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USEFULNESS OF FAIR VALUATION OF BIOLOGICAL ASSETS FOR CASH FLOW
PREDICTION

ABSTRACT

This study develops an empirical analysis of tHevience of accounting information when
biological assets are measured at fair value. e ars international sample of firms with
biological assets. We find that biological assetBuence unpredictability when they are
measured at historical cost (HC). In this case,alidity of accounting data to predict future
cash flows diminishes as the proportion of biolagiassets on total assets increases. The
valuation at fair value (FV) switches this negatimBuence of biological assets to a positive
one. We find that when they are measured at F\pthdiction accuracy of future cash flows
improves as the ratio of biological assets to tasdets increases. This evidence is robust to
different measures of prediction accuracy, as weallto the improvement of accounting

standards, regardless of FV, over time. The evieléhaweaker for bearer plants.
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1. Introduction

Our study is motivated by the existence of an omg@nd unresolved debate, both in the
academic and practitioner accounting domains, twerconvenience of the use of FV versus
HC. We adopt the FASB (2010) conceptual framewohictv specifies that the objective of
financial reporting is to provide decision-usefafarmation, which includes information that
would be relevant by its predictive value of theoamts, timing, and uncertainty of the
prospects for future cash flows. Important insiaag and regulators in accounting, such as the
International Accounting Standards Board (IASB) &ahd Financial Accounting Standards
Board (FASB) have taken positions to converge tfiathaccounting standards, based on the
valuation at FV, considering that it allows a betissessment of assets and liabilities (IASB,
2006). However, there is a scholarly debate ardbadcadvantages and disadvantages of using
FV and HC valuations. Proponents of HC argue thatid=not as objective or reliable as HC
(i.,e. Liang & Wen, 2007; and Ronen, 2008), thatetuires more subjective judgments,
bringing inaccuracy and uncertainty of the accayghtnformation (Plantin & Sapra, 2008), and
that it contributed pro-cyclically to the 2007 fiv@al crisis (Laux & Leuz, 2009). In contrast,
proponents of FV criticise the questionable begadit HC, arguing that it increases volatility
(Bleck & Liu, 2007), that FV provides more relevamiiormation to investors (Khurana & Kim,
2003; Ryan, 2008), and that it offers a more apaitp platform to forecast future earnings and
cash flows (Bratten et al., 2012).

Most previous empirical studies on the convenieot&V versus HC refer to financial
instruments and focus on its relevance, usuallyyaimy the association between accounting
values and market values (e.g. Barth, 1994; Bartli&ch, 1998; Hitz, 2007). However, fewer
studies examine the relevance from the point ofvvad the predictability of accounting
information (e.g. Chen et al., 2006; Hail, 2013a&w et al., 2014) and, in particular, of the
predictability of future earnings and future castwt (e.g. Laswad & Baskerville, 2007;
Bratten et al. 2012).

The International Accounting Standards Committé& () issued the IAS 41 in December
2000, and it was first applied to annual periodgifi@ng on or after 1 January 2003. This
standard requires biological assets to be measuiled less costs to sell, and valuation changes
to be recognised in the net profit or loss for gegiod in which they arise. In this vein, the
valuation of biological assets at FV allows a me@recise assessment of future economic
benefits embodied in biological assets than theiuation at HC (Bohusova et al., 2012). The
debate on the convenience of FV versus HC hasbalen extended to agriculture since then,
again with controversial stances and findings. \&¢ gpecial attention to this unresolved debate

on the convenience of applying FV versus HC meagubiological assets in the agricultural



sector. To the best of our knowledge, only two Etsidanalyze the predictive power of
biological assets measured at FV. On the one Hhaedjnpublished papéry He et al. (2011)
compared different methods of FV measurement,tlaitlinot perform direct comparison of the
predictive power of FV versus HC estimates. Ondtieer hand, Argilés et al. (2011) used a
sample of non-audited accounts of Spanish smaitwgiral holdings, with very few of them
applying FV, which results are subject to limitasoof both, the quality of the accounting
information disclosed by small firms, and the lowrber of farms using FV in this sample.

This study extends prior literature by examiningethter the ability of accounting data to
predict future cash flows is affected by the us&¥fversus HC in measuring biological assets.
We use a sample comprising 794 firm-year obsematifor the period 1992-2013. The
observations correspond to 84 companies from Zérdiit countries. We find that in itself fair
valuation of biological assets does not affectahiity of accounting data to predict future cash
flows.

We find evidence that biological assets influennpradictability when they are measured
at HC. In this case, the ability of accounting datgredict future cash flows diminishes as the
proportion of biological assets on total assetgseiases. The valuation at FV switches this
negative influence of biological assets to a pesitne, thus turning biological assets from a
confusing magnitude to a relevant source of infaiona We find that when they are measured
at FV the prediction accuracy of future cash flomproves as the ratio of biological assets to
total assets increases. This evidence is robugifferent measures of prediction accuracy, as
well as to the improvement of accounting standametgardless of FV, over time. The evidence
is weaker for the measurement of bearer plant&/atforeover, results do not suggest that
the IAS 41 amendment to shift from FV to HC is gpito improve the ability of
accounting data to predict future cash flowslditionally, we do not find significant
evidence that the measurement of biological assetsV would influence the ability of the
information on revenue volatility, corporate sizetloe crisis period, for predicting future cash
flows.

This paper makes three main contributions. Firstcantribute extending the scarce extant
empirical research on the predictive power of Fihwespect to HC. Second, we contribute
with an empirical research on agricultural accaumtimore precisely on the comparative ability
of valuing biological assets at FV versus HC todmiefuture cash flows. In this vein, with
respect to previous research our study uses arlaample of bigger firms dealing with
biological assets and producing audited finandialesnents. Additionally, it performs a direct
comparison between FV and HC using multivariateyama Third, we contribute testing the

appropriateness of the recent amendment of thetlABith respect to bearer plants.



We believe that our study provides insights forutatprs, as well as for researchers and
practitioners, in relation to the adoption of FY kiological assets.

The remainder of the paper is organised as follavesfirst review previous literature and
raise hypotheses, then outline the methodologyieghgbresent sample selection and descriptive
statistics, explain results and additional analysis bearer plants, and finally present

conclusions, limitations and orientations for fatuesearch.

