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FOREWORD

Agribusiness accounts for almost a quarter of Brazilian Gross Domestic Product (GDP) and
produces goods and services totaling RS 1.5 trillion per annum, according to calculations
by the Center for Advanced Studies in Applied Economics (CEPEA), “Luiz of Queiroz” Higher
School of Agriculture (ESALQ), in partnership with the Brazilian Confederation of Agriculture
and Livestock (CNA).

Many Brazilian companies, especially those in the agribusiness industry, must account for
and measure their Biological Assets at fair value and require the support of valuation engi-

neering.

This context demonstrates the importance of the topic addressed in this booklet of IBAPE/SP,
named “Valuation of biological assets at fair value for purposes of compliance with account-
ing standards,” which aims to facilitate the understanding, interpretation and compliance
with accounting standards by professionals, specifically with “CPC 29 - Biological Assets and
Agricultural Produce” and “CPC 46 - Fair Value Measurement,” as well as to demonstrate the

application of valuation techniques to measure the fair value of biological assets.

Aiming to achieve these goals, the publication tries to encourage the reader to explore the
universe of accounting sciences. Chapter “1. Introduction” presents a history of the relevant
accounting standards, the rationale for the need for the booklet and its objectives. Chapter
“2.Principles” presents the accounting principles applicable to biological assets and guides
professionals on their implications in fair value valuations. Chapter “3. Definitions, Acronyms
and Abbreviations” follows the general line of this publication and emphasizes interpreta-

tions of accounting standards.

Valuation techniques in cost,income and market approaches are presented and interpreted
in chapter “4. Methodologies,” which also provides guidance on the best approach to each

case. Chapter“5. Measurement” schematically illustrates such approaches.

Finally, the work presents five appendices with practical examples of fair value calculations
of different biological assets: Sugarcane (Appendix A), Planted Forests (Appendix B), Grains
(Appendix C), Orange (Appendix D), and Livestock - Cattle, Poultry and Swine (Appendix E).



We would like to conclude by congratulating the Working Group, which was able to combine
qualities that are sometimes opposing in this booklet: simplicity, practicality and depth.This
publication has made an important contribution to bring the work closer to the needs of

organizations and stakeholders in their financial statements.

Eng. Antonio Carlos Dolacio

President

Eng. Luiz Henrique Cappellano

Technical Director
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VALUATION OF BIOLOGICAL ASSETS AT FAIR VALUE

1. INTRODUCTION

1.1

TIMELINE - ACCOUNTING STANDARDS

Attention: The definitions and technical terms are explained in section 3.

a)

2001: The International Accounting Standards Board published the first standard in-
tended for the agricultural sector:1AS 41 - Agriculture.

2009:The Accounting Pronouncements Committee (CPC) published the Brazilian stan-
dard correlated to IAS 41: CPC 29 - Biological Assets and Agricultural Produce.

2014:: 1AS published Agriculture: Bearer Plants (Amendments to IAS 16 and IAS 41),

amendment that introduced the concept of bearer plant.

2015: Review 8 was then published, amending CPC 29 and introducing the concept of

bearer plant.

Pursuant to Law No. 11,638, dated December 28,2007, and Law No. 11,9417, dated May
27,2009? Brazilian financial statements correlate with International Financial Reporting
Standards (IFRS). In 2009, the Accounting Pronouncement Committee published the
CPC 29 - Biological Assets and Agricultural Produce® with the purpose of defining the
accounting treatment and the respective disclosures regarding biological assets and

agricultural products.The corresponding international standard is IAS 41 — Agriculture.
Pursuant to CPC 29, biological asset is a live animal and/or plant.

According to CPC 29, the biological asset or agricultural produce shall be measured at
fair value less costs to sell. For fair value purposes, CPC 46 - Fair Value Measurement*
shall be referred, which provides that the fair value is the price received upon the sale
of an asset or which would be paid by transfer of a liability of a non-forced transaction

between market participants at the measurement date.

' BRASIL, 2007.

2 BRASIL, 2009.

3 CPC 29,2009 http://www.cpc.org.br/CPC/Documentos-Emitidos/Pronunciamentos/
Pronunciamento?ld=60 Check if this replacement is correct

4 CPChttp://www.cpc.org.br/CPC/Documentos-Emitidos/Pronunciamentos/Pronunciamento?ld=78

13
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h) The following are not biological assets: assets that are not intended to generate future

k)

income for the company, for example: bearer plants, fungi and racehorses.

In June 2014, the IFRS published an amendment that affects the accounting treatment
of biological assets: Agriculture: Bearer Plants (Amendments to |AS 16 and IAS 41). Ac-
cording to the International Accounting Standards Board (IASB), the body responsible
for developing the aforementioned international accounting guidance, the dissocia-
tion between the concepts of biological asset and bearer plant solves some of the
questions that have been asked about mature plants that produced fruits (until that

moment valued at fair value).

According to CPC 29, the bearer plant is a living plant that: (a) is used in the production
or supply of agricultural produce; (b) is expected to bear produce for more than one
period; and (c) has a remote likelihood of being sold as agricultural produce, except for

incidental scrap sales.

Since the plant is already at its peak of development, not undergoing significant
changes, such a determination of fair value was unnecessary.The bearer plant is within

the scope of CPC 27 - Property, Plant and Equipment®.

This amendment reached Brazil in 2015, through Review 8 of the accounting pro-
nouncements.Thus, the accounting periods beginning after January 1,2016 must com-

ply with the changes in the standard.

In summary, Chart 1 indicates the main Accounting Pronouncements (CPCs) involved in the

valuation of biological assets and bearer plants.

Chart 1 - Main CPCs on biological assets

FAIR VALUE BIOLOGICAL ASSETS BEARER PLANT
CPC 46 CPC29 CPC27
Fair Value Measurement B|olpglcal Assets and Property, Plant and
Agricultural Produce Equipment

5
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1.2

a)

d)

VALUATION OF BIOLOGICAL ASSETS AT FAIR VALUE

NEED FOR THE BOOKLET

Compliance with the standard; that is, to comply with the technical pronouncements of

the Federal Accounting Council.

Provide guidance on the techniques to be used to calculate the fair value of biologi-

cal assets.

Several Brazilian companies have biological assets, according to CPC 29, item 10, an

entity shall recognize a biological asset or agricultural produce when, and only when:
1) The entity controls the asset as a result of past events;

2) lItis probable that future economic benefits associated with the asset will flow to

the entity; and
3) The fair value or cost of the asset can be measured reliably.

Therefore, any company that owns biological assets, whether in the agricultural sec-
tor or not, shall account for and measure this biological asset at fair value whenever it

meets the requirements described above.

There is no consensus in the market regarding the correct techniques for measuring

fair value for biological assets.

Pursuant to CPC 29 - Biological assets:“A biological asset shall be measured at its fair

value less costs to sell.”

According to CPC 46, fair value is a market-based measurement and not a specific mea-
surement of the entity. For some assets and liabilities, there may be observable market
information or market transactions available, while such data is not available for others.
However, the objective of measuring fair value in both cases is the same - estimating
the price at which a non-forced transaction to sell the asset or to transfer the liabil-
ity would occur between market participants at the measurement date under current
market conditions (i.e., an exit price at the measurement date from the point of view of
the market participant holding the asset or liability). We will detail the approaches and

concepts in chapters 4 and 5.

The market understands the need for details on methodologies for valuing biological

assets to determine their fair value.

15
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The agricultural produce explained in ABNT NBR 14.653-3 does not meet the concept
of biological asset and bearer plant. They are used in the valuation of real estate and

must not be used for accounting purposes of CPC 29.

Review 8 of CPC 29 changed the scope of the fair value calculation of biological assets,

since the concept of bearer plant was introduced, as defined in Section 3.

The CPC 29/IAS 41 pronouncement introduced major innovations in the treatment of

biological assets, aiming to present:

OBJECTIVE AND SCOPE

Help the industry by promoting a greater standardization of the methodologies used

to calculate biological assets;

Assist in discussions between clients and auditors;
Facilitate compliance with CPC 29;

Interpretation of standards (CPC 29 and CPC 46);

Adoption of Valuation techniques for fair value measurement of biological assets.

The following is not within the scope of this booklet: (i) measurement of bearer plants, (ii) re-

productive improvements (ABNT) and (iii) Purchase Price Allocation (PPA).

16
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2. PRINCIPLES

VALUATION OF BIOLOGICAL ASSETS AT FAIR VALUE

The general principles for valuing biological assets are discussed below according to the Ac-

counting Pronouncements Committee (CPC).

2.1

GENERAL POINTS

Chart 2 lists the main points of the standards related to biological assets (CPC 29) and their

measurement (CPC 46).

