that affect biological assets measurement are the comprehensiveness of the assets’ 

nature, the market environment and the balance between relevance and reliability of 

accounting information. Although the existence of a mature market and regulatory 

environment is suitable for fair valuation, it could also motivate performance manipulation. 

Currently, in this country the historical cost is desirable when compared to fair value. China 

should take hybrid measurement attributes in biological assets. Also, as markets become more 

mature and active, fair value will replace historical cost.  

Due to the lack of studies on firm level factors of biological assets measurement, this study 

has relied on literature where this topic is discussed for other non-financial assets 

(Christensen and Nikolaev, 2013; Quagli and Avalone, 2010; Daniel, Jung, Pourjalali, and 

Wen, 2010; Muller, Riedl, and Sellhorn, 2008; Taplin, Yuan and Brown, 2014; Hlaing and 

Pourjalali, 2012), such as investment property and plant, property and equipment. Table 1 

summarizes the analysed papers. They have in common some of the drivers that explain the 

adoption of fair value for non-financial assets and also the applied methodology, the binary 

models, with logistic regressions in the first five papers and with probit regression in the last 

one. 
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4. Development of hypotheses 

Based on previous studies, this study focuses on the following research question: 

 What country and firm-level drivers explain the differences in practices used to measure 

biological assets among listed firms? 

Before explaining the hypothesis and in order to bring awareness to the sample of this 

study, given the classification under the IAS 41, the relationship between the measurement 

practice (fair value or historical cost) and the type of biological assets is tested. Based on the 

annual report of the 324 listed firms, it was possible to identify the type of biological assets in 

each firm. Given the chi-squared test results presented in appendix B, overall, biological 

assets and the measurement policy adopted by firms are related. Then, and according to the 

IAS 41, biological assets could be divided into bearer biological assets and consumable 

biological assets. In fact, Argilés and Slof (2001) believe that the IAS 41 introduces important 

improvements, such as definition, valuation and presentation of biological assets and 

agricultural produce, with supportive classifications (mature and immature biological assets; 

consumable and bearer biological assets). Submitting this second division under the same 

approach, although consumable biological assets and their measurement policy are also 

related, the same is not true with the bearer biological assets. In this case, both variables are 

independent. Since the bearer biological assets are more complex to measure due to the lack 

of active markets, this absence of relationship could lead to a higher propensity to follow the 

fair value unreliability clause or even cause a higher discretionary behaviour in the managers. 

Consequently, there are other reasons that could support the measurement practice of the 

bearer biological assets. 

Conceptually, several theories can explain measurement practices. In this study, the 

contingency theory supports country-level drivers and accounting choice and agency theories 

support firm-level drivers. Considering only two specific segments (the country and the firm) 

is supported by Luft and Shields (2013:6), once “reducing the number of plausible 

alternatives through narrow specification often contributes to the effectiveness and efficiency 

of research design.” 

The research model includes a binary dependent variable that corresponds to the 

measurement practice (one, if the firm measures biological assets at fair value; zero, if the 

firm measures biological assets at historical cost), and explores several factors that are 

expected to be related to the measurement of biological assets, namely, country-level variable 
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– legal status and firm-level variables – biological assets intensity, firm size, listing status, 

regulation expertise, potential growth, leverage and sector. 

4.1. Country-level variable 

 

Overall, the attempt to classify accounting systems has been a familiar issue in accounting 

research (Nobes and Stadler, 2013). Country classification is one possible approach. In the 

contingency theory (Doupnik and Salter, 1995), there are several factors that support 

accounting differences between countries, such as the institutional structure, the external 

environment and the cultural values.  

There is a dichotomy between common law and code law countries in investor protection 

commonly used by La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1998). Nobes (2008) 

has classified countries into two groups, namely strong equity, commercially driven (for 

example, the Netherlands and the United Kingdom) and weak equity, government driven, tax-

dominated (for example, Germany, France and Italy). Currently, there are other alternative 

categorizations to the traditional perspective, such as cluster classification (Leuz, 2010), using 

regulatory and reporting practice variables.  

As far as biological assets are concerned, Elad and Herbohn (2011) support that firms from 

common-law countries, such as Australia and the United Kingdom, are fair value adopters, 

while Elad (2004) states that in Continental Europe, historical cost is the commonly used 

method. Instead of adopting any pre-determined classification, this study follows one of its 

frequently inputs: regulatory quality, a worldwide governance indicator by Kaufmann, Kraay, 

and Mastruzzi (2010).   

The considerations above indicate that a positive sign is expected for the relation. 

H1: Firms that have a higher level of regulatory quality are more likely to use the fair 

value measurement model, avoiding the use of the unreliability clause. 