2. Literaturereview and hypotheses

As mentioned, previous empirical studies on theuahce of accounting information
analyse the statistical association between theusting numbers and market values of equity.
They usually analyse the valuation of financialtimsients and use samples of firms in the
financial industry. The empirical evidence gathelpgdorior literature does not always support
the higher relevance of FV over HC in valuing fiomh instruments or banks’ assets and
liabilities. For instance, Barth (1994) and Barthak (1996) found evidence that FV estimates
of banks’ investment securities, loans and longiaebts provide significant explanatory
power for bank share prices beyond that providediGyalues, while in a similar study Nelson
(1996) found no reliable evidence of incrementallaxatory power for the FV disclosures of
loans, deposits, long-term debt or net off-balasieeet financial instruments with respect to
HC. On the other hand, Barth & Landsman (1995) kaled that when assets are traded in a
market that is perfect and complete, FV is relevaat when FV is not clearly defined by an
unambiguous market, neither the balance sheetnooime statements fully reflect all value-
relevant information, and management discretion daimact from its relevance. Danbolt &
Rees (2008) found that FV income is considerablyem@lue relevant than HC income, but
once the model is extended from an earnings-onlgieihto one that controls for the change in
the equity, the differences in the explanatory powe the models based on HC and FV
accounting are not significant. That is, accordimgheir findings, the FV is consistently more
value relevant than HC, although this value cartdreveyed via asset values (more precisely
via the revaluation element which adjusts HC to Byl need not be incorporated into income
computations.

Empirical accounting research analysing the pradigbower of FV estimates is sparse.
Related to this issue, Liang and Riedl (2014), canmg a sample of UK and US real estate
firms which applied FV and HC valuations respedyivédound that FV enhanced analysts’
ability to forecast net asset value, but it reduttesii ability to forecast net income. Evans et al.

(2014), with a sample of US financial institutiofaind that FV adjustments for investment



securities have predictive ability for subsequesdlized income, as well as for bank’s share
prices. Campbell (2015) found a negative relatigndletween unrealized cash flow hedge
gains/losses and future gross profit with a sangplaon-financial US firms, thus suggesting
that FV impairs the predictability of future penficaince.

The empirical research analysing the influence\bbhR predicting future cash flows is also
scarce, providing also similar mixed and incompktslence. Aboody et al. (1999) evidenced
that fixed assets revaluations by UK firms are fpgedy related to changes in future operating
income and cash flows. Using a sample of New Zehlenefit pension plans, Laswad &
Baskerville (2007) found that while current casbmfs from operations are significantly and
positively correlated with realised earnings, tlagg not associated with unrealised earnings
disclosed under FV, but these authors did not aealye influence of FV on future cash flows.
Moreover, they merely performed a univariate arnialyBratten et al. (2012) found that current
period pre-tax earnings of US banks that reporeatgr proportion of their assets and liabilities
at FV have a stronger positive association witht pexiod cash flows, as well as to two and
three years ahead cash flows. They did not findaeobd association between current period
pre-tax earnings and one-year ahead pre-tax inéontenks that report a greater proportion of
their assets and liabilities valued at FV, but tfaynd this enhanced association with respect to
two- and three-year ahead pre-tax earnings. Chah €006) found that the predictive ability
of accounting data for future cash flows has neotaased for US firms from 1984 to 2003,
despite the standards move toward FV accountingy Btso found that the correlation between
market data and future cash flows is significatdlyer than the correlation between current
accounting data and future cash flows. They comauthat FV accounting may have reduced
the predictive ability of financial reporting foutiire cash flows over this period.

The research on the usefulness and convenienc¥ tdrfbiological assets and agriculture
is also scarce and controversial. Argilés & SIdQ2) argued that the implementation of FV
brings simplicity for the predominant small famirms in the EU, with no resources and skills
to perform accounting procedures and HC cost cafionls for biological assets. They
suggested that the Farm Accountancy Data Netwodcqutures could be a guideline for
implementing IAS 41. In contrast, opponents havaised on practical difficulties, particularly
when an active market does not exist. Elad (200d4)ptained that the lack of active markets for
most biological assets make difficult the applicatof the IAS 41, and that even with active
markets, its application may be excessively cosglgrticularly in developing countries.
Herbohn & Herbohn (2006) and Dowling & Godfrey (2Q@dentified some negative effects in
the implementation of the Australian Accounting riélard Board 1037 (requiring FV for



biological assets): subjectivity in FV measuremehg inclusion of unrealised gains in net
annual profit, and increased income volatility.

To our knowledge there are only two empirical pagesting the ability of accounting data,
when biological assets are measured at FV, to grediure cash flows. The unpublished paper
by He et al. (2011) deals with three different dp@aches: level 1 (unadjusted quoted market
prices in active markets for identical items), leRe(adjusted quoted market prices in active
markets for similar items or in inactive markets iidgentical items) and level 3 (firm-supplied
estimates, using a discounted cash flow methodeample). Using a sample of Australian
firms holding biological assets from 2001 to 20@%y only found predictive power for FV
under level 3, but not under levels 1 and 2. Howetey did not compare the predictive power
of FV with respect to HC. Additionally, they recagm that given that the AASB 141 requires
FV in Australia from 2004 onward, the global fin@iccrisis and the subsequent volatility of
market prices may have affected their results enpitedictive power of FV over their sample
period. Argilés et al. (2011) found significant hég predictive power of FV versus HC for
future earnings, but not for cash flows. They useshmple of non-audited financial statements
of small Spanish agricultural households, in whibhy found evidence of the existence of
flawed and unskilled HC valuation practices forlbgical assets. Moreover, their subsample of
farms using FV was very small.

While the empirical research is inconclusive, naguments support the greater predictive
ability of FV. Proponents of FV argue that it idensant for decision-making as it provides the
most up-to-date assessments, and not simply rédpopast (Damant, 2001). They also argue
that market efficiency would be enhanced when d&tssare taken upon information reported
at FV (CFA 2007: 8). While cost-based measurescefbnly the effects of conditions that
existed when the transactions took place, and ud@ethe effects of price changes are reflected
only when the assets or liabilities are realisedattled, FV provides more updated information.
In this vein, FV embodies the market’s expectatiotin respect to a specific asset or liability,
thus conveying a more appropriate assessment eodsr future cash-flows than HC. If an
investor or stakeholder knows the FV of a specifiset or liability, he or she has the basics for
evaluating the market's expectations. On the contraost-based measures only enable
extending the effects of past costs to the futBieeargued by Liang and Riedl (2014), reporting
of accounting numbers at FV improves the informmatemvironment by revealing managers’
expectations of firms’ ability to generate futurash flows. According to them, FV reporting
should reveal management private information rdéggreéstimates of the underlying firms’
value and increase the precision of forecastdidrsame vein, Barlev and Haddad (2003) argue

that, as a consequence of giving priority to reliighand conservatism, HC accounting is a



source of irrelevance that obscures the true pedoce of the firm, while FV accounting
figures provide information allowing the assessn@notential payments and risks of default.
By definition FV refers to what could have beennearin the market, including the expected
future income caused as result of holding an assdiability (Evans et al., 2014). As for
biological assets, HC fails to appropriately ass#éiss economic value of biological
transformations. While it does not report revenne eurrent values until the maturing, harvest
and sale of biological assets, FV reflects anyenirbiological transformations in accounting
figures, thus providing updated and advantagediesnvation for predicting future cash flows
with respect to HC.