Chart 2 - Main points of the standards related to biological assets (CPC 29) and their measure-
ment (CPC 46).

CPC

ITEM PAGE TRANSCRIPTION

GUIDANCE ON FAIR VALUE
MEASUREMENT TECHNIQUES

29 |3 2 “This Pronouncement is After harvesting, CPC 16 — Inventories
applied to agricultural shall be applied; i.e. if the grain/fiber
produce, which is the has already been harvested on the
harvested produce of the base date, it is not within the scope of
entity’s biological assets, at the | CPC 29.
point of harvest. Thereafter, At the point of harvest, the fair value
CPC16 - Inventories can be measured using the market
or af‘?ther applicable methodology (Market Approach). At
Technical Pronouncement this point, that is, at the point of harvest,
is applied. Accordingly, this there is no justification for the asset not
Pronouncement does not being valued, since there is an active
dea'l with the processing of market. Before that, due to the lack of
agricultural produce after an active market, it is common to use
harvest. the Income Approach methodology.

29 |5 4 “A biological asset is a living The biological asset is only what is

animal or plant.”

alive on the base date of the valuation;
that s, still planted in the field.

17
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CPC ITEM PAGE TRANSCRIPTION GUIDANCE
29 |45 11 “Biological assets may be Corn, soybeans and cotton are
classified either as mature classified as consumable biological
biological assets orimmature |assets that can be mature (grains/fiber
biological assets. Mature at the point of harvest on the base
biological assets are those date) orimmature (grains/fiber under

that have attained harvestable | development on the base date).
specifications (for consumable Example of possible valuation

biologigal assets) orareable | tachniques during the biological asset
to sustain regular harvests (for | jife cycle:

bearer biological assets).” . .
9 ) (a) Biological asset = soybean plant

Immature = Before R5. Its fair value
may be similar to its cost.

Mature/Point of harvest = As of
the phenological stage R5 (grain
filling). Its fair value is measurable
and a discounted cash flow can be
projected.

(b) Biological asset = eucalyptus
(cycle of 6/7 years)

Immature = Up to 2/3 years. Its fair
value may be similar to its cost.

Under development = between 2/3
years and 6/7 years. Its fair value is
measurable and a discounted cash
flow can be projected.

Mature/Point of harvest = As of
the age of harvest (6/7 years) Its fair
value is measurable and the market
approach can be used.

18
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CPC ITEM PAGE TRANSCRIPTION GUIDANCE

29 |8 5 “Fair value is the price that This item refers to CPC 46 - Fair
would be received to sell Value, since it is applicable to the fair
an asset or paid to transfer values of biological assets. Pursuant
a liability in an orderly to CPC 29, fair value is “the price that
transaction between would be received to sell an asset
market participants at the or paid to transfer a liability in an
measurement date. (See CPC | orderly transaction between market
46 Technical Pronouncement - | participants at the measurement
Fair Value Measurement).” date.”

46 (62 12 “The purpose of using a CPC 46, in line with asset valuation

valuation technique is to
estimate the price at which

an orderly transaction for
selling the asset or transferring
the liability would be made
between market participants
on current market conditions
at the measurement date.
Three widely used valuation
techniques are (i) market
approach, (i) cost approach
and (iii) income approach.

The main aspects of these
approaches are summarized

in items B5 to B11.The entity
shall use valuation techniques
consistent with one or more of
these approaches to measure
fair value.”

standards, outlines the approaches
that can be adopted to measure
fair value, such as: market approach,
cost approach or income approach.
Such approaches will be detailed in
Chapters 4 and 5 of this booklet.

19
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CPC
46

ITEM PAGE TRANSCRIPTION

65

13

“Valuation techniques used
to measure fair value shall

be applied consistently.
However,a changeina
valuation technique or its
application (e.g.a change in
its weighting when multiple
valuation techniques are used
or a change in an adjustment
applied to a valuation
technique) is appropriate

if the change results in a
measurement that is equally
or more representative of fair
value in the circumstances.
That might be the case if, for
example, any of the following
events take place:”

(@) new markets develop;

(b) new information becomes
available;

(c) information previously
used is no longer available;

(d) valuation techniques
improve; or

(e) market conditions change.

ibape se

GUIDANCE

CPC 46 indicates the valuation
techniques, but it is not the source/
bibliography for this matter.

We refer to the current and
established valuation standards and
methodologies. However, it is clear
from CPC that improvements in
valuation techniques may occur and
shall be considered in the fair value
calculation.

20
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CPC
46

VALUATION OF BIOLOGICAL ASSETS AT FAIR VALUE

ITEM PAGE TRANSCRIPTION

A

21/22

“Cost approach: A valuation
technique that reflects

the amount that would be
required currently to replace
the service capacity of an asset
(often referred to as current
replacement cost).”

“Income approach:Valuation
techniques that convert future
amounts (e.g.cash flows or
income and expenses) to a
single current (i.e. discounted)
amount.The fair value
measurement is determined
on the basis of the value
indicated by current market
expectations about those
future amounts.”

“Market approach: A
valuation technique that uses
prices and other relevant
information generated by
market transactions involving
identical or comparable (ie
similar) assets, liabilities or a
group of assets and liabilities,
such as a business.”

GUIDANCE

The approaches for measuring fair
value are valuation techniques.

Their application depends on the
characteristics of the asset assessed.
In the case of biological assets, the
cost approach is usually adopted

for young forests, under the age of 3
years.The market approach can be
adopted when the biological asset

is at the point of harvest on the base
date, since it is the only time it can be
sold.The income approach is based
on projections of the biological asset
existing on the base date until its
harvest and manages to capture

the different stages of the different
biological assets on different base
dates. It is important to highlight that
there is a difference between not
being able to assess an asset and this
asset is not subject to valuation since
its fair value is close to its cost. For
biological assets, the most commonly
used approach is the income
approach.

21
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CPC ITEM PAGE TRANSCRIPTION GUIDANCE
29 |22 7 “An entity does not include When valuating biological assets
any cash flows for financing based on the cash flow (Income
the assets, taxation, or re Approach), this reflects the conditions
establishing biological assets | of the biological asset existing on the
after harvest (for example, base date only until its harvest.
the cost of replanting trees
in a plantation forest after
harvest).”
29 (24 7/8 | “Cost may sometimes The biological assets valued by the

approximate fair value,
particularly when:

(a) Little biological
place since initial cost

for seedlings planted
immediately prior to
the end of a reporting

CPC 08 Review).

(b) The impact of the

=

production cycle).”

transformation has taken

incurrence (for example,

period or newly acquired
livestock); or (Amended by

biological transformation
on price is not expected to
be material (for example,
for the initial growth in a
30 year pine plantation

Cost Approach are generally long-
cycle crops in their early stages (e.g.
planted forests when young) or assets
with little biological transformation
where the cost is similar to the fair
value. For other biological assets, the
remaining approaches apply better.

22
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CPC

46

VALUATION OF BIOLOGICAL ASSETS AT FAIR VALUE

ITEM PAGE TRANSCRIPTION

“Those valuation techniques
include, for example, the
following:

B11

27

(a)

Present value techniques
(see paragraphs B12-B30);

(b) Option pricing models,

(o]

such as the Black-Scholes-
Merton formula or a
binomial model (ie a lattice
model), that incorporate
present value techniques
and reflect both the time
value and the intrinsic
value of an option; and

The multi-period excess
earnings method, which is
used to measure the fair
value of some intangible
assets.”

GUIDANCE

In the Income Approach, one of

the valuation techniques is the
Discounted Cash Flow (DCF) method,
and more specifically a Multi Period
Excess Earnings (MPEE). Used in the
valuation of intangible assets, as well
as for biological assets.

Considering the valuation of a
biological asset through MPEE to
estimate its fair value using the
expected future economic gains
attributable to this asset, it is
necessary to make some adjustments
in the cash flow if the asset whose
value is being estimated is considered
in its overall context (together with
other assets). Thus, to the extent that
assets that contributory asset charges
(CAQ), such as agricultural machinery
and equipment, are identified, the
values of the cash flows arising

from these assets shall be deducted,
since, as the name suggests, they are
contributory and do not constitute the
fair value of the asset itself.

Furthermore, as part of the value of
the asset, the Tax Amortization Benefit
(TAB) is an element of the fair value of
all assets that are deductible for tax
purposes. Added to the amount after
taxes, it is an amortization benefit
that reflects the additional value of an
asset as a result of its ability to deduct
the amortization of the asset over its
tax life. Thus, the amortization benefit
is essentially the present value of the
tax savings resulting from the asset
amortization.