4.2. Firm-level variables 

 Biological assets intensity 

Taking into consideration the accounting choice theory, Fields, Lys, and Vincent (2001) 

state that accounting choices are used by managers to disseminate their private information 

and to influence the beliefs of rational investors. However, Christensen and Nikolaev (2013) 
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highlight that the managerial choice of valuation policies cannot be considered free when an 

active market rarely exists. This is the specific case of certain types of biological assets, such 

as bearer biological assets.  

As far as non-financial assets are concerned, in general, Daniel, Jung, Pourjalali and Wen 

(2010:14) conclude that “(…) firms with higher amounts of non-financial assets have greater 

incentives to adopt the fair value option to provide more value-relevant 5  information to 

investors”. For property, plant and equipment, Christensen and Nikolaev (2013) and Hlaing 

and Pourjalali (2012) have also found that the likelihood of using fair value increases with the 

proportion of these assets to total assets. The authors state that the costs of fair value outweigh 

the benefits when an asset represents a slight percentage of the statement of the financial 

position. 

The considerations above indicate that a positive sign is expected for the relation. 

H2: Firms with more biological assets intensity are more likely to use the fair value 

measurement model, avoiding the use of the unreliability clause.  

 Firm size  

Regarding the positive theory of accounting policy choice, Zmijewski and Hagerman 

(1981) conclude that size is significantly linked to the choice of a firm's income strategy. 

Moreover, larger firms denote higher agency costs (Jensen and Meckling, 1976) and “have 

both the available resources and necessary incentives to comply with accounting standards” 

(Cairns, Massoudi, Taplin and Tarca, 2011:7), which in this study means measuring 

biological assets at fair value. 

Bearing in mind non-financial assets, Daniel, Jung, Pourjalali, and Wen (2010) present two 

opposite perspectives related to firm size. On one hand, smaller firms are expected that to be 

more reluctant to choose fair value because the implicit cost is higher for them. On the other 

hand, smaller firms could be inclined to adopt fair value in order to reduce the information 

asymmetry between investors and managers. Quagli and Avalone (2010) also confirm that the 

variable size, as a proxy to political costs, reduces the likelihood of using fair value in 

investment property. 

Because of the mixed empirical evidence in prior literature, there is no strong expectation 

regarding the sign of this variable. 

                                                            
5According to Barth and Clinch (1998: 200) "value relevant" means that “the amount has a significant relation in the predicted direction with 
share prices or the non-market-based estimate of firm value”. 
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H3: There is an association between firm size and the use of the fair value measurement 

model. 

 Listing status 

 

Stock exchange is the “primary enforcer of accounting standards” and it is seen as a 

“managerial choice variable(s)” (Hope, 2003:244). Daniel, Jung, Pourjalali, and Wen (2010) 

state that firms with higher levels of international operations are more interested in fair market 

valuations arising from their international counterparts. 

The economic inferences of accounting choices drew the attention of researchers (Fields, 

Lys, and Vincent, 2001). Taplin, Yuan and Brown (2014) have focused on a group of 

economic motivations in order to explain the drivers of fair valuation for investment property. 

For example, they have confirmed that Chinese firms listed on foreign stock exchanges are 

expected to use the fair value for this type of assets.  

The considerations above indicate that a positive sign is expected for the relation. 

H4: Firms that are listed on one foreign stock exchange or multi-listed are more likely to use 

the fair value measurement model, avoiding the use of the unreliability clause. 

 Regulation expertise 

With regard to the IFRS adoption, “as opposed to rules-based systems, accounting 

standards of the principles persuasion do not address every controversial issue at hand but 

keep considerable ambiguity about such major processes as record keeping and measurement” 

(Carmona and Trombeta; 2008:456).  Therefore, this principle-based system assures a change 

in the skills and qualifications of accountants. Taking the measurement of biological assets 

into consideration, a higher level of regulation expertise would facilitate the recognition of 

fair value. 

For example, for the fair value measurement of non-financial assets in general, Daniel, 

Jung, Pourjalali and Wen (2010) argue that firms with more level 2 and level 36 inputs are 

more likely to choose fair value option. Both level valuations are more complex and costly 

                                                            
6 Regarding the IFRS 13 – Fair value measurement, there are three levels of inputs, namely: Level 1 inputs are quoted prices in active 

markets for identical assets or liabilities that the entity can access at the measurement date. [IFRS 13:76]; Level 2 inputs are inputs other than 
quoted market prices included within Level 1 that are observable for the asset or liability, either directly or indirectly. [IFRS 13:81] Level 3 
inputs are unobservable inputs for the asset or liability. [IFRS 13:86] An entity develops unobservable inputs using the best information 
available in the circumstances, which might include the entity's own data, taking into account all the information that is reasonably available 
about market participant assumptions. [IFRS 13:87-89] 
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regarding the absence of liquid markets. Consequently, these firms already have experience in 

estimating fair value and are expected to be more receptive to this measurement. 