On the contrary, critics of FV claim that it beditde association with future cash flows
because the recognition of gains and losses ismiy short-term market influences rather than
by reliable income incurrence (Chisnall, 2001).nBta and Sapra (2008) warn that FV may
degrade its informative content by incorporatingreghy speculative price fluctuations.
Consequently, accounting numbers at FV are moratilml and volatility is a source of
confusion and forecast error. The fact that FV maysubject to more measurement noise and
managerial manipulation add disadvantages to theiesit use of accounting information in
investment efficiency and forecasting (Liang andnW2007). In this vein, Liang and Rield
(2014) argue that fair value changes are inheramtfyredictable, and consequently, a full FV
reporting model incorporating unrealized gains aledses into firm income hinders
predictability. This may be particularly importantthe agricultural industry, characterized by a
volatile environment due to especial and increasmgredictable climate and market conditions
(FAO et al, 2011; European Parliament, 2016). Sylmesetly, the valuation of biological assets
at FV is a source of confusion for the predictibrcash flow.

Given that there are no conclusive arguments azidklle empirical research on the relative
ability of FV and HC to predict future cash flows also inconclusive, we have no defined

stance on this issue and formulate the following &lternative hypotheses:

H1. Measurement of biological assets at FV is assatiatith lower cash flow prediction

accuracy (i.e.: with higher prediction inaccuratthydn measurement at HC.

H2. Measurement of biological assets at FV is astattisvith higher cash flow prediction

accuracy (i.e.: with lower prediction inaccuradyam measurement at HC.

3. Empirical Modéel



As explained, the main purpose of this study isekamine the influence exerted by
biological assets measured at FV, as compared todAChe ability of accounting data to
predict future cash flows. We focus on cash flowesf operations (CFO). We use Equation (1),
where the dependent variable prediction inaccu(Rtyis a proxy for the (in)ability to predict
future CFO: the difference between the real opegatash flow figure and its prediction based
on accounting information. It depends on the us&Wf as compared to HC, in valuing the
biological assetsHVB), but also on additional control variables, sushtlae use of FV in
valuing financial instrument$-{/F), the importance of biological assets in totabssgI0TA),
revenue volatility CREV), size (IogA), the specific context of the financial crisBRISS), the
institutional context ZONE), and type of farmingTYPE). We also include interaction terms
with FVB in order to analyse the likely existence of opposifluences (moderating or stressing

effects) on these control variables, thus formaotathe following equation:

Pliy =Bo+ By FVBjt—q + By  FVF;t_1 + B3 - BIOTAj 1 + By - CREV; ;1 +
Bs* 1ogTA;r_q + Po" CRISIS;_q + B7+FVBj¢_1-BIOTAj;_1 + Bg*FVBj¢_q
CREVt_1 + By FVBji_1+ 10gTA;r_1 + Pro* FVBjt_q - CRISIS; 4 +
2zBz " ZONEj 1 + Xk Bic " TYPEj 1 + &
(1)

where each variable refers to a given fjrand yeat, z andk are the number of dummies for
geographical areas and types of farming (3 ané$)ectively. For simplicity we use the same
variable indicating the error term in all equatias®d in this paper.

We use different measures for our dependent varide build it with the residuals from
several prediction models. We first start from Altao and Beatty's (2010) model assessing
earnings’ ability to predict future CFO, and makesuitable for our specific characteristics.
Bratten et al. (2012) also used similar model. Adowly, we formulate the following model

for predicting futureCFO:

CFOj,t = ao + al - ROAj,t—l + az - logTAj’t_l + a3 (ROAj,t—l - logTAj,t—l) + gj,t
(2)

whereROA at a given periotlis pre-tax incomelNC) att to TA att-1. We also use a variant of
this model scalin@FO att by TA att-1:

CFOj¢
TAj,f—l

(3)

= Yo+ ¥1 ROAj 1 +y, 10gTAj; 1 +v3 " (ROAj 1 - l0gTAjr 1) + &



Additionally, similarly to Huffman (2013), we usbke following adaptation from Barth et
al.’s (2012) model:

CFO;; — 00+ 6, - CFOjt—q .NIURB]"t-_l 10, . URBjt—1
TAj,t'—l 0 1 TAj,t'—Z 2 TAj,t'—Z 3 TA]"t_z

+ gj,t (4)

whereNIURB is pre-tax net income less the unrealized gaidsl@sses related to the change in
biological assetsURB). This latter variable is the difference betweka amounts of current

and previous year biological assets.

We finally use Kim and Kross’s (2005) model, whé&fO att depends on income and cash
flows att-1, and we additionally include changes in efficieforecasted fot (RCHAT), which

significantly improves prediction accuracy:
CFOj,t = (po + (pl * INCj,t—l + (pz * CFOj,t—l + (p3 'RCHAT]‘t+ gj,t (5)

Forecasted changes in firm efficiency are apprahdheough relative change in assets
turnover with respect to previous year. It sumnegizmanagement decisions that managers
forecast to introduce, and that should be addegreégious data when predicting future cash

flows. More precisely, we approach and calculateritugh the following equation:

<REV]-_t_REvj,t_1>
TA it TA jt—1

TAj,C—l
whereREV is firm revenue RCHAT was included in Argilés et al. (2014) and Fortezaal.
(2017), as a more precise measure of firm effigiermommonly used in business by
practitioners and academics (e.g. Fairfield & Yab0Q1; Singh & Davidson lIll, 2003).

We regress Equations (2) to (5) for the subsangfléisms applying HC and FV with panel
data, in order to compare the prediction inaccurclyoth valuation methods, and measure it
through the residuals from these equations. Moeeigely, following Carnes et al. (2003) we

define the dependent variable in Equation (1) as:

CF0j¢— PRCFOj;
CFOj¢

PI = ()

wherePRCFO is the predicte€FO from Equations (2) to (5).

With respect to our independent variablEgB andFVF are dummies indicating that a firm

uses FV (HC) for biological assets and financiakiuments, respectively, when the value for



the variable is 1 (0)FVB is the variable of interest for our study. A postsign for this
variable would provide support for H1, while a nidga sign would provide support for H2.
Similarly, we do not expect a definite sign fewF.

BIOTA is the ratio of biological assets to total ass@&®).(The biological assets used in
agriculture are affected by random climate and eigriconditions bringing about unexpected
changes and variability in revenue and income (tSoetl al., 1984; Allen & Lueck, 1998). In
this vein, the higher the importance of biologiaatets, the more the firm would be affected by
these random shocks, and therefore the more upabté would be their cash flows. We
therefore expect a positive sign for this variable.

We also use a measure of firm revenue volatilitstiee to its mean revenue: the coefficient
of variation of revenueREV). Revenue volatility has been widely used in besiand
economic research to approach volatility or risky.(eCallen et al., 2003; Bekkers & Francois,
2012; Azzimonti & Talbert, 2014). Given that insti entails lower predictability, we expect
a positive sign for this variable.