23
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CPC

46

ITEM PAGE TRANSCRIPTION

B13

27

“Present value (i.e.an
application of the income
approach) is a tool used to

link future amounts (e.g. cash
flows or values) to a present
amount using a discount rate.”
“A fair value measurement

of an asset or a liability using

a present value technique
captures all the following
elements from the perspective
of market participants at the
measurement date:

(@) An estimate of future cash

flows for the asset or liability
being measured;

G5

Expectations about possible
variations in the amount
and timing of the cash flows
representing the uncertainty
inherent in the cash flows;

(c) The time value of money,
represented by the rate on
risk-free monetary assets
that have maturity dates or
durations that coincide with
the period covered by the
cash flows and pose neither
uncertainty in timing nor
risk of default to the holder
(i.e.a risk-free interest rate);

(d) The price for bearing the
uncertainty inherent in
the cash flows (i.e.a risk
premium);

Other factors that market
participants would take
into account in the
circumstances.”

©
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GUIDANCE

Since the biological assets develop
throughout the harvest and are not
always at the point of harvest on the
base date; that is, their harvest and
consequently their income is future,
and thus the most appropriate
methodology for their valuation

are the cash flows. Discounted cash
flows are future estimates brought
to present value considering the
inherent risk of the activity. This is an
extremely widespread and reliable
valuation methodology for fair value
measurement.

Source: CPC 29,2015; CPC 46,2018.
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2.2 RELIABILITY
According to CPC 29 (2015)

A biological asset shall be measured on initial recognition and at the end of each reporting
period at its fair value less costs to sell, except for the case described in paragraph 30 where
the fair value cannot be measured reliably.[..] There is a presumption that fair value can be

measured reliably for a biological asset.

However, that presumption can be rebutted only on initial recognition for a biological asset
for which quoted market prices are not available and for which alternative fair value mea-
surements are determined to be clearly unreliable. In such a case, that biological asset shall
be measured at its cost less any accumulated depreciation and any accumulated impairment
losses. Once the fair value of such a biological asset becomes reliably measurable, an entity
shall measure it at its fair value less costs to sell.Once a non current biological asset meets the
criteria to be classified as held for sale (or is included in a disposal group that is classified as
held for sale) in accordance with CPC 31 Technical Pronouncement — Non current Assets Held
for Sale and Discontinued Operations, it is presumed that fair value can be measured reliably.
(Amended by CPC 03 Review)

As an example of cases in which the fair value cannot be measured reliably and that the same

is close to cost, we have the following:

- Young forests: For eucalyptus planted forests up to 2 or 3 years or pine for up to 5 years,
forest inventory has often not yet been carried out.This occurs since the trees are not yet suf-
ficiently developed. Thus, for these areas, that still lack data on height and diameter collected
to estimate the Annual Average Increase. There is still uncertainty that these areas will gener-
ate any economic benefit:it is common that very young trees are attacked by leaf-cutting ants
that would prevent their correct development. These areas are commonly recorded at their

historical cost.

- Soybeans before R5: The soybean plant, before reaching the R5 phenological stage, does
not yet have grains. Thus, the productivity estimate is still uncertain to project a cash flow.
These areas can be recorded at their historical cost. It is worth highlighting that the cycle of
this crop is short and a company may need to assess its biological assets on different base
dates/quarterly. In this case, it may be impracticable to quantify the areas on each base date

before and after R5 and to evaluate the former at cost and the others by the income ap-

25
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proach.Thus, the adoption of the cash flow estimate for the total area on all base dates may
facilitate this task.

The main points regarding the reliability of the fair value measurement of biological assets are

listed below.
CPC ITEM PAGE TRANSCRIPTION GUIDANCE ON FAIR VALUE
MEASUREMENT TECHNIQUES

29 (6(c) |5 “Measurement of change.The | Biological assets develop between
change in quality (for example, | planting to the point of harvest, so
genetic merit, density, ripeness, | that their conditions are different
fat cover, protein content,and | on each base date.The monitoring
fiber strength) or quantity of such development over time is
(for example, progeny, weight, | a routine function of Agricultural
cubic meters, fiber length or companies and of the extremely
diameter, and number of buds) | skilled agronomists.
brought about by biological
transformation or harvest is
measured and monitored as a
routine management function.

29 (12 |6 “A biological asset shall The biological assets should be valued
be measured on initial at fair value (see CPC 46).
recognition and at the end
of each reporting period at
its fair value less costs to sell,
except for the case described
in paragraph 30 where the fair
value cannot be measured
reliably.”

26
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CPC

29

VALUATION OF BIOLOGICAL ASSETS AT FAIR VALUE

ITEM PAGE TRANSCRIPTION

30

9

“There is a presumption that
fair value can be measured
reliably for a biological asset
However, that presumption
can be rebutted only on initial
recognition for a biological
asset for which quoted market
prices are not available and
for which alternative fair

value measurements are
determined to be clearly
unreliable In such a case,

that biological asset shall be
measured at its cost less any
accumulated depreciation and
any accumulated impairment
losses.”

“Once the fair value of such

a biological asset becomes
reliably measurable, an entity
shall measure it at its fair value
less costs to sell. Once a non
current biological asset meets
the criteria to be classified as
held for sale (or is included

in a disposal group that is
classified as held for sale)

in accordance with CPC 31
Technical Pronouncement

- Non current Assets Held

for Sale and Discontinued
Operations, it is presumed that
fair value can be measured
reliably. (Amended by CPC 03
Review)”

GUIDANCE

Biological assets can be measured
reliably as they are held for sale and
there is available market data (prices,
costs, etc.).

This presumption is only refuted when
no market information is available
and other valuation techniques

are not proven to be reliable.The
existing valuation techniques and
methodologies are well established
and duly applicable to the calculation
of the fair value of biological assets,
since the assumptions of income and
costs available in market information
are addressed, so the measurement at
cost is not applicable in these cases.

27



VALUATION OF BIOLOGICAL ASSETS AT FAIR VALUE

CPC

29

ITEM PAGE TRANSCRIPTION

51

11/12

“The fair value less costs to
sell of a biological asset can
change due to both physical
changes and price changes
in the market. Separate
disclosure of physical and
price changes is useful in
appraising current period
performance and future
prospects, particularly when
there is a production cycle of
more than one year.In such
cases, an entity is encouraged
to disclose, by group or
otherwise, the amount of
change in fair value less costs
to sell included in profit or
loss due to physical changes
and due to price changes.This
information is generally less
useful when the production
cycle is less than one year
(for example, when raising
chickens or growing cereal
crops).”

ibape se

GUIDANCE

CPC 29 recognizes that the fair value
of biological assets can be influenced
by physical changes (e.g., a drought)
and also by market prices.This fact
does not prevent its measurement,
mainly for short cycle biological assets,
as is the case of annual crops.
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CPC ITEM PAGE TRANSCRIPTION GUIDANCE

29 |53 12 “Agricultural activity is Furthermore, CPC 29 recognizes that
often exposed to climatic, natural events (pests, incidence of
disease and other natural phytopathology, drought, fire) can
risks. If an event occurs affect biological assets.This fact does
that gives rise to a material not prevent its measurement and
item of income or expense, predictability through the risk in the
the nature and amount of discounted cash flow, and therefore is
that item are disclosed in the best approach to be used.
accordance with CPC 26
Technical Pronouncement
- Presentation of Financial
Statements. Examples of such
an event include an outbreak
of a virulent disease, a flood, a
severe drought or frost,and a
plague of insects.”

29 (15 6 “The fair value measurement | CPC 29 indicates that the
of a biological asset or measurement of biological assets
agricultural produce may can be made with the creation of
be facilitated by grouping groups, as long as there is coherence
biological assets or agricultural | and market price available for this
produce according to grouping. For example, regarding
significant attributes; for cattle measurement, it can be grouped
example, by age or quality. An | by category, such as bulls, calves, 12 to
entity selects the attributes 24-month heifers and fresh cows.
corresponding to the
attributes used in the market
as a basis for pricing.”

46 |B15 |28 “A fair value measurement CPC 46 indicates that the fair value
using present value techniques | measurement using cash flows is
is made under conditions of | an estimate and a fully applicable
uncertainty because the cash | methodology to the measurement
flows used are estimates rather | objective, thus making it a reliable
than known amounts.” tool.This is an extremely widespread

Valuation methodology.

Source: CPC 29,2015; CPC 46,2018.
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2.3 VALUE LEVELS
According to Appendix A to CPC 46:
Level 1 inputs

Prices quoted (not adjusted) in active markets for identical assets and liabilities to which the

entity may have access on the measurement date.

Example: price of soybean bag in Rio Verde, Goids on December 31, 2017, consulted on the

Agrolink website for Rio Verde, Goids, on December 31,2017.
Level 2 inputs

Inputs that are observable for assets or liabilities, whether directly or indirectly, except for quot-

ed prices, included in Level 1.