The considerations above indicate that a positive sign is expected for the relation. 

H5: Firms that have higher regulation expertise are more likely to use the fair value 

measurement model, avoiding the use of the unreliability clause. 

 Potential growth 

Growth opportunities have a potential effect on the managers’ accounting choice (Daniel, 

Jung, Pourjalali, and Wen, 2010). Firms include assets-in-place, with a perceptible value and 

investment opportunities, as a value that is subject to discretionary judgments (Myers, 1977). 

Two different perspectives are addressed by Missonier-Piera (2007). Firstly, firms that have 

more growth opportunities than assets-in-place are expected to have a lower probability of 

revaluating their assets comparatively to firms with more assets-in-place. This happens 

because revaluating investment opportunities is very complex. Secondly, and regarding 

information asymmetry, firms with more growth prospects than assets-in-place are more 

familiar with their value than investors. Therefore, to control the activities of these firms is 

more challenging than controlling the activities of firms composed mainly of assets-in-place. 

As such, and taking into account the agency theory, firms are more willing to revalue fixed 

assets in order to reduce information asymmetry with potential investors.  

Because of the mixed empirical evidence in prior literature, there is no strong expectation 

regarding the sign of this variable. 

H6: There is an association between potential growth and the use of the fair value 

measurement model. 

 Leverage  

Regarding the accounting choice theory, Fields, Lys, and Vincent (2001) explain that 

contractual motivations mitigate agency costs due to the fact that the settled contractual 

engagements assure less conflicts between agents. In particular, “managers select accounting 

methods to increase their compensation and to reduce the likelihood of bond covenant 

violations” (Fields, Lys, and Vincent, 2001: 265). Therefore, the higher the ratio between debt 

and equity, the higher the propensity of managers to follow strategies to increase the income 

(Watts and Zimmerman, 1990). 
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In terms of investment property, Christensen and Nikolaev (2013) have found that leverage 

is a key driver for fair value measurement. Moreover, based on fixed-asset revaluations, 

Missonier-Piera (2007) supports the same relation and corresponding sign. Actually, 

“managers seeking to reduce financing costs may influence the accounting decisions to reduce 

the perceived risk of creditors, and thus reduce debt costs. This choice will not only reduce 

information asymmetry about the assets' fair value but also will reduce leverage ratios and the 

related perceived bankruptcy risk” (Missonier-Piera; 2007: 192). 

The considerations above indicate that a positive sign is expected for the relation. 

H7: Firms with a higher leverage level are more likely to use fair the value measurement 

model, avoiding the use of the unreliability clause. 

 Sector 

As far as industry impact is concerned, Watts (1992) defends that the accounting choice 

also varies according to different sectors. In particular, the contractual engagements are 

established based on a cost-benefit analysis. As the costs of such affairs change from sector to 

sector, accounting procedures also differ between industries. For Fields, Lys, and Vincent 

(2001), market imperfections are also responsible for the manager’s accounting choice, 

namely agency costs, information asymmetries and externalities that influence non-

contracting parties. One example of externality is the pressure of industry organizations. 

Regulating the accounting will assure a positive effect of the corresponding externality. 

In a study supporting that the financial industry is willing to adopt new norms, Demaria 

and Dufour (2007) confirm that the financial sector is linked to IFRS choices in the French 

context. Transposing to the present study, the above considerations would indicate an 

expected positive sign for the relation in the agriculture, forestry, fishing, mining and 

manufacturing sectors, as these are associated with biological assets. 

H8: Firms that belong to the previous sectors are more likely to use the fair value 

measurement model, avoiding the use of the unreliability clause. 

The measurement, hypotheses and expected signals of the independent variables introduced 

above are described in table 2. The data were collected in Data Stream.  
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Table 2. Hypotheses, variable proxies and expected signals. 

Hypotheses Proxies Expected 

signals 

Legal status 
QUALITY – Governance indicator of the regulatory quality 

(Kaufmann, Kraay, and Mastruzzi, 2010) 

Positive 

Biological assets 

intensity 

BIO - Biological assets (WS18277, or WS18278, or WS18258) 

divided by total assets (WS02999) multiplied by 100 

Positive 

Firm size SIZE - Logarithm of the total assets (WS02999) No expected 

signal 

Listing status STOCK - Binary variable based on whether the firm is listed on 

one foreign stock exchange or multi-listed (WS05427) 

Positive 

Regulation expertise IFRS - Logarithm of the number of years that each firm has been 

following the IFRS (WS07536) 

Positive 

Potential growth GROWTH - Market capitalization divided by common equity 

(WS09704) 

No expected 

signal 

Leverage LEV – Total liabilities divided (WC03351) by common equity 

(WC3501) 

Positive 

Sector SECTOR – Dummy variable based on whether the firm belongs to 

sector 1, 2 or others regarding SIC Code classification 

Positive 

The legal status (QUALITY) is measured by the worldwide governance indicators devised 

by Kaufmann, Kraay, and Mastruzzi (2010). The indicators that are more suitable for 

measuring this variable are rule of law 7  and regulatory quality8 . Recently, Lindahl and 

Schadéwitz (2013) questioned the relevance of the law variable in the financial reporting 

practices used by La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1998). Because of this, 

the present study has selected the regulatory quality indicator as a proxy for the country level. 