TA proxies firm size assessed through total assst#, ia usual in empirical research on
business and accounting (e.g. Bratten et al., 2B%ans et al., 2014). Given the non-normal
distribution of size, as there are few big firmsnpeting with a large number of small firms, we
use the logarithmic transformation of this varialf®me characteristics of bigger firms, for
example that they are more complex and have slowgponse time and decision taking (Jensen
& Meckling, 1976; Knight & Cavusgil, 1996), makeeth less flexible (You, 1995), more
vulnerable to changing circumstances (Nor et &Q72 and exposed to sudden reductions in
CFO. From this point of view their business, andenarecisely their CFO generation, are less
predictable. On the other hand, they are usualtfeb@repared in organizational terms and
control systems (Busenitz & Barney, 1997), theaffshtnd employees are more skilled (Brown
& Medoff, 1989), have greater access to resourdewment (Beck & Demirguc-Kunt, 2006),
and have more control over market conditions wégpect to smaller firms, thus allowing more
accurate and reliable forecasts. Bratten et alldp@ound that FV enhances the predictive
accuracy of future cash flows and earnings in labgaks, but not in smaller ones. Given both
opposite effects, we do not expect a definite figrthis variable.

We also control for the unstable and uncertainedndriven by the global financial crisis
since 2007, using an additional dummy (CRISIS) ngkihe value of 1 when a given
observation belongs to the period 2007-2013, anthBrwise, similarly to previous empirical
accounting and financial studies on the financiai€ (e.g. Erkens et al., 2012; Liang & Riedl,
2014). We take into account that the financialisriggan in 2007 with the subprime mortgage
liquidity crisis in the USA (Ryan, 2008; Jin et,&011). Findings form Bratten et al. (2012) and



Liang & Riedl (2014), documenting an attenuationthe predictive power of fair valuation
during the financial crisis, support the inclusiinthis variable in our model. Accordingly, we
expect a positive sign for this variable.

ZONE indicates three different dummy variables contnglifor the geographical area where
the parent company is located. The predictabilityiron cash flow is also influenced by the
institutional setting within which accounting isepared and disclosed, decisions are taken,
action occurs, and interactions between accountants users of accounting information
develop. Sound accounting and business practigesira the transparency, comparability and
assessment of financial reports (Alford et al, 19B8uz et al., 2003). More transparent
disclosures and reporting rules, as well as acaogirand business practices, should facilitate
benchmarking, reliability and also the predictidrfudure cash flows. To proxy for the context
in which the firm operates we use dummies indigafinith value 1 and 0 otherwise) that the
firm headquarter is located in a given geographicah. For simplicity, given the large number
of countries, as well as the limited number of frmmcluded in our sample, we use the
following large geographical areas with similar ieghtural policies and geographical
proximity: Europe [EU), East Asia Developed countrie€AST) and North America
(AMERICA). The default geographical area is for firms ledain developing countries. Given
their more instable economic context and pooretitut®nal setting, we expect lower
predictability for firms located in developing cdtias, and therefore a negative sign for the
geographical dummy variables used in our studyh&ir meta-analysis of agricultural studies
Bravo-Ureta et al. (2007) used a similar clasdiiicadistinguishing between North America,
Europe and Oceania, and less developed countries.

TYPE refers to a set dfve dummy variables indicating the predominantetygf farming,
with value 1, and zero otherwise. We follow thearn@ational standard industrial classification
(ISIC) of all economic activities (UN Department 8tatistics and Social Affairs, 2008),
distinguishing for our purposes between manufacturactivities, forestry, fishing and
agriculture, which in its turn includes crops, aainproduction, and mixed farming. More
specific agricultural productions such as perenmah-perennial, plant propagation, or support
activities included in the ISIC cannot be asceddjnor does not exist, in our sample.
Accordingly, we distinguish between agriculturabgs CROP), fishing FISHING), forest
(FOREST), livestock LIVESTOCK) and mixed MIXED). Manufacture MANUFACTURE) is
the default category: firms with biological assbtg performing manufacturing activity. We
consider that the type of farming is predominanemit is so indicated in the firm’s website or
in the OSIRIS data base, or otherwise, following tBuropean Farm Accountancy Data

Network definitions and criteria: when a given tygfefarming is over 75% of the farm’s total

10



output. Given that manufacturing activities havedo exposure to climate and market shocks,

we expect a positive sign for these dummy variables

4. Sampleand descriptive statistics

The tests of our hypotheses require financial dafams measuring biological assets at FV
and HC. Given that most farms operating in thecadfiral sector are small family households
which are not required to disclose financial infation, and that there are usually few farms
disclosing audited accounting information in a &ngpuntry, we use an international sample of
firms with available information about biologica¢sts in their financial statements. In this
vein, we begin with a list of firms from differenbuntries from the OSIRIS data base in the
agricultural, forestry and fishing sector. OSIRIGshinformation on audited financial
information of listed and major unlisted/delistedimpanies around the world, which allows
mitigating concerns regarding the quality of theamting information disclosed by small
firms. From this list we select firms that in theiebsites or stock markets include their notes to
financial statements disclosing the correspondimfigrination about valuation of biological
assets and financial instruments, thus providirtg da our variable of interedt\{B), as well as
on the similar dummy variablEVF. We enlarge the sample with all firms listed ie Bpanish
and Australian stock markets in the manufacturdoofl products. We select both countries
because their accounting standards require megsunological assets at HC and FV
respectively. Data for CFO are also collected fruotes to financial statements; while for the
remaining variables are collected from their prafitd loss statements and balance sheets,
available in OSIRIS or firms’ websites. Consideritige year 2000, when the IAS 41 was
issued, we tried to collect all available data befbis data.

As can be seen in Table 1, our sample consistg difi®s with the necessary data for our
study, 51 of them measuring biological assets atad@ 48 at FV, with 15 firms using both
valuation methods over the years under study, aild & total number of 794 year-data
observations, 414 of them using HC valuation (538t)biological assets and 380 FV (48%).
The number of observations with biological assesasured at FV and HC are unevenly
distributed by country, given the different requoients of their accounting standards on this
issue. Australia, Malaysia, Spain and Germany dre ¢ountries with more firm-year
observations measuring biological assets at F\Wumsample (displayed in panel B of Table 1).
Most firm-year observations measuring biologicadeds at HC belong to farms in Canada,

followed by Spain, Malaysia and Australia. In Aadtr, Malaysia and Spain there is a
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considerable number of observations in both FV BEi@ categories. For Australia, this is
naturally explained by the AASB 141 issued on 2(04e applied on 2005), which required a
change in the valuation of biological assets fro@ td FV. Moreover, for the other countries,
as well as for Australia also, it seems that soimmasfdecided to apply different measurement
methods to those required in their national acdngratandardsDue to the great diversity of
our sample, we convert all monetary values intdagi®l using the year end exchange rate
reported by the Federal Reserve of USA. Moreoveisane variables in our equations are in
absolute values, we convert them inté' 8ecember 2013 values employing the annual change
of the Consumer Price Index reported by the US &umef Labor Statistics (a unit of the US

Department of Labor).
(Insert Table 1 approximately here)

The most frequent type of farming in our sampl€ROP, followed by MANUFACTURE,
FOREST, MIXED, FISHING andLIVESTOCK (see panel C in Table 1IGROP is also the type
of farming with more firm-year observations for bdtV and HC. Most firm-year observations
in the first years in our sample belong to farmsgidHC, while FV is more frequently used
since 2005 (see panel D). These data are in actmrdaith the trend in the reform of the
accounting standards, as well as with the impleat&mt of IAS 41.