Example: price of soybean bag in Rio Verde, Goids, on December 31, 2017, consulted on the

Agrolink website for Goids on December 31,2017.
Level 3 inputs
Non-observable data for the asset or liability.

Example: synthetic soybean price estimate, calculated based on soybean oil price, discounting

the corresponding costs, unit conversions and extraction efficiency.

24 PRINCIPAL AND ADVANTAGEOUS MARKETS
According to items 15 to 21 of CPC 46:

In the absence of a principal market for an asset, the most advantageous market for its mea-
surement shall be used. It is understood that in the sale of the asset the company would carry
out the transaction in the market for this asset or, if non-existent, in the most advantageous
market; that is, with greater profitability. However, when there is a principal market for the as-
set, the fair value measurement shall represent the price in this market even if there is a differ-

ent and potentially more advantageous market.
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3. DEFINITIONS, ACRONYMS AND ABBREVIATIONS

3.1 KEY TERMS
CPC: Accounting Pronouncements Committee.
Produtos do CPC: Technical Pronouncements, guidance and interpretations.

CPC 29: Biological Assets and Agricultural Produce: Technical pronouncement related to
the accounting treatment and the respective disclosures regarding biological assets and agri-
cultural produce.CPC 29, 2015.

CPC 46: Fair Value Measurement: Technical Pronouncement that aims to (a) define fair value;
(b) establish in a single Pronouncement a structure for the measurement of fair value; and (c)

establish disclosures on fair value measurements. CPC 46,2012.

CPC 27: Property, Plant and Equipment: Technical Pronouncement that establishes the
accounting treatment for property, plant and equipment, so that users of the financial state-
ments may understand the information on an entity’s investments in PP&E, as well as in their
changes. The key aspects to be considered in the recording of fixed assets are asset recogni-
tion, calculating their book values and the sums of depreciation and losses due to devaluation
in connection with these.CPC 27,20009.

IFRS: International Financial Reporting Standards
IASB: International Accounting Standards Board.
IAS: International Accounting Standards

IAS 41: Agriculture: international technical pronouncement that defines the accounting for

agricultural activity/biological assets. Translated through IAS 41.

IFRS 13: Fair Value Measurement: international technical pronouncement that defines fair

value measurement.Translated through IFRS 13.
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Fair value: Pursuant to CPC 46, is the price that would be received to sell an asset or paid to
transfer a liability in an orderly transaction between market participants on the measurement
date. Furthermore, it defines that fair value is a market-based measurement and not a specific

measurement of the entity. CPC 46,2012.

Cost approach: according to CPC 46, is a valuation technique that reflects the amount that
would be required currently to replace the service capacity of an asset (often referred to as

current replacement cost). CPC 46,2012.

Income approach: according to CPC 46, are valuation techniques that convert future amounts
(e.g. cash flows or income and expenses) to a single current (i.e. discounted) amount. The fair
value measurement is determined on the basis of the value indicated by current market expec-

tations about those future amounts. CPC 46,2012.

Market approach: pursuant to CPC 46, is a valuation technique that uses prices and other
relevant information generated by market transactions involving identical or comparable (ie

similar) assets, liabilities or a group of assets and liabilities, such as a business. CPC 46,2012.

Costs to sell: according to CPC 29, are incremental expenses directly attributable to the sale of

an asset, except financial expenses and income taxes.

ATTENTION:
« Market approach: Harvest costs.

®,

< Income approach: In the case of the Discounted Cash Flow, expenses are costs and
taxes to be incurred in the period over the biological asset.

MPPEM: Multi Period Excess Earnings Method. MPPEM is a revenue-based valuation approach
(i.e., it estimates the value based on the expected future economic gains attributable to an as-
set). The methodology is most commonly used to evaluate the main or most important asset
responsible for a company’s revenue-generating capacity. Thus, considering the revenue of all
the combined assets of a company, to the extent that the revenue from other assets (CAC or

contributory assets) is withdrawn, except for the revenue generated by the asset under analy-
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sis, it is possible to evaluate the residual gains or excess earnings. In other words, the MPEEM
says the fair value of an asset is based on the cash flows attributable to it after deducting the

cash flows attributable to other assets (contributory assets).

This approach is commonly used for sugarcane and for wood forests, since land, machinery

and equipment and the bearer plant (ratoon cane) are considered contributory assets.
According to item B.3 of CPC 46:

d) An asset’s use in combination with other assets or with other assets and liabilities
might be incorporated into the valuation technique used to measure the fair value
of the asset. That might be the case when using the multi-period excess earnings
method to measure the fair value of an intangible asset because that valuation tech-
nique specifically takes into account the contribution of any complementary assets
and the associated liabilities in the group in which such an intangible asset would be
used.CPC 46,2012.

CAC: Contributory Asset Charge. This is considered contributory assets. It is considered as an
entity as a whole and all its operational assets are essential for its smooth operation, so that
all these assets contribute to the entity’s revenue generation and cash flow. Thus, CAC allows
the appropriate apportionment of the entity’s cash flows among the assets valuated under the
MPEEM so that its fair value can be calculated without the values of other assets being improp-

erly incorporated into it. CPC 46,2012.

Farmers are considered, for example, for whom agricultural machinery is intrinsically linked to
agricultural production, since they are essential for the daily operation and consequent gen-
eration of revenue and cash flow through the planting and harvesting process. In the case of
producers whose agricultural machinery used in this production process is leased, CAC allows
the identification and estimation of the proportion of cash flow arising from these specific
assets, thus allowing to determine the fair value of the biological asset. Furthermore, the CAC
allows to adjust the value between those producers who own machinery and those who do
not own.CPC 46,2012.

WACC: Weighted Average Cost of Capital. It is a weighted discount rate between own capital
(shareholder) and third party capital.
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Biological asset: According to CPC 29, is a living animal and/or plant. Moreover, the product
under development of bearer plant is a biological asset. (Included by CPC 08 Review). CPC
29,2015.

Synthetic price: It is an artificially constructed price based on a price available in the market.
For example,a Company producing Palm has access only to the price of palm oil to determine
the price of its biological asset. In this case, the bunch of fresh palm fruit. However, it is known
that for the production of the palm oil there is a number of processing that add value to the
price of the palm oil and, therefore, all these costs to add value to reach the actual price of the
fresh fruit shall be removed.Therefore, a synthetic price of a product that is not traded through

one whichis.
The following examples are not biological assets: racehorses, bacteria and fungi.

This Statement should be enforced when accounting the following items in connection

with agricultural activities:

(a) Biological assets;

(b) Biological assets, except for bearer plants; (Amended by CPC 08 Review);

(c) Agricultural produce at the point of harvest; and

(d) Government grants covered by paragraphs 34 and 35.CPC 29,2015.
Measurement of biological assets: Pursuant to CPC 29:

A biological asset shall be measured on initial recognition and at the end of each reporting
period at its fair value less costs to sell, except for the case described in paragraph 30 where

the fair value cannot be measured reliably.

Bearer plant: According to CPC 29, a bearer plant is a living plant that:
(@) Is used in the production or supply of agricultural produce;
(b) Itis expected to bear produce for more than one period; and

(c) Has a remote likelihood of being sold as agricultural produce, except for incidental

scrap sales.
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The bearer animals were excluded from the amendments and will continue to be account-
ed for under CPC 29/IAS 41.

ATTENTION:

¢+ The bearing plants and their measurement are not part of the scope of this booklet.
The bearer plants are within the scope of CPC 27.

Agricultural produce: Pursuant to CPC 29:

This pronouncement is applied to agricultural produce, which is the harvested produce
of the entity’s biological assets, at the point of harvest. Thereafter, CPC 16 — Inventories or

another applicable Technical Pronouncement is applied.
Orderly transaction: Pursuant to CPC 46:

A transaction that assumes market exposure for a period before the measurement date
to enable marketing activities that are common and customary for transactions involving
those assets or liabilities; it is not a forced transaction (for example, forced settlement or

adverse sale).
Market approach: Pursuant to CPC 46:

A valuation technique that uses prices and other relevant information generated by mar-
ket transactions involving identical or comparable (i.e. similar) assets, liabilities or a group

of assets and liabilities, such as a business.
Information corroborated by the market: Pursuant to CPC 46:

Information (inputs) that is primarily derived from or corroborated by observable market

data through correlation or other means.
Risk premium: according to CPC 46:

Compensation sought by risk-averse market participants for bearing the uncertainty in-

herent in the cash flows of an asset or a liability. Also referred to as a ‘risk adjustment..
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3.2 EXAMPLES

Aiming to assist the appraiser, Chart 3 was elaborated with the correlation of examples of what
is a bearer plant, biological asset and agricultural produce.

Chart 3 - Examples of crops and livestock.