Moreover, this is the only variable included in this study related to a country approach given 

the fact that it “may act as a summary measure for a country’s approach to a number of 

regulatory issues and therefore it could have significant explanatory power in regressions 

involving institutional (or country) variables” (Leuz, 2010:242). 

The biological assets intensity (BIO) corresponds to a ratio between biological assets and 

total assets multiplied by 100. This measure identifies which firms have a relatively material 

proportion of biological assets. Prior literature measures firm size (SIZE) in several different 

                                                            
7 “capturing perceptions of the extent to which agents have confidence in and abide by the rules of society, and in particular the quality of 
contract enforcement, property rights, the police, and the courts, as well as the likelihood of crime and violence” (Kaufmann, Kraay, and 
Mastruzzi, 2010). 
8 “capturing perceptions of the ability of the government to formulate and implement sound policies and regulations that permit and promote 
private sector development” (Kaufmann, Kraay, and Mastruzzi, 2010). 
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ways. In this paper, firm size corresponds to the logarithm of total assets. Listing status 

(STOCK) is a dummy variable coded 1 if the firm is listed on one foreign stock exchange or 

multi-listed, and 0 otherwise. Regulation expertise (IFRS) corresponds to the logarithm of the 

number of years that each firm follows the IFRS. Potential growth (GROWTH) corresponds 

to market capitalization divided by common equity. Leverage (LEV) corresponds to the ratio 

between total liabilities divided by common equity. Finally, Sector (SECTOR) relates to SIC - 

code classification (two-digit division), namely: sector 1 – agriculture, forestry, fishing and 

mining (01-14), sector 2 – manufacturing (20-39), and other sectors. 

5. Methodology 

In order to explore the probable relations between measurement practices and country and 

firm-level drivers, this study examines the measurement practices adopted by listed firms that 

have biological assets in the year 2012. The IFRS 1 - First-time Adoption of International 

Financial Reporting Standards allows some exceptions and exemptions which may cause 

some constraints when analyzing and making inferences about the information on the year of 

adoption (Gastón, García, Jarne, and Laínez Gadea, 2010). Consequently, 2011 was defined 

as the limit year to consider firms that have adopted the IFRS (or equivalent standards). The 

data were collected in DataStream. Firstly, countries were selected that have adopted the 

IFRS until 2011. Then, considering the corresponding sample of countries, firms that have 

biological assets were selected. The criterion was following one of the biological assets 

variables (WS18277 – net book value; WS18278 -gross, WS18258 – current). The result was 

324 firms from 33 countries and 9 different sectors. Given the fact that the annual report of 

each firm was analyzed to identify the measurement practice, fair value or historical cost, the 

biological assets represented in the balance sheet and in the notes of the financial statements 

were compared to the information obtained by DataStream to additionally validate the study9. 

Then, and considering that the dependent variable is binary, the study has estimated two 

equations using a logit model, whose results are shown in the next section. 

 

                                                            
9 This match has excluded 59 firms from the initial sample. Such firms, in accordance with Data Stream, have biological assets, but when 
analyzing such information in the annual report, the given amount corresponds to mineral and oil resources. 
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6. Results 

6.1. Descriptive analysis 

Table 3 presents the descriptive statistics for the variables employed in the paper. The 

average of legal status (QUALITY) is 0.879, the median is also 0.890 and this variable lists a 

maximum of 1.940. There is a wide range of biological assets intensity (BIO) in the sample, 

taking into account that this variable corresponds to the ratio between biological assets and 

total assets (multiplied by 100): the observed maximum is 92.604 and the minimum is 

excessively close zero; the mean is 8.839 and the median is less than 2.272. Therefore, this 

seems a critical variable and given also the skewness of 2.620. However, the analysis 

excludes any attempt to identify and remove outliers in the case of biological assets intensity. 

Because this is the main variable to determine the number of firms in the sample, the decision 

is to maintain all firms with biological assets in order to exceed previous studies10. The firm 

size (SIZE) mean is 5.680 (median=5.585) and registers a maximum of 7.907. With regard to 

regulation expertise (IFRS), mean and median are similar, with less than 0.780 and it varies 

between 0 and 1.079, which means that the range of the number of years that each firm 

follows the IFRS stands between 1 and 12. In terms of potential growth (GROWTH) and 

leverage (LEV), one observation was removed in each variable because both were identified 

as outliers, -21.19 and -17.26, respectively.  