As is common in business and accounting empiritaliss (e.g. Dichev & Tang, 2009;
Huffman, 2013) to reduce the influence of outlieve, winsorize all continuous variables at the
1stand 99" percentiles of their respective distribution.

Table 2 displays descriptive statistics for our gemFirms valuing at FV have significantly
higher income, assets, revenues and cash flown@usignificant median differences for this
latter variable), but they generate significantgd cash flow in relative terms. There are no
significant differences in profitability and the ek of biological assets, as well as on the
coefficients of variations of income, assets anetmees, which do not support the commonly
accepted hypothesis of greater volatility undervevsus HC (e.g. Plantin & Sapra, 2008; and
Dowling & Godfrey, 2001). Eight firms with few obs&tions do not allow the calculation of
standard deviation and therefore they are exclddech the analysis of volatility and the
multivariate analysis.

(Insert Table 2 approximately here)

As it can be seen in Table 3, all Pearson cormlatbetween the independent variables in
Equation (1) are low. The interaction variablesexeluded from this table. The highest value (-
0.4768, significant with p<0.01) is between the dumvariables forFVB and AMERICA.
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Therefore, collinearity is unlikely to affect esatirons. The correlation betwe&vB andFVF
is positive (0.3097) and significant with p<0.0hus$ suggesting that firms tend to apply FV

simultaneously for biological assets and for finahinstruments.

(Insert Table 3 approximately here)

Given the necessary lagged variables in our equatias well as a minimum number of
four observations that we require for the calcalatof revenue volatility, the number of
available observations for any subsequent spe@ficession is lower than those displayed in
Tables 1 and 2.

5. Results

We first estimate Equations (2) to (5) in orderdet the different measures for the
dependent variable in Equation (1). As mentione& regress these equations for the
subsamples of farms applying HC and FV. Given tite@rrelation pattern of our sample, we
perform panel data estimations. The commonly usedshhan test did not reject the null
hypothesis of no correlation between individualeef6 and the explanatory variables for
Equations (2) and (5) in both subsamples of farp@ying HC and FV. As the individual
effects are uncorrelated with the regressors irestiilmations, the random effects estimator is
consistent and efficient, for these equations. l@ndontrary, the Hausman test rejects the null
hypothesis of no correlation between individualeef§ and the explanatory variables in
Equations (3) and (4), where the individual effeants correlated with the regressors. Random
effects estimator is inconsistent, while fixed efgeestimator is consistent and efficient in these
equations in both subsamples of farms applying HE V. Therefore, we perform panel data
estimations with random effects for Equations (&) &) and with fixed effects estimations for
Equations (3) and (4).

We then calculat®! for any of these Equations (2) to (5). As we dthwhe independent
variables, we also winsorizel at the # and 99 percentiles of its respective distribution.
Moreover, as is common in time-series researchruveateP| values at 100 percent in order to
reduce the effects of outliers (Carnes et al., 2008mparisons of the truncatéd values for
the subsamples of farms using HC and FV (displayebable 4) provide inconclusive results.
While CFO prediction accuracy is significantly lawr FV when we calculaté’l from
Equations (3) and (4), it is higher for calculasdinom Equations (2) and (5). More accurate
results require multivariate analysis.

(Insert Table 4 approximately here)
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Next we estimate Equation (1) for the different elggent variables used in this study and
calculated through Equations (2) to (5). In allesathe Hausman test indicates that the random
effects estimator is consistent and efficient. Givkat the Cook-Weisberg's test reveals the
existence of heteroscedasticity, we perform rolasaince estimates. All robust random effects
estimations shown in Table 5 present significamdypess-of-fit. R-squared overall ranges from
0.13 to 0.27. Despite results are different aceqydo the several dependent variables used in
the study, there are some similarities. Most contemiables are not significant at p<0.1. The
share of biological assets in total ass&KOTA) present the expected sign in all columns,
significant at p<0.05, p<0.01 and p<0.1 for colun®)sC and D respectively, thus providing
support for our expectation on the unpredictableineaof biological assets. The negative sign
for logTA (significant at p<0.01 in columns A and D, andp&D.05 in column C) provides
support for the argument of greater prediction emxyiassociated with size. The significant (at
p<0.05 in column B and at p<0.1 in columns C andpbjitive signs ofCRISS provides
support for the expectation of uncertainty underfthancial crisis. The geographical area does
not influence prediction accuracy, in most cases,the negative coefficient of the dummy
variable AMERICA in column B indicates that the predictive abilitfyaccounting data in US
and Canada is higher than in the developing camtidHowever, this result is not robust to
alternative calculations of the dependent variabth Equations 2, 4 and RIVESTOCK is the
only type of farming with significant influence one dependent variable. Its significant
positive sign (at p<0.5 and p<0.01 for columns Al @& respectively) is in accordance with

expectations on the lower predictability with respge the manufacturing activity.
(Insert Table 5 approximately here)

As for our variables of interest, FV by itself doest influence CFO prediction (neither for
biological assets, nor for financial instrumentbyt FVB has a significant effect on the
unpredictable nature of biological assets: the feweft of FVB-BIOTA is negative and
significant in all cases (at p<0.01 in columns Bl &) at p<0.05 in column D and at p<0.1 in
column A). It is interesting to point out that thignificant positive sign oBIOTA (with the
exception of column A, which is non-significant gt0.1) reveals that it influences lower
prediction accuracy, when biological assets areiedilat HC. In this vein, future cash flows
predictability diminishes as the ratio of biolodieasets to total assets increases. This evidence
is consistent with the difficulties in predictingtéire cash flows when biological assets are an
important proportion of a firm's assets. But thigoectation is only supported when biological
assets are measured at HC. When they are meaduFad the ability of accounting data to