CROP/ AGRICULTURAL
CREATION BEARER PLANT BIOLOGICAL ASSETS PRODUCE
Coffee Coffee tree (bush) Coffee bean (under Coffee bean
development1 or at the
point of harvest)
Sugarcane Ratoon cane Thatch and leaves Sugar and ethanol
(underground) (overhead)
Eucalyptus n/a Tree Wood
and Pinus
Palm Palm tree CFF - Bunch of fresh fruit | Palm oil
(under development2 or at
the point of harvest)
Livestock n/a Animal Meat
Corn n/a Corn plant Grain or corn seed
Soybean n/a Soy plant Soybean grain or seed
Cotton n/a Cotton plant Fiber and core
Orange Orange tree Orange fruit Fruit or orange juice
Rubber tree Rubber tree Latex Latex
Manioc n/a Manioc Cassava starch

Source: Own authors, 2018 and CPC 29, 2015.

Review 8 of CPC 29 (R8 CPC 29) changed the calculation methodology for bearer plants. It is
understood that there is a subdivision of biological assets, known as bearer plants, which are
used only in the production of agricultural produce for a certain period.

The IASB decided that bearer plants shall be accounted for as property, plant and equipment
- CPC 27 (Property, Plant and Equipment), since their operation is similar to that of manufac-
turing. Consequently, the amendments include the bearer plants within the scope of CPC 27,
instead of CPC 29. Agricultural produce remain within the scope of CPC 29.

ATTENTION:

Because of Review 8 of CPC 29, for purposes of projecting biological assets, we have:
%+ Reduction of the flow period for a crop;
% CAC (Contributory Asset Charge) of the bearer plant;
¢ Adjustment of cultural treatments for the current crop.
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4. METHODOLOGIES

The fair value measurement approaches are described in Appendix B — CPC 46 application
guidance. There are different methodologies within the same approach. This chapter begins
by clarifying that:

B1.The judgments used in different valuation situations may be different. This appendix
describes the judgments that may be applicable when the entity measures fair value in

different valuation situations.

Thus, the appraiser shall use common sense and his/her experience when applying the meth-

odologies.

4.1 VALUATION TECHNIQUES
According to item 61 of CPC 46:

An entity shall use valuation techniques that are appropriate in the circumstances and for
which sufficient data are available to measure fair value, maximizing the use of relevant

observable inputs and minimizing the use of unobservable inputs.
It also indicates which valuation techniques are most used:
(i) Market approach;
(i) Costapproach;
(iii) Revenue approach (CPC 46,2012)
According to the Standard NBR 14.653-1 of ABNT (Brazilian Association of Technical Standards, 2011):

The income capitalization method identifies an asset’s value, based on present capitaliza-
tion of its forecasted net income, taken into account feasible scenarios.The income capital-
ization method can identify the market value.In the case of the use of special assumptions,

the result is a special value.
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The Brazilian Institute of Engineering Inspections and Appraisals (IBAPE), in its national stan-
dard, provides for that the income method is indicated to calculate the value of projects, intan-
gible assets,among others.NBR 14.653-1,2001.

4.2 COST APPROACH

4.2.1 Standards

According to Appendix A to CPC 46:“A valuation technique that reflects the amount that
would be required currently to replace the service capacity of an asset (often referred to as

current replacement cost).”

According to Appendix B to CPC 46:

B8.The cost approach reflects the amount that would be required currently to replace the

service capacity of an asset (often referred to as current replacement cost).

B9. From the perspective of a market participant seller, the price that would be received
for the asset is based on the cost to a market participant buyer to acquire or construct a
substitute asset of comparable utility, adjusted for obsolescence. That is because a market
participant buyer would not pay more for an asset than the amount for which it could
replace the service capacity of that asset. Obsolescence encompasses physical deteriora-
tion, functional (technological) obsolescence and economic (external) obsolescence and is
broader than depreciation for financial reporting purposes (an allocation of historical cost)
or tax purposes (using specified service lives).In many cases the current replacement cost
method is used to measure the fair value of tangible assets that are used in combination

with other assets or with other assets and liabilities.

According to item 24 of CPC 29:

Cost may sometimes approximate fair value, particularly when:

a) Little biological transformation has taken place since initial cost incurrence (for exam-
ple, for seedlings planted immediately prior to the end of a reporting period or newly

acquired livestock); or (Amended by the CPC 08 Review).
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(b) The impact of the biological transformation on price is not expected to be material (for

example, for the initial growth in a 30 year pine plantation production cycle).

This approach is little used to determine the value of biological assets, since it shall only be ap-

plied when the fair value of the asset is close to the costs.

4.2.2 Interpretations

The cost approach consists of identifying all the expenses attributed to the biological transfor-

mation of the analyzed assets.

As it is an approach whose criteria and concepts may differ between the agents involved in
a valuation process (investors, appraisers, auditors, administrators, among others), the assess-
ment of a biological asset made through this approach shall be duly substantiated and evi-

denced.

The application of this approach is defined in item 4.2.1 of this document, but it is worth high-
lighting that this approach can be applied in the following cases:

a) Bearer plant valuation (according to item 15 of CPC 29, since the bearer plant is consid-

ered for valuation purposes as a property, plant and equipment item);

b) Biological asset with short life cycle.In these cases, the total cost incurred is close to the

fair value (examples: swine and poultry);

¢) Biological asset whose biological transformation was minimal until the base date of
the valuation (examples: plantations made near the base date of the valuation or assets
whose life cycle is very long and the biological transformation in the base period of the

valuation is small);

d) Biological assets under development (examples: Beginning of the pod until its filling in
the case of grains, formation of the fruit until the beginning of maturation or matura-

tion in case of fruit trees).

Item 33 of CPC 29 states the following:
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In determining cost, accumulated depreciation and accumulated impairment losses, an
entity considers Technical Pronouncements CPC 16 - Inventories, CPC 27 - Property, Plant

and Equipment and CPC 01 - Asset Impairment.
Therefore, to determine the costs related to biological assets, the following shall be observed:
Item 12 of CPC 16:

The costs of conversion of inventories include costs directly related to the units of produc-
tion, such as direct labor. They also include a systematic allocation of fixed and variable
production overheads that are incurred in converting materials into finished goods. Fixed
production overheads are those indirect costs of production that remain relatively con-
stant regardless of the volume of production, such as depreciation and maintenance of
factory buildings, equipment and right-of-use assets used in the production process, and
the cost of factory management and administration. Variable production overheads are
those indirect costs of production that vary directly, or nearly directly, with the volume of

production, such as indirect materials and indirect labor.
Item 16 of CPC 27:

The cost of an item of property, plant and equipment comprises: (a) Its purchase price, in-
cluding import duties and non-refundable purchase taxes, after deducting trade discounts
and rebates; (b) Any costs directly attributable to bringing the asset to the location and
condition necessary for it to be capable of operating in the manner intended by manage-
ment, and (c) The initial estimate of the costs of dismantling and removing the item and
restoring the site on which it is located, the obligation for which an entity incurs either
when the item is acquired or as a consequence of having used the item during a particular

period for purposes other than to produce inventories during that period.

According to the items of the pronouncements presented, it can be understood that the cost
shall be composed of all expenses related to the transformation of assets and products. Focus-
ing on biological assets, the costs to be considered in a valuation by the cost approach shall
be composed of acquisition and development costs (direct or indirect costs) attributed to the

biological asset.
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Usually, in valuations of biological assets by the cost approach, the historical cost recorded
in the balance sheet of the companies at the base date of the valuation is used. However, it is
worth highlighting that in many cases the historical costs recorded in the balance sheet refer
basically to the acquisition costs of biological assets (seedlings, grafts and others) and do not
cover other costs inherent to the biological transformation process (such as inputs, labor, cul-
tural treatments, among others). Thus, the accounting information becomes less representa-

tive of the effective cost of the biological asset.

In view of such scenario, it is important to verify upon the valuation whether the company has
a structured costing process and what are the criteria adopted for allocating costs to biological
assets. If the company does not have a structured costing process, the appraiser shall analyze
the company’s financial statements to identify the cost factors that shall be considered in the

valuation of the biological asset.

Aiming to contribute to a structured analysis of costs related to biological assets, the appraiser

shall verify the following information:

a) Company characterization - in which the manager shall identify the size, type of activ-

ity, legal nature, diversification and specialization of the enterprise.

b) Analysis of the costing system — consists in identifying, examining and allocating costs
to a given agricultural production activity, aiming at the recognition and allocation of
total and critical production costs, thus controlling the total production values.The re-
sources are assigned to each modality. The actions are then assigned to cost objects
based on their use.Improved spending on activities recognizes the causal relationships

of those items responsible for prices.