In terms of the measurement practice (FAIR), about 32% of the 324 listed firms measure 

biological assets at historical cost. Appendix A presents the distribution of the number of 

firms by country with the corresponding measurement practice11. In terms of independent 

dummy variables, the following table provides, for both independent variables, the 

percentages of firms that measure biological assets at fair value. The majority of the sample of 

firms (87.31%) corresponds to firms that are not listed on any foreign stock exchange 

(STOCK), and 63.83% of the corresponding 282 firms measure biological assets at fair value. 

Taking into consideration the sector, 27.47% of the sample of firms relates to agriculture, 

forestry, fishing and mining, and 79.78% of the 89 firms measure biological assets at fair 

value. The frequency of the sector “Others” is presented in appendix C. 

 
                                                            
10 For example, Cairns, Massoudi, Taplin and Tarca (2011), considering a sample of 228 firms listed in Australia and in the United Kingdom 
with regard to the IFRS adoption in 2005, have concluded that mandatory requirements concerning IAS 41 have an insignificant impact in 
nationally, within country and between country comparability, which reflects the small number of companies with biological assets. 
11 In appendix A, China is the most represented country (21%), with 54 firms that measure biological assets at historical cost. No further 
analysis is developed based on this finding, due to the fact that this paper has no intent to perform any analysis or interpretation by country. 
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Table 3. Descriptive statistics. 

Sample: 1 

324 
QUALITY BIO SIZE IFRS GROWTH LEV 

 Mean 0.878634 8.838943 5.679710 0.774114 1.543882 1.284272 

 Median 0.890000 2.271988 5.585171 0.778151 1.080000 0.881549 

 Maximum 1.940000 92.60355 7.906786 1.079181 16.350000 16.094410 

 Minimum -0.260000 0.000232 2.683947 0.000000 -3.280000 -4.921393 

 Std. Dev. 0.841160 14.53288 0.779287 0.190653 1.735171 1.768439 

 Skewness -0.151742 2.620047 0.099256 -1.066662 3.682529 4.252403 

 

Observations 322 322 322 322 322 322 

 

FAIR Frequency Percentage 

Fair value 220 67.90 

Historical Cost 104 32.10 

 

STOCK Frequency Percentage 
Fair value 

(percentage) 
SECTOR Frequency Percentage 

Fair value 

(percentage) 

Firm not listed 

on any foreign 

stock exchange 

282 87.31 63.83 
 

Agriculture, 

forestry, fishing 

and mining  

89 27.47 79.78 

Firm listed on 

one foreign 

stock exchange 

or multi-listed 

41 12.69 95.12 Manufacturing 182 56.17 59.89 

No label 1 0.31 100.00 Others 53 16.36 75.47 

Appendix D presents Pearson’s correlation matrix between all variables. In the multivariate 

analysis, it is commonly acknowledged that correlations between independent variables are 

not risky unless they exceed 0.80 or 0.90 (Gujarati, 1995). Since there are no highly 

correlated independent variables, all variables are maintained in the model. At 5% of 

significance level, the legal status variable is positively correlated to regulation expertise and 

firm size is negatively correlated to biological assets intensity. The table also exhibits the 

following findings at 1% level of significance: leverage is positively correlated to firm size 

and negatively correlated to regulation expertise; the legal status variable is positively 

correlated to biological assets intensity and negatively correlated to potential growth; and 

finally, biological assets intensity is negatively correlated to potential growth. 



23 

 

6.2. Logit regression model 

In following logit regression model, two equations are considered for the country and firm-

level drivers. The results are provided in table 4. In both regressions, the presence of 

heteroscedasticity is analyzed with Huber and White’s general test (White, 1980).  

Fair = b0 +b1QUALITY +b2BIO +b3SIZE +b4 STOCK +b5 IFRS +b6GROWTH +b7LEV 

+b8∑
j=1,2,3SECTORj +ui         (1) 

Fair = b0 +b1QUALITY +b2BIO +b3SIZE +b4 STOCK +b5 IFRS +b6GROWTH +b7LEV 

+b8IFRS x ∑ 
j=1,2,3 SECTORj +ui        (2) 

 

Firstly, table 4 assures the feasibility of the model by explaining the accounting choice, with a 

likelihood-ratio chi-squared significance at 0.0000000 and a McFadden R-squared of 

0.378547 and 0.382583, respectively for equations (1) and (2). Regarding the regression 

coefficients for both equations, all variables are statistically and positively significant with 

two exceptions. The leverage variable is not statistically significant and potential growth is 

statistically significant, but it has a negative coefficient, meaning that the more the ratio 

between market value to book value increased, the lower the logit for the fair value 

measurement of the biological assets. 