predict future cash flows increases as the prapontif biological assets increases, as can be
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ascertained by the overall negative sign of bo#ffawents BIOTA+FVB-BIOTA). Hence, the
association betweeBl OTA andPlI is positive and negative for HC and FV respecyivéhese
findings suggest that HC is unable to assess thmnomaic value of the biological
transformations of these biological assets. Thdaiatl costs of past purchased inputs, and the
discretionary allocations and complexities relateccost calculation of biological assets are
potential sources of irrelevance. Moreover, HC atibn does not accurately and currently
reflect the common random climate and market camditwhich often affect biological assets.
The potential misleading information provided bystlvaluation method obscures the true
performance of agricultural firms, thus providing iarelevant basis for assessing the potential
of these assets to generate future cash flowshigier the proportion of biological assets in
total assets the greater the importance of theddatmd and irrelevant information, and
consequently the lower the prediction accuracyth@ncontrary, FV reports economic values of
biological transformations, as well as climate amatket influences on the current condition of
the biological assets, thus providing a more apaitg assessment of the future income caused
by continuing to hold these assets. Our resultgjestgthat accounting figures of biological
assets not only improve their predictability whbeyt are measured at FV with respect to HC,
they also suggest that while their measurementGtidHa source of irrelevance, the figures
become relevant when they are measured at FVidrvélin, there is a change from irrelevance
to relevance, when the measurement of biologiceétasmoves from HC to FV. Hence, an
important implication of our study is that FV allsva true and fair assessment of potential
future income conveyed by firms’ biological assétherefore, the greater the proportion of
biological assets in total assets, the greatectiment of relevant information included in the
financial statements and the greater the prediciiccuracy of future cash flows. The most
important point with respect to the purpose of stuidy is that the predictability of accounting
data improves when biological assets are measurBW avith respect to HC, thus supporting
our hypothesis H2.

We do not find evidence of significant interactidmstweenFVB and revenue volatility,
corporate size or the crisis period. All coeffidef these interaction terms are insignificant
with the exception of the interaction with the edte CRIS Sin panel B.

It should be noted that we find a greater relevanteFV versus HC despite the
preponderance of observations at HC (FV) prior darifg) the financial crisis, when the
prediction accuracy of FV is substantially reducactording to Bratten et al (2012) and Liang
& Riedl (2014). This fact provides an interestingbustness check for our results, as the
superiority of FV over HC is observed even undewoatext which is less favourable for FV
than for HC.
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Given the wide span of years included in our samphat many firms have been
increasingly adopting FV over latter years, and thast firm-year observations valuing at FV
in our sample are in the latter years, our resudtdd be biased by a likely improved relevance
of accounting, regardless of FV. We rerun estinmsticestricting our sample to observations
from 2003 (the implementation year of IAS 41) uptiluB013. Results (not displayed for
simplicity) are similar to those of Table BVB-BIOTA is significantly negative at p<0.05 with
the dependent variablel calculated with Equations 2 to 4, and at p<0.lhviguation 5.
Results restricting the sample to observations f2@®1 (the immediate year after the issue of
IAS 41) up until 2013 are again similar feilVB-BIOTA, and similarly to those of the full
sample, the coefficient dfVB-CRISS is significantly negative at p<0.05 when the dejsem
variable is calculated with Equation 3. Therefarer results in Table 5 are robust to a likely
influence of additional factors improving the redeee of accounting information over the last
years.

Overall, we find empirical support for our hypotisesl2 on the greater relevance of FV
with respect to HC. More precisely, we find that R&s a beneficial effect on the unpredictable
nature of biological assets. It switches the sifjthe association between biological assets
intensity and the ability of accounting data todace future cash flows. While biological assets
intensity negatively influences prediction accuragyen they are measured at HC, its influence
is positive when they are measured at FV. We ddindtsignificant robust effects of FV in the
influences of revenue variability, size and theergdinancial crisis on the prediction of future
cash flows. Our results are robust to different sneas of prediction accuracy and to a likely

improvement in the relevance of accounting regasditd FV.

6. Additional analysis: Bearer Plants

In the last few years, the IASB received feedbaoknfstakeholders expressing concerns
about the relevance and usefulness of informatromigled to users regarding certain biological
assets valued at FV. Especially mature bearer dicdd assets, which no longer undergo
significant biological transformation and are usetkly to grow produce, were perceived to be
more akin to property, plant and equipment, and thygeration similar to that of manufacturing.
As a result the IASB issued an exposure draft odute 2013 proposing amendments to IAS
41 to include bearer plants within the scope of 1B In June 2014, the IASB published
amendments that change the financial reportindp&arer plants, such as grape vines, rubber
trees and oil palms. The IASB (2014) decided thetrér plants should be accounted in the
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same way as property, plant and equipment in IASah€él therefore HC must be applied when
initially valuing bearer plants. The amendmentslude them within the scope of IAS 16,
instead of IAS 41, while produce growing on beagn@nts will remain in accordance with the
requirements in IAS 41. However, one of the sixtB&8B members abstained and two voted
against the publication of the exposure draft, beedhey believe that these amendments lower
the quality of the information available in thedircial statements (IASB, 2013).

In this vein, trying to cast light on the debatetloé specific suitability of FV versus HC
valuation for bearer plants, we perform additicenadlysis testing the influence of FV for bearer
plants. Given that we do not have precise inforomatn the amount and importance of bearer
plants within the biological assets in our sample, rerun Equation (1) for the subsample of
crop and forest farms that in their notes to firanstatements identify biological assets only in
their fixed assets, and not in their inventorigdée thus assume that the biological assets
included in this subsample are predominantly beatants. Table 6 shows the results of
estimations for this subsample of farms. The Hawusteat indicates that the random effects
estimator is consistent and efficient, and the Cao#t Weisberg's test reveals the existence of
heteroscedasticity, thus we perform robust randdfacts estimations. As for our main
explanatory variablef-VB is not significant at p<0.1, but the varialfigB-BIOTA reveals an
interaction effect of FV orPl, but the coefficients of this latter variable aignificant (at
p<0.05) only in columns B and C. These results ssgthat HC valuation for bearer plants does
not influence prediction inaccuracy, but in two aftfour measures dPl FV increases the
ability of accounting data to predict future castws as the proportion of biological assets
increases. Hence, the main finding of this papesdwt robustly hold for forest and crop firms
whose biological assets are only fixed assets.d hesults also suggest that the shift from FV to
HC in measuring bearer plants, included in the atmemt of IAS 41, is not likely to improve

the ability of accounting data to predict futuraltélows.

(insert Table 6 approximately here)

Given that there are doubts on the appropriatesfetbés subsample for analysing the effect
of measuring bearer plants at FV on prediction sy we perform additional analysis with
the subsample of forest firms, where the biologasalets can be more undoubtedly identified as
bearer plants, but the low number of observati@¥st¢ 105 firm-year observations from 10
different firms) does not provide significant goeds-of-fit for the estimations of Equation (1)

with none of the four different measuresPbf
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7. Conclusions

Most of the current discussion on FV versus HC antiag focuses on the relevance and
reliability of reported values for financial insinents. There is no general consensus on the
conceptual merits of both valuation methods. Prepts of FV argue that the relevance of
financial reporting would increase under FV, whilpponents contend that the reliability of
financial reporting would decrease. Academics atmbanting standard setters also point out
that there are neither clear benefits nor empirsadience on whether relevance, volatility or
earnings management are improved or worsened whplyirg FV or HC valuation. The
agricultural sector, as well as the biological &sseave deserved less attention with respect to
the discussion and empirical research on the subjdcreover, the relevance of financial
information in terms of its predictive power hagbescarcely studied.