¢) Identify and list the production cost components — This step requires to check and
account for all items that will be included in cost components. For this purpose, it is
important to verify all the activities, services and equipment required for the asset bio-
logical transformation and how they are controlled and measured by the company’s

management.

d) Establishment of fixed and variable costs - after identifying and raising the amounts
and systematizing and managing the expenses related to the biological transforma-
tion of the asset, it is necessary to identify the fixed and variable expenses, since the

total cost comprises the sum of the total fixed and variable costs.
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e) Consolidate the cost information: Based on the full survey and verification of the in-
formation related to the costs of the biological transformation of the asset, a sum-
marized statement that can be prepared based on Table 1, 2,3 and 4 and presented

as an example.

Table 1 - Examples of mechanized operations

A.MECHANIZED OPERATIONS ($/ha)

A.1.SOIL PREPARATION
A.2.IMPLEMENTATION

A.3.CULTURAL
TREATMENTS

A.4.HARVEST
Subtotal A

Table 2 - Examples of non-mechanized operations

B.NON-MECHANIZED OPERATIONS ($/ha)

B.1.SOIL PREPARATION
B.2.IMPLEMENTATION

B.3.CULTURAL
TREATMENTS

B.4.HARVEST
Subtotal B
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Table 3 — Examples of Inputs

C.INPUTS ($/HA)

C.1.FERTILIZERS
C.2.PHYTOSANITARY
C.3.HERBICIDES
C.4.SEEDLINGS

C.5 EQUIPMENT
Subtotal C

Table 4 — Examples of Management and others and Total A+B+C+D

D.MANAGEMENT AND OTHERS ($/HA)

D.1.DEPRECIATION
D.2.FREIGHTS
D.3.TAXES
D.4.OTHER COSTS
Subtotal D

TOTAL COSTS ($/HA)

In case of lack of control or reliability in the measurement of the direct and indirect costs re-
lated to the biological transformation of the asset, the other sources of information which may
be used for a more adequate calculation of the biological assets shall be evaluated with the

company’s management.
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4.3

INCOME APPROACH

4.3.1 Standards

According to Appendix A to CPC 46:

Valuation techniques that convert future amounts (e.g. cash flows or income and expens-
es) to a single current (i.e. discounted) amount. The fair value measurement is determined
on the basis of the value indicated by current market expectations about those future

amounts.

According to Appendix B to CPC 46:

B10.The income approach converts future amounts (e.g. cash flows or income and expens-
es) to a single current (i.e. discounted) amount. When the income approach is used, the

fair value measurement reflects current market expectations about those future amounts.

B11.Those valuation techniques include, for example, the following: (a) present value tech-
niques (see paragraphs B12-B30); (b) option pricing models, such as the Black-Scholes-
Merton formula or a binomial model (i.e. a lattice model), that incorporate present value
techniques and reflect both the time value and the intrinsic value of an option; and (c)
the multi-period excess earnings method, which is used to measure the fair value of some

intangible assets.

4.3.2 Interpretations

The income approach converts future amounts (e.g. cash flows or income and expenses) to a

single current (i.e. discounted) amount.

The application of this approach occurs through discounted cash flows (DCFs).

The DCF method best represents the price of an entity based on its future profitability (Income

Approach).

Fair value - Discounted cash flow. More specifically, the Multi-period Excess Earnings Method

(MPEEM).In this methodology, the fair value attributable only to the biological asset is estimated.
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Cash flows and discount rates should reflect assumptions that market participants would use
when pricing the asset or liability and should take into account only the factors attributable to

the asset or liability being measured;

To avoid double-counting or omitting the effects of risk factors, discount rates should reflect

assumptions that are consistent with those inherent in the cash flows.

A fair value measurement using present value techniques is made under conditions of uncer-

tainty because the cash flows used are estimates rather than known amounts.

The biological asset does not generate revenue alone. It needs help of other assets to devel-
op, such as land or the bearer plant (asset separate from the biological asset), which provides
water, nutrients, structure, among others. Int the MPEEM, these contributory assets shall be
remunerated for this help (CAC - Contributory Asset Charge, in order to estimate the value at-

tributable only to biological assets).

In the Valuation, the CACs can be estimated by the sum of two components:

1.Return on, that is the depreciation applied at a rate of return.If the rate is post tax, the return

on is post tax. If the rate is pre tax, the return on is pre tax.

2.Return of — that is the economic depreciation pre tax or with the tax benefit (post tax).

Note that the estimated pre tax CAB shall be deducted from the pre tax flow and the post tax
CAB shall be deducted from the flow only after deducting taxes.

Cash flows shall be discounted at a discount rate, e.g. WACC, estimated considering the asset,

country and period.

Like intangible assets, biological assets shall be amortized through the TAX Amortizaton Ben-
efit (TAB), since the biological asset is also constantly valuated by the income method and is an
asset that depends on other assets to generate income. In finance, the TAB refers to the pres-
ent value of the benefit of an income tax resulting from the tax deduction generated by the
amortization of an asset.The present value of the tax benefit is a mathematical function of the

fair value, and this creates a circularity, since the fair value includes the present value of the tax
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benefit. Such circularity can be addressed using a two-step procedure consisting of estimat-
ing the asset value in the absence of the tax benefit first and then extrapolating the previous

amount using a tax amortization benefit.

4.4 MARKET APPROACH
4.4.1 Standards

According to Appendix A to CPC 46:"A valuation technique that uses prices and other relevant
information generated by market transactions involving identical or comparable (i.e. similar)

assets, liabilities or a group of assets and liabilities, such as a business.”
According to Appendix B to CPC 46:

B5. Market approach uses prices and other relevant information generated by market
transactions involving assets, liabilities or group of assets and liabilities - for example, iden-

tical or comparable an a business (that is, similar).

B6.For example, valuation techniques consistent with the market approach often use mar-
ket multiples derived from a set of comparables. Multiples might be in ranges with a dif-
ferent multiple for each comparable. The selection of the appropriate multiple within the
range requires judgement, considering qualitative and quantitative factors specific to the

measurement.

B7.Valuation techniques consistent with the market approach include matrix pricing. Ma-
trix pricing is a mathematical technique used principally to value some types of financial
instruments, such as debt securities, without relying exclusively on quoted prices for the
specific securities, but rather relying on the securities’ relationship to other benchmark

quoted securities.
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4.4.2 Interpretation

a) The market approach shall be used when there is an identical or similar market involv-

ing that asset, so that it is possible to identify a market price for that asset.

b) This approach is due to the simple application of the price practiced by the market for

the asset in question.

¢) Moreover, taxes shall be levied on income according to the current tax legislation and

possibly costs to sell, when applicable.

d) The cost to sell shall only be discounted when the price used in the valuation includes
this expense. For example, in the application of the market approach in 7-year old eu-

calyptus forests if the price used is of harvested wood.

4.5 WHAT IS THE BEST APPROACH IN EACH CASE?

Aiming to determine the best approach to be used, the Appraisal Engineer shall analyze the condi-
tions of the biological asset on the base date to determine which approach shall be adopted.The
nature of the asset, the market in which it is inserted and the stage of development of the crop

shall be considered. Some suggestions for the approach according to crop status are as follows:

Soybean

Figure 2 - Beginning of the reproductive

Figure 1 - Vegetative stage stage - Flowering

Methodology: Cost Methodology: Cost
Source:EY, 2017 Source:EY, 2017
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Soybean

Figure 4 - Point of harvest - R9

Methodology:Income Methodology: Market
Source:EY, 2017 Source:EY,2017

Eucalyptus

Figure 6 - Under
development (4 years)

T

Figure 5 - Young (1 year) Figure 7 — Mature (8 years)

.~.

Methodology: Cost Methodology:Income Methodology: Market
Source:EY, 2017 Source: EY, 2017 Source:EY, 2017
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It is important to highlight that the appraiser engineer, together with the company’s controller-
ship, shall analyze each case and its specificities to define the best approach for the biological as-
set.Due to the nature of agricultural operation associated to this asset, it is recommended to con-
sult an Agronomic Engineer, mainly in relation to the technical assumptions: productivity, cultural

treatments, etc. Flowchart 1 assists in defining the methodological approach to be used, while

Figure 8 indicates a illustrative tree for the valuation and the respective methodological approach.

Flowchart 1: Definition of the methodological approach

Is there any expectation of
future economic gain?

No Yes
I- Cost Is the asset ready to J
be sold?
Yes No

Market J Income J

Figure 8 - Example for methodological definition

N 4 N

Source: Dreamstime. 2018
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5. MEASUREMENT

Given the specificity of the Biological asset, it is necessary to highlight that the valuation of fair

value, especially for those assets that do not have an active market, requires a certain degree

of judgment by the appraiser.