Because the magnitude of the coefficients, the level of significance and the effective 

signals are almost quite the same in both equations, the following results will be presented in 

equation (1). Given the transformation of the regression coefficients (odds ratio), this study 

interprets the effect that the independent variables have on the probability of the fair value 

measurement for biological assets.  

For dummy independent variables, the results are the following: since listing status 

(STOCK) denotes one whether the firm is listed on one foreign stock exchange or multi-

listed, or zero otherwise, an odds ratio equal to 16.29 estimates that the fair value 

measurement for biological assets is more than 16 times as likely to occur among firms that 

are listed on one foreign stock exchange or multi-listed than the other firms in the sample. 

This finding is consistent with Daniel, Jung, Pourjalali, and Wen (2010) regarding non-

financial assets, and with Taplin, Yuan and Brown (2014) in terms of investment property. 

Additionally, for the sector (SECTOR), the corresponding odds ratio equal to 1.89 

estimates that the fair value measurement for biological assets is more than 1.8 times as likely 

to occur among firms that belong to the agriculture, forestry, fishing, mining and 
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manufacturing sectors than the firms that belong to other sectors. Similar to this finding, 

Demaria and Dufour (2007) confirm that the financial sector is linked to the IFRS choices in 

the French context. 

   Table 4. Logit regression model. 

Equation: (1) (2) 

Sample: 1 324 1 324 

Included observations: 321 after adjustments 321 after adjustments 

Dependent variable:  FAIR FAIR 

Standard errors and covariance: QML (Huber/White) QML (Huber/White) 

Variable   Odds ratio Coefficient Prob.   Odds ratio Coefficient Prob.   

C 0.002800 -5.878118 0.0001*** 0.002858 -5.857610 0.0001***

QUALITY   3.895691 1.359871 0.0000***   3.906649 1.362680 0.0000***

BIO 1.079003 7.603739 0.0076*** 1.079898 7.686630 0.0071***

SIZE  1.559720 0.444506 0.0290***  1.592208 0.465122 0.0224***

STOCK  16.292144 2.790683 0.0022***  16.544339 2.806044 0.0023***

IFRS 30.464041 3.416547 0.0001*** 24.743974 3.208582 0.0003***

GROWTH  0.796110 -0.228018 0.0436***  0.787140 -0.239349 0.0249***

LEV  1.152897 0.142278 0.1720***  1.149346 0.139193 0.1773*** 

SECTOR 1=1+SECTOR 2=1  1.885038 0.633948 0.0880***     

IFRS*(SECTOR 1=1+SECTOR 2=1)      3.071580 1.122192 0.0181***

McFadden R-squared 0.378547 0.382583 

Log likelihood -125.6442 -124.8282 

Restr. log likelihood -202.1782 -202.1782 

LR statistic 153.0681 154.7000 

Prob(LR statistic)     0.000000       0.000000   

Obs with Dep=0 104 104 

Obs with Dep=1 217 217 

Total obs     321       321   

* statistically significant at 10% level; ** statistically significant at 5% level; *** statistically 

significant at 1% level 

For continuous variables, and starting by firm size (SIZE), the odds ratio is 1.56. Thus, for 

each unit increase in the logarithm of total assets (expressed in Eur’000) the odds of choosing 

fair value increases by 56%. In this case, in order to interpret the odds ratio (because the 

variable is expressed in a logarithm form), it is possible to explain the specific effect of a unit 

increasing in SIZE considering the range of the variable in the study sample. For instance, an 

increase in firm size from 5 to 6 (expressed in logarithm of total assets) means that an 

increase of (e6-e5) x 1.000=255.015 euros increases the odds of choosing fair value by 56%. 
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These results are also supported by Cairns, Massoudi, Taplin and Tarca (2011) for biological 

assets. 

For the other continuous variables, one unit variation in each variable does not clearly 

explain the impact on the fair value choice. Therefore, the odds ratio was transformed taking 

into consideration a change of 0.10 (10%). The legal status (QUALITY) varies between -.26 

to 1.94. Because the odds ratio equal to 3.895691 (e1.359871), it is interpreted as e1.359871/10 = 

1.145667. For each 10% increase in regulatory quality, there is a 15% increase in the odds of 

fair value choice.  

Biological asset intensity (BIO) varies widely between almost 0 and 92.60. Once more, the 

odds ratio was transformed at e0.076037 =1.079003, taking into consideration a change of 0.10 

(10%) in the variable instead of a unit change. Because e0.076037/10 = 1.00763272, this means 

that the odds of choosing fair value for biological assets are multiplied by 1.008 for each 

additional 10% variation in BIO. Hence, for each 10% increase in BIO, there is a 0.8% 

increase in the odds of fair value choice. This finding is consistent with Daniel, Jung, 

Pourjalali, and Wen (2010) regarding non-financial assets, and with Christensen and Nikolaev 

(2013) and Hlaing and Pourjalali (2012) in terms of investment property. 