In this study we perform an empirical analysisha# televance of FV for the prediction of
future CFO, employing an international sample afadtural firms with biological assets. We
find that, in itself FV valuation of biological ads does not influence the relevance of
accounting information, but changes the unpredietabture of biological assets into a positive
influence to predict future cash flows. The shdrbiological assets to total assets is positively
related with prediction inaccuracy when biologi@dsets are measured at HC, while the
relationship becomes negative when FV is the measemt criterion. These results are robust
to different measures of prediction inaccuracy,wadl as to a likely improvement in the
relevance of accounting information, regardles$¥df over time. Our results provide limited
evidence on the positive effect of measuring bealats at FV on the prediction of future cash
flows, and they provide no empirical support foe gimendment of IAS 41 on 2014 requiring
the shift from FV to HC measurement for bearer {glan

Our findings are of potential interest to regulajdoecause we assess the effects of the
implementation of IAS 41, as well as its amendnveaith respect to bearer plants. They are also
interesting to analysts, as we provide empiricadlevce of the influence of FV for biological
assets on the prediction of future cash flows.

We believe that our results should be interpretéd waution since they are based on the
specific characteristics of our sample. As mentibreir results are not conclusive with respect
to bearer plants either. Our results could alsbibeed because we convert all currencies into
US $ and 2013 values. More research is neededignstue, with bigger and homogeneous
samples, as well as with more detailed analysi$ wétspect to the valuation of specific

biological assets.
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Altogether, as it was said by Laux and Leuz (2@0®833) “the fair-value debate is far from

over and much remains to be done”.
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TABLE1

Sample characteristics.

Total HC FV
Panel A: Number of firmsand observations
Total number of firms 84 51 48
Firm-year observations 794 414 380
Panel B: Firm-year observations by countries
European Union: 227 101 126
Belgium 23 8 15
Denmark 3 1 2
France 9 0 9
Germany 22 0 22
Ireland 13 13 0
Italy 8 2 6
Luxemburg 16 0 16
Netherlands 14 0 16
Norway 13 13 0
Spain 94 62 32
United Kingdom 10 2 8
East Asia Developed: 253 50 203
Australia 234 38 196
Japan 12 12 0
Singapore 7 0 7
North America: 165 165 0
Canada 153 153 0
USA 12 12 0
Developing Countries: 149 98 51
Brazil 14 14 0
India 13 13 0
Indonesia 16 16 0
Malaysia 94 52 42
Mauritius 12 3 9
Panel C: Firm-year observations by type of farming
CROP 389 221 168
FISHING 55 16 39
FOREST 115 42 73
LIVESTOCK 32 23 9
MIXED 78 41 37
MANUFACTURE 125 71 54
Panel D: Firm-year observations by year
1992 1 1 0
1993 1 1 0
1994 2 2 0
1995 2 2 0
1996 6 5 1
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1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

13
14
16
20
31
35
41
70
68
74
71
73
68
62
57
51
18

12
12
14
16
21
24
30
40
31
31
27
30
29
28
27
24
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TABLE 2
Sample: descriptive statistics.

Historical Cost Fair Value
Number of Number of Mann-
observations Mean Median observations Mean Median Whitney  t-test

INC (000 $) 414 56,944 12,872 380 102,130 21,392 ok ok
TA (000 $) 414 921,981 294,390 380 1,407,583 570,78¢ e ks
REV (000 $) 411 851,456 181,615 380 1,318,684 318,95¢ ok ke
ROA 367 0.0551 0.0557 346 0.0492 0.0552

BIOTA 411 0.1830 0.1514 378 0.1865 0.1139

CFO (000 $) 414 59,180 14,341 380 76,875 19,655 **
CFOJ/TA 367 0.0638 0.0705 346 0.0249 0.0451 kk ok
CVINC 43 1.5668 0.5920 48 -0.1996 0.4325

CVTA 43 0.3409 0.3813 48 0.3453 0.2973

CREV 43 0.3964 0.3182 48 0.3753 0.3470

Significant differences at: * p<0.1, ** p<0.05 atft p<0.01
INC is pre-tax incomgTA is total assetsREV is revenueROA is return on assetB]OTA is the ratio of biological assets to total assEE) is cash flows from operation€VINC is the
coefficient of variation of pre-tax incom€V/TA is the coefficient of variation of total assetsl &@REV is the coefficient of variation of revenues.
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TABLE 3

Pearson correlations between independent varigbeguation 1.

FvB FVF BIOTA CREV logTA CRISIS EU EAST AMERICA CROP LIVESTOCK FOREST FISHING MIXED
FvB 1.000
FVF 0.3097 *** 1.0000
BIOTA 0.0498 0.0889** 1.0000
CREV 0.0022 0.085¢** 0.0284 1.0000**
logTA 0.1572**  -0.08622** 0.164¢** - 0.080° 1.0000
CRISS 0.2513*** 0.2908*** 0.069¢** 0.0170* 0.1331%* 1.000(
EU 0.0264 -0.1894**  9.193:**  -0.233! 0.1626**  -0.034¢ 1.000(
EAST 0.4389 *** 0.1337**  -0.1718** 0.020:**  -0.0772** 0.041( -0.438¢ 1.0000)
AMERICA -0.4768**  0.263*+* 0.193(***  -0.092'***  -0.3535**  -0.096:***  -0.352¢** - 0.264¢** 1.000(
CROPS -0.038.. 0.1967**  0.172¢*** 0.268¢*** 0.0862** 0.079¢* -0.266%** - 0.1947%* 0.2457%** 1.0000
LIVESTOCK -0.0710* 0.0487 -0.0403 0-128(***  -0.0749** 0.043¢ 0.041: 0.129¢%** - 0.105:***  -0.1907 *** 1.0000
FOREST 0.1143**  -0.103¢*** 0.1052%* - 0.1647** 0.0622* -0.038¢ 0.120¢* - 0.0908*** - 0.109:**  -0.3935**  -0.0833*  1.000C
FISHING 0.7460** 0.0910** 0.0451 0.211¢*  -0.1360*** 0.013¢ 0.116:%* 0.136(*** - 0.155¢**  -0.2822**  -0.0597*  -0.1235** 1.0000)
MIXED 0.0052 0.1072*** 0.0161 0.1570** -0.1692 *** 0.018: -0.217:%** 0.142¢%** 0.223**  -0.3067**  -0.0649*  -0.1340** -0.096:.*** 1.0000

Significance levels: * p<0.1, ** p<0.05 and *** p<@L.
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TABLE 4

Comparison for CFO prediction inaccuracy betweenaulptes of firm-year observations valuing at FV &l

Number of
observations M ean
HC FV HC FV
Equation 2 324 310 0.8067 0.6980*** 1
Equation 3 324 310 0.5767 0.7863 ¥
Equation 4 321 307 0.5687 0.6797 ¥
Equation 5 357 344 0.7053 0.6568 2**

Significant differences at: * p<0.1, ** p<0.05 atfd p<0.01.