5.1

COST APPROACH

When fair value is kept at cost, this means that at this stage of plant or animal development the

fair value and cost are very close.

5.2

INCOME APPROACH

The income approach is presented schematically (Scheme 1).

Scheme 1 - Income approach

Planted area of
biological asset
(existing on the
base date)

Estimated

productivity

Volume
Price

Taxes (INSS, PIS/
COFINS...)

e Harvest and

shipping costs

e Costs of cultural

treatments, if any
(occur between
the base date
and harvest

and benefit

the projected
biological asset)

(hypothetical
lease)

M&E
(hypothetical
lease + economic
depreciation)

Bearer plant
(hypothetical
lease + economic
depreciation)

* Taxes

* Discount Rate
(WACCQ)

¢ TAB (Tax
Amortization
Benefit)
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5.3 MARKET APPROACH

The market approach is presented schematically (Scheme 2).

Scheme 2 - Market approach

[

Revenue

e

Costs to sell (if any)

* Planted area of the
biological asset or
quantity when it comes to
livestock (existing on the
base date)

e Costs related to the sale
of the asset, if any

* Price

* Taxes (INSS, PIS/COFINS...)
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APPENDIX A

A. SUGARCANE

A1 Interpretation

Chart A.1 — CPC 29 interpretations regarding sugarcane plantation

CPC29 INTERPRETATION

1. Definition of biological asset

a) Biological asset is a live animal and/or
plant.

b) The product under development of the
bearer plant is the biological asset.

1.Sugarcane

a) The aerial part of the sugarcane is a living
plant.

b) Even at stages of development, the aerial
part of the ratoon cane is a biological asset.

2. Definition of bearer plant (“BP”")
The bearer plant is a living plant that:

a) is used in the production or supply of
agricultural produce;

b)it is expected to bear produce for more
than one period; and

¢) has a remote likelihood of being sold as
agricultural produce, except for incidental
scrap sales.

2.Ratoon cane (Soca)

The ratoon cane does not stop being part
of the plant.

a) The ratoon cane allows the development
of the aerial part;

b) The ratoon cane is used for more than
one crop, according to the number of cuts
explored;

¢) Hardly the ratoon cane will be harvested
and sold as agricultural produce.Its
primary function is to be maintained to
generate tillers and thus revenue.

3. Definition of projection period

a) A harvest is the extraction of the biological
asset’s produce or the biological asset’s
cessation of life.

3.Harvest

a) As the biological asset is the aerial part of
the cane, the projection shall be done until
the end of the harvest (1 crop or 2 if there
is 18-month old sugarcane).

4. Cost definition

a) Costs to sell are incremental expenses
directly attributable to the sale of an asset,
except financial expenses and income
taxes.

b) A biological asset shall be measured on
initial recognition and at the end of each
reporting period at its fair value less costs
to sell.

4.Future costs

a) The cash flows of biological assets shall
only project costs directly attributable to
the sugarcane agricultural activity.

b) These costs are those that will occur in
the current crop, on the biological asset
existing on the base date until its harvest.
Costs that occurred before or after the
base date shall not be projected.
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A.2  Assumptions

Chart A.2 - Assumptions: General, revenue, CACs, discount rate and taxes with the respective

units and description - sugarcane

ASSUMPTION UNIT DESCRIPTION
General
» LOB ha Area planted on the base date by cut
» Production cycle cutting | Number of cuts explored
» Forecast period After Review 8 of CPC 29, the projection of the
biological asset is one crop
Income
» Productivity t/ha Productivity by cut
» ATR kg/t Total recoverable sugar
» Price RS$/kg TRS Price
Operating costs
» Cultural treatments R$/ha Costs to be incurred from cultural practices in the
current crop
» CCT RS/t Cut, harvest and shipping cost
CACs (Contributory Asset Charge)
» Land CAC R$/ha Hypothetical land lease applied to the planted area
» Partnership/lease cost t/ha Partnership/lease cost, usually defined in a
productivity-based contract
» Contractual total recoverable | kg/t ART of Consecana suggested for partnership
sugar contracts
» TRS Price RS$/kg TRS Price
» CAC of bearer plant R$/ha Hypothetical lease of the bearer plant
» Depreciation R$/ha Corresponding to the sugar cane that will be
harvested in the projection
» Spread % Market rate
Discount rate
» Discount rate % Discount rate to bring the projection to present value
(e.g., WACCQ)
Taxes
» INSS % Tax rate corresponding to “Funrural” for Agribusiness
» Inc.tax & Soc. contr. % Rate of income tax and social contribution on net
income
» TAB (Tax Amortization Benefit) Tax amortization benefit
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A3 Calculation

Table A.3 - lllustrative calculation for sugarcane

Cash flow | Biological assets
Sugarcane | Example - hypothetical values

General Assumptions

Method DCF | MPEEM

Harvest 18/19 and 19/20

Base date 03/31/2018

Model Actual

Tax regime Taxable Income

Currency RS

Number of cutting 5

Months 9 9
Period 2018 2019
Revenue projection 2018 2019
Planted area Total

1st cut | 18 months ha 2,000 - 2,000
1st cut | 12 months ha 3,000 3,000 -
2nd cut ha 5,000 5,000 -
3rd cut ha 4,500 4,500 -
4th cut ha 5,000 5,000 -
5th cut ha 5,500 5,500 =
Total ha 25,000 23,000 2,000

Productivity

1st cut | 18 months t/ha 120 = 120
1st cut| 12 months t/ha 100 100 -
2nd cut t/ha 920 920 -
3rd cut t/ha 80 80 -
4th cut t/ha 70 70 -
5th cut t/ha 60 60 -
Average t/ha 81 78 120
Volume Total

1st cut| 18 months t 240,000 - 240,000
Tst cut | 12 months t 300,000 300,000 -
2nd cut t 450,000 450,000 -
3rd cut t 360,000 360,000 -
4th cut t 350,000 350,000 -
5th cut t 330,000 330,000 -
Total t 2,030,000 1,790,000 240,000
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Price
ATR kg/t 135 135 135
TRS Price RS$/kg 0.6161 0.6161 0.6161
Total R$/t 83.17 83.17
Gross income R$'000 148,881 19,962
INSS/Funrural 2.05% (3,052) (409)
Net revenue R$'000 145,829 19,552
Costs
Cut, harvest and shipping cost
ccT RS/t 30 30 30
Total R$'000 53,700 7,200
Treatment cost
Treatment of ratoon cane R$/ha 1,800 1,800 1,800
Treatment area ha 2,000 2,000 -
Total R$'000 3,600 -
CAC'’s (Contributory Asset Charges)
Land CAC
Contracted productivity t/ha 12.0 12.0 12.0
TRS Consecana for contracts ka/t 121.97 121.97 121.97
TRS Price RS$/kg 0.5901 0.5901 0.5901
Land cost R$/ha 864 863.69 863.69
Remaining area ha 25,000 2,000
Total R$'000 21,592 1,727
CAC of the bearer plant (post tax)
Planting cost R$/ha 6,000
_Usefullife cutting 5
Depreciation R$/ha/year 1,200
1st cut | 18 months R$/ha/year 1,200 1,200
1st cut| 12 months 1,200 1,200
2nd cut R$/ha/year 982 982
3rd cut R$/ha/year 873 873
4th cut R$/ha/year 764 764
5th cut R$/ha/year 655 655
‘Depreciation | Weighted by cuts ~ R¢/hafyear 863 1200
WACC post ax % 7% 7% 7%
Return on post tax R$/ha 60 84
Return of post tax R$/ha 570 792
CAC Bearer Plant R$/ha 630 876
Remaining area ha 25,000 2,000
Total R$'000 15,754 1,752
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DCF
Net revenue 145,829 19,552
Land Costs and CAC (78,892) (8,927)
EBT 66,936 10,625
Inc. tax & Soc. contr. 34% (22,758) (3,613)
Net income 44,178 7,013
CAC Bearer Plant (post tax) (15,754) (1,752)
Free cash flow 28,424 5,261
Discount Rate (WACQ) 7,0%
Months 9.00 9.00
Period 9.00 18.00
Part time 4.50 9.00
Discount factor 0.97 0.93
Discounted cash flows 27,478 4916
Total FDC 32,395
TAB 16,686

Number of TAB periods 1.50
Fair value of biological assets 49,081 |R$'000

1,963 R$/ha
S tha %  ha  ha

Tst cut | 18 months 120.00 1.00 - 2,000.00
1st cut | 12 months 100.00 1.00 3,000.00 -
2nd cut 90.00 0.82 5,000.00 -
3rd cut 80.00 0.89 4,500.00 -
4th cut 70.00 0.88 5,000.00 -
5th cut 60.00 0.86 5,500.00 -
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[c]

[d

[e]
[f]
[a]

[h]
[i]

1]
[k]

Ll

[m
[n]
[o]
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Discounted Cash Flow | Multi Period Excess Earnings

Base date for calculation and of financial statements.The biological asset existing on that date shall
be considered.