The regulation expertise (IFRS) variable ranges from 0 to 1.079. Again, instead of 

considering the odds ratio at 30.464041 (e3.416547), it is interpreted as e3.416547/10 = 1.407274. 

For each 10% increase in regulation expertise, there is a 41% increase in the odds of fair value 

choice. This finding is consistent with Daniel, Jung, Pourjalali, and Wen (2010) regarding 

non-financial assets. 

Potential growth (GROWTH) ranges from -3 to 16 in the study sample. Therefore, to 

calculate the impact on the fair value choice, the odds ratio e-0.228018 =0.796109 was 

transformed, taking into consideration a change of 0.10 (10%) in the variable instead of a unit 

change. Therefore, e-0.228018/10 = 0.977456 means that the odds of choosing fair value for 

biological assets is multiplied by 0.97 for each additional 10% variation in GROWTH. In 

other words, the odds of choosing the fair value are reduced by (1-0.97) X 100 = 3% for each 

10% increase in potential growth. Missonier-Piera (2007) also has concluded that fixed-asset 

revaluation in Switzerland is negatively influenced by growth opportunities. Estimating the 

value of firms that have predominantly investment opportunities is costly because assessing 

the value of their assets is challenging. Secondly, in order to prevent any negative impact on 

performance indicators (with upward revaluation), managers do not revalue based on the level 

of risk of their firms. Christensen and Nikolaev (2013) state that firms with fewer investment 
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opportunities chose fair value accounting for property, plant and equipment, meaning that fair 

value is a way of preventing overinvestment in fixed assets “because the historical cost does 

not reflect the investments’ opportunity costs” (Christensen and Nikolaev, 2013:742). 

Finally, the results show that there is no relationship with the leverage variable. Regarding 

investment property, Taplin, Yuan and Brown (2014) have found insignificant evidence to 

support leverage. Also, Demaria and Dufour (2007) confirm that leverage is not linked to 

IFRS choices in the French context. 

Taking into account that regulation expertise is statistically and positively significant at 

less than 0.01 in equation (1), the study has introduced in equation (2) the combination 

between this variable and the sector, improving the effect of the firms with higher regulation 

expertise that belong to the following sectors: agriculture, forestry, fishing, mining and 

manufacturing. The new variable is also statistically and positively significant; moreover, the 

equation has improved the McFadden R-squared measure.  

In order to assure further robustness tests for this analysis (Hosmer, Lemeshow, and 

Sturdivant, 2013; Peng, Lee, and Ingersoll, 2002; Stone and Rasp, 1991), appendix E and 

appendix F present, respectively, the correct prediction for the dependent variable and the 

Andrews and Hosmer-Lemeshow statistic to test the overall model. According to appendix E, 

the logit model correctly identifies 71 percent of the firms that measure biological assets at 

historical cost (specificity) and 89 percent of the firms that measure biological assets at fair 

value (sensitivity). In appendix F, Andrews’s statistic is statistically significant in both 

equations at 1% level and Hosmer-Lemeshow’s statistic is only statistically significant in 

equation (2) at a 5% level. 

7. Conclusions, limitations and suggestions for future research 

Considering the current discussion around the IAS 41, this paper analyzes the 

measurement practice of 324 firms worldwide that have adopted the IFRS until 2011. As a 

main rule, the IAS 41 requires biological assets to be measured at fair value less costs to sell. 

Ideally, firms that use the unreliability clause of fair value should correspond to the firms that 

are unable to report biological assets at fair value. This unpretentious interpretation is 

explored in this study. Based on some literature and given the results obtained, this paper 

concludes that there are other reasons related to country and firm environment that could 

explain this behaviour. Firstly, and bearing in mind the contingency theory, the results 

corroborate the country-level hypothesis. Firms that belong to more developed countries, 
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according to governance indicators (Kaufmann, Kraay, and Mastruzzi, 2010), are more likely 

to use the fair value measurement model, avoiding the use of the unreliability clause. 

Secondly, with the agency and accounting choice theories, the suggested firm-level drivers, 

biological assets intensity, firm size, listing status, regulation expertise and sector have a 

significant positive impact on the probability of the fair value measurement of biological 

assets. Additionally, potential growth has a significant negative impact on the fair value 

measurement practice. Moreover, the results do not corroborate the theoretical background 

related to leverage. Finally, the study highlights the positive and combined impact between 

regulation expertise and the sector with fair value measurement of biological assets. 

This paper has some possible limitations. Firstly, other potential firm drivers were not 

considered here, such as profitability and ownership concentration, nor were other 

classifications regarding firms or countries. Consequently, future research on this area could 

include other firm-specific variables and other classifications regarding firms or countries. 