1. Significant differences with p<0.01 with t ancih-Whitney tests.
2. Significant at p<0.05 with t-test (there arevimations for normality and variance homogeneéyy at p < 0.1
with Mann-Whitney test.
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Tableb

Random effects robust estimations for cash flow iptieh inaccuracy (standard errors in parentheses).

VARIABLES (A) (B) (©) (D)
Eq.2 Eq.3 Eq. 4 Eq.5
Intercept 2.1968*** 0.9702*** 1.126¢*** 2.0707***
(0.3590) (0.3112) (0.3141) (0.3941)
FVB -0021z 0.309¢ -0.233¢ 0.239¢
(0.4628) (0.5775) (0.5138) (0.4915)
FVF -0.025( -0.016( -0.002¢ -0.056:
(0.04384) (0.0484) (0.0638) (0.0479)
BIOTA 0.2661 0.321¢6** 0.4072%* 0.264:*
(0.1799) (0.1441) (0.1450) (0.1437)
CREV 0.023¢ -0.013¢ 0.015¢ 0.248¢
(0.1373) (0.1491) (0.1598) (0.1563)
logTA -0167(*** -0.0431 -0.081(** -0.1798***
(0.0358) (0.0312) (0.0334) (0.0393)
CRISIS -0.043¢ 0.090¢** 0.0657* 0.049¢*
(0.0386) (0.0360) (0.0362) (0.0294)
FVB-BIOTA -0.382¢* -0.6517*** -0 .4457*** -0 .369¢**
(0.1974) (0.2053) (0.1702) (0.1626)
FVB-CREV Q079¢ -0.059: 0.186: -0.067(
(0.1566) (0.2410) (0.2024) (0.1707)
FVB-logTA -0004¢ 0.006¢ 0.0322 -0.012¢
(0.0500) (0.0606) (0.0541) (0.0566)
FVB-CRISS 0078¢ -0.135¢*** 0.017:< -0.026¢
(0.0571) (0.0494) (0.0477) (0.0400)
EU 0.0081 0.000: 0.086¢ 0.024¢
(0.0771) (0.0831) (0.0845) (0.0859)
EAST 0.063¢ 0.020¢ 0.125¢ 0.049(
(0.0828) (0.0822) (0.0846) (0.0797)
AMERICA 0.024: -0.179¢x** -0 .049¢ 0.069:
(0.0838) (0.0627) (0.0872) (0.0886)
CROP -0.063: -0.029¢ 0.019¢ -0.0637
(0.0635) (0.0767) (0.0739) (0.0840)
LIVESTOCK 0.1854** 0.070: 0.0671: 0.265¢***
(0.0753) (0.1020) (0.1168) (0.0935)
FOREST -0.060¢ -0.104: 0.0231 -0.0011
(0.0871) (0.0764) (0.0767) (0.0937)
FISHING -0.027¢ -0.046¢ -0.0572 -0.064:
(0.0731) (0.1006) (0.1143) (0.1113)
MIXED 0.076¢ -0.032¢ -0.067¢ 0.044:
(0.0582) (0.0763) (0.0845) (0.0793)
Fitness of the model
R2 0.2716 0.1937 0.1347 0.2738
2 194.83 %+ 146.64 %+ 57.46%+ 154.94 %+
Number of firms 78 78 78 30
N of observations 629 629 €24 694

Significance levels: * p<0.1, ** p<0.05 y *** p<010
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FVB is a dummy variable indicating FV for biologicasetsFVF is a dummy variable indicating FV for financial
instrumentsBIOTA is the ratio of biological assets to total ass€REV is the coefficient of variation of revenues,
TA is total assets, CRISIS is a dummy variable indigathat a given observation is in a period of ecoico
downturn (2007-2013)EU, EAST and AMERICA are dummy variables indicating geographical araag,CROP,
LIVESTOCK, FOREST, FISHING andMIXED are dummy variables indicating types of farming.

31



Table6
Random effects robust estimations for cash flow iptieh inaccuracy with the subsample of forest amdp
companies with biological assets only in fixed &s¢standard errors in parentheses).

VARIABLES Expected (A) (B) © (D)
sign Eq. 2 Eqg. 3 Eq. 4 Eq.5
Intercept 2.113¢x* 0.8831 0.683¢ 1.150¢
(0.8173) (0.5783) (0.6596) (0.7455)
FvB ? 0897« 1.291¢ 1.197¢ 1.296:
(0.8809) (0.7905) (0.7780) (1.0000)
FVF ? -00831°* -0.066( 0.0901* -0.0920
(0.0441) (0.0684) (0.0511) (0.0669)
BIOTA + -0.025( 0.199i 0.168( -0.097:
(0.2320) (0.1824) (0.1606) (0.1717)
CREV + 0.411( 0.500¢ 0.086¢ 0.579¢
(0.3167) (0.3065) (0.2249) (0.3551)
logTA ? -Q1777* -0.071¢ -0.042¢ -0.100¢
(0.0918) (0.0644) (0.0730) (0.0717)
CRISIS + -0.142: 0.076: 0.096%* 0.0420
(0.0924) (0.0583) (0.0503) (0.0433)
FVB-BIOTA ? -0142¢ -0.496¢** -0.3991** -0.058
(0.2585) (0.2175) (0.1970) (0.2598)
FVB-CREV ? -0259¢ -0.063( 0.142: -0.398¢
(0.2990) (0.4011) (0.2256) (0.3827)
FVB-logTA ? -0085: -0.090¢ -0.118¢ -0.1087
(0.0948) (0.1006) (0.0866) (0.1215)
FVB-CRISIS ? 0174¢ -0.086¢ 0.013¢ -0.051¢
(0.1160) (0.0774) (0.0630) (0.0622)
EU - -0.058¢ -0.047¢ 0.0257% 0.031(
(0.0902) (0.0745) (0.0813) (0.1205)
EAST - 80.048: 0.087: 0.062: 0.099:
(0.1067) (0.0913) (0.0992) (0.1402)
AMERICA - 0.110: -0.010z 0.117¢ 0.472€*+*
(0.1590) (0.1431) (0.1803) (0.1528)

Fitness of the model

R 0.2899 0.2620 0.2339 0.2032
i 133.13%** 145.3L*** 215.43*+* 132.94 ***
Number of firms 30 20 30 33
Number of 244 244 244 273
observations

Significance levels: * p<0.1, ** p<0.05 y *** p<010

FVB is a dummy variable indicating FV for biologicasetsFVF is a dummy variable indicating FV for financial
instrumentsBIOTA is the ratio of biological assets to total ass€REV is the coefficient of variation of revenues,
TA is total assets, CRISIS is a dummy variable indigathat a given observation is in a period of ecoico
downturn (2007-2013), arfelJ, EAST andAMERICA are dummy variables indicating geographical areas.
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