Additionally, other links could be explored, such as the relationship between measurement 

and disclosure practices in this domain. Furthermore, it also is also possible to analyze how 

the impact of environmental regulations at country level influences firms’ incentives to adopt 

fair value under the IAS 41. 

In spite of these constraints, this research provides important contributions to the literature 

in this area: this paper has extended the studies to a worldwide sample, assuring that a larger 

number of countries and drivers with recent data are included. This study is particularly useful 

to accounting regulators once the IAS 41 has been recently under an ongoing project for 

review. In addition, this work has several implications for different users. It raises awareness 

of standard setters concerning the limitations of biological assets measurement. Overall, all 

other stakeholders benefit from this work because they will become more aware of 

measurement practices and its drivers. 
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Appendix A. Number of firms by country with the corresponding measurement practice 

Nation 
Historical 
cost 

Fair 
value Total 

Australia 1 20 21 

Belgium  - 2 2 

Brazil 7 22 29 

Canada -  6 6 

Cayman islands -  1 1 

Chile 11 15 26 

China 54 13 67 

Denmark -  3 3 

Finland -  4 4 

France 3 4 7 

Germany 1 3 4 

Greece -  7 7 

Hong Kong 1 25 26 

Ireland -  2 2 

Italy 2 - 2 
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Kenya -  2 2 

Korea (South) 14 4 18 

Kuwait 1  - 1 

Lithuania -  1 1 

Luxembourg -  5 5 

Netherlands -  3 3 

New Zealand -  10 10 

Norway -  5 5 

Oman 1 1 2 

Peru -  2 2 

Philippines 4 5 9 

Poland -  1 1 

Portugal 1 2 3 

South Africa -  18 18 

Spain 3 4 7 

Sweden -  9 9 

United Arab Emirates -  2 2 

United Kingdom -  19 19 

Total 104 220 324 
 
    

Appendix B. Chi-squared test between biological assets and measurement practice 

All biological assets 

Consumable biological assets Bearer biological assets 

Count   Crops Live Oth_cons Subtotal Dairy Vines Oth_bearer Subtotal Total 

Historical cost 0 8 32 10 50 7 33 14 54 104 

Fair value 1 57 45 19 121 10 54 35 99 220 

Total 65 77 29 171 17 87 49 153 324 

Test Statistics       Measures of Association   

Likelihood Ratio 
G2 

df Value Prob Value 
Phi 
Coefficient 

Cramer's 
V 

Contingency 
Coefficient 

All 5 19.14538 0.0018 All 0.230394 0.230394 0.224513 

Consumable 2 16.2718 0.0003 Consumable 0.296565 0.296565 0.284325 

Bearer 2 1.516531 0.4685 Bearer 0.098756 0.098756 0.098278 

 

Appendix C. The frequency of sector “Others” 

Sector (others) Frequency 

Construction 3 

Transportation and pub. Utilities 11 

Wholesale trade 14 

Retail trade 9 

Finance, insurance, and real estate 9 

Services 7 
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Appendix D. Pearson’s correlation 

Sample (adjusted): 1 324 Included observations: 322 after adjustments 
Correlation           
t-Statistic BIO IFRS SIZE LEV GROWTH QUALITY 

BIO 1 
  -----  

IFRS 0.0506 1 
  (0.91) -----  

SIZE -0.1138** 0.0703 1 
  (-2.05) (1.26) -----  

LEV  -0.0570 -0.1467*** 0.1670*** 1 
  (-1.02) (-2.65) (3.03) -----  

GROWTH -0.1869*** 0.0221 0.0693 0.0657 1 
  (-3.40) (0.39) (1.24) (1.18) -----  

QUALITY 0.2305*** 0.1142** -0.0121 -0.0045 -0.3185*** 1 
  (4.24) (2.05) (-0.22) (-0.08) (-6.01) -----  

            
* statistically significant at 10% level; ** statistically significant at 5% level; *** statistically significant at 1% level 

 

Appendix E. Expectation-prediction evaluation for binary specification 

Estimated Equation 
  Dep=0 Dep=1 Total 

  
P(Dep=1)<=C 74 24 98 
P(Dep=1)>C 30 193 223 
Total 104 217 321 
Correct 74 193 267 
% Correct 71.15 88.94 83.18 
% Incorrect 28.85 11.06 16.82 

 

Appendix F. Goodness-of-Fit Evaluation for Binary Specification  

(Andrews and Hosmer-Lemeshow Tests) 
Grouping based on predicted risk (randomize ties) 

Equation 1  Equation 2     Equation 1  Equation 2 

H-L Statistic 12.3396 15.7217 Andrews Statistic 36.6689 34.3517 
Prob.Chi-Sq(8) 0.1367 0.0465 Prob.Chi-Sq(10) 0.0001 0.0002 
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