The period is that including the projection of the harvest for all biological assets existing on the base date
> income receivable as of the base date, referring to the biological asset existing on the base date
Area:area planted of biological asset existing on the base date, by age/cut

> sugarcane planted in March 2018, to be harvested in September 2018.

Productivity: expressed in TCH, by age/cut

Volume: area multiplied by productivity

Price: the price of sugarcane depends on the TRS price and the amount of ATR of the sugarcane
valuated on the base date

Volume multiplied by price

Taxes on gross revenue: depends on legislation, use when applicable

> cost to be incurred as of the base date, which benefits the biological asset existing on the base date
CCT: costs of cutting, harvesting and transportation of the biological asset existing on the base date

Cost of ratoon cane treatment:is the agricultural management, costs with fertilization, protection of
crops, etc.

Generally,on 03/31, there are no costs to be incurred for the current crop that will benefit the
biological asset existing on the base date. For the 18-month old areas, which will be harvested the
following year, there are usually still treatments to be incurred, since sugarcane has not developed
much before the base date

Cost of land: hypothetical land lease. It can be estimated based on the cost of lease or partnership, for
example. Regardless of who owns the land (biological asset’s point of view)

Bearer plant: hypothetical lease and economic depreciation of the bearer plant.
Cash flow post tax, WACC post tax

TAB:Tax Amortization Benefit — aiming to reflect the buyer’s perspective, aligned to the concept of
fair value, the cash flow can be amortized

> DCF + TAB
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APPENDIX B

B. PLANTED FORESTS

B.1 Assumptions

Chart B.1 - Assumptions: General, revenue, CACs, discount rate and taxes with the respective

units and description - planted forests

ASSUMPTION UNIT DESCRIPTION

General

» LOB ha | Area planted on the base date by age.

» Production cycle Rotation number on the base date

» Forecast period The projection of biological assets is up to the age of forest
cutting. For example, from 6 to 7 years for eucalyptus and
14 years for pinus (shallow cut).

Income

» Cutting area ha | Area to be harvested annually

» Productivity m?*/ha/year | Average annual increment

» Cutting age years | Harvesting projection age

» Volume m? | Cutting area * IMA * cutting age

» Price R$/m? | Price of wood, average or by assortment (standing or
harvested)

Operating costs

» Silvicultural costs R$/ha/ | Costs to be incurred from cultural treatments in forest

year | areas, average or by age.
» Maintenance area ha | Corresponds to the biological asset area to be treated
annually.

» CCT R$/m? | Cut, harvest and shipping cost. If the price is for standing
wood, this assumption will not be incurred and shall not
be projected.

CACs (Contributory Asset Charges)

» Land CAC R$/ha/ | Hypothetical land lease applied to the planted area

year | annually.
» Sale price of bare land R$/ha | Value of commercialization of bare land with forest potential

P Lease rate

%

Percentage paid to land lease resulting in a lease value in
R$/ha/year

Discount rate

» WACC % | Estimated WACC post tax

Taxes

» INSS % | Tax rate corresponding to “Funrural”for Agribusiness
» PIS/COFINS % | Rate corresponding to PIS/Cofins.

» Inc.tax & Soc. contr.

%

Rate of income tax and social contribution on net income.
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B.2  Calculation
Table B.2 — Illustrative Calculation for planted forests — Eucalyptus
Cash flow | Biological assets
Eucalyptus | Example - hypothetical values
General Assumptions
Method DCF | MPEEM
Base date 12/31/2017
Model Actual
Tax regime Taxable Income
Currency RS
Cutting age 7
Months 12 12 12 12
Period 2018 2019 2020 2021
Revenue projection 2018 2019 2020 2021
Planted area > harvest projection
Age 2017 1 2 3 4
3 ha 15,003 = = = 15,003
4 ha 13,004 - - 13,004 -
5 ha 14,005 - 14,005 = =
6 ha 15,006 15,006 - - -
7 ha 3,007 3,007 - - -
Total | Colheita ha 60,025 18,013 14,005 13,004 15,003
Total | Arrendamento 60,025 60,025 42,012 28,007 15,003
Productivity
Total m3/ha 42 42 42 42 42
Cutting age 7 7 7 7
Volume Total
Total m? 17,647,350 5,295,822 4,117,470 3,823,176 4,410,882
Price
Total R$/m? 46 46.00 46.00 46.00 46.00
Gross income R$'000 811,778 243,608 189,404 175,866 202,901
PIS/Cofins 9.25% (22,534) (17,520) (16,268) (18,768)
INSS/Funrural 2.05% (4,994) (3,883) (3,605) (4,159)
Net revenue R$'000 720,047 216,080 168,001 155,993 179,973
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Provision for costs and CACs

Costs
Treatment cost
Age
3 ha 15,003 - -
4 ha 13,004 15,003 - -
5 ha 14,005 13,004 15,003 - -
6 ha 15,006 14,005 13,004 15,003 -
7 ha 3,007 15,006 14,005 13,004 15,003
57,018 42,012 28,007 15,003
Age R$'000 R$'000 R$'000 R$'000
3 R$/ha 300 - - - -
4 RS$/ha 100 1,500 - - -
5 R$/ha 80 1,040 1,200 - -
6 R$/ha - - - - -
7 R$/ha - - - - -
Total R$'000 2,541 1,200 - -
CAC'’s (Contributory Asset Charges)
Land CAC
Lease cost R$/ha 250 250 250 250 250
Total area | lease ha 60,025 60,025 42,012 28,007 15,003
Total RS 15,006 10,503 7,002 3,751
Amortization
% Volume 100% 30% 23% 22% 25%
Estimated fair value 549,940.77 165,032.62 128,311.88 119,140.85 137,455.42
DCF
Net revenue 216,080 168,001 155,993 179,973
Amortization (165,033) (128,312) (119,141)  (137,455)
Land Costs and CAC (17,547) (11,703) (7,002) (3,751)
EBT 33,501 27,986 29,851 38,767
Inc.tax & Soc. contr. 34% (11,390) (9,515) (10,149) (13,181)
Net income 22,110 18,471 19,701 25,586
Amortization 165,033 128,312 119,141 137,455
Free cash flow 187,143 146,783 138,842 163,041
Discount Rate (WACC) 8,0%
Months 12.00 12.00 12.00 12.00
Period 12.00 24.00 36.00 48.00
Part time 6.00 18.00 30.00 42.00
Discount factor 0.96 0.89 0.82 0.76
Discounted cash flows 180,078 130,779 114,541 124,542
Fair value of biological assets 549,941
Goal Seek (Fair Value X Amortization) -
9,162 >> Unit value (R$/ha)
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[c]
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—
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Base date for calculation and of financial statements.The biological asset existing on that date
shall be considered.

The period is that including the projection of the harvest for all biological assets existing on the
base date

> income receivable as of the base date, referring to the biological asset existing on the base date
Area: planted area of biological asset existing on the base date, by age

Productivity: can be expressed in m 3/ha or other unit, at the cutting age

Volume: harvested area multiplied by productivity at the cutting age

Price: the price on the base date must be equivalent to the same unit adopted for the volume

> Value for standing wood. Therefore, there is no CCT cost.

Volume multiplied by price

Taxes on gross revenue: depends on legislation, use when applicable

> cost to be incurred as of the base date, which benefits the biological asset existing on the base date
Land CAC:is the lease cost, regardless who is the land owner (biological asset’s point of view)

Amortization - aiming to reflect the buyer’s perspective, aligned to the concept of fair value, the
cash flow can be amortized In this case, the tax calculation basis is reduced (non-cash account)

cash flow post tax, WACC post tax
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APPENDIX C

C. GRAINS
C1 Assumptions

Chart C.1 - Assumptions: General, revenue, CACs, discount rate and taxes with the respective
units and description — grains

ASSUMPTION UNIT DESCRIPTION

General

» LOB ha | Area planted on base date by farm/field

» Forecast period Months | For the soybean biological asset evaluated by
the income methodology, we consider that the
projection period can consider the soybean as of
stage R5 of development, when the grain filling
begins. This period will vary according to the variety
of planted soybeans and their production cycle, of 1,
2 or 3 months.

Income

» Productivity sck/haorkg/ha | Productivity per farm/field

» Price R$/sck or R$/kg | Price

Operational and harvesting costs

» Production/harvest/ R$/kg | Costs to be incurred for cultural treatments and costs

handling/transportation for harvesting and transportation

CACs (Contributory Asset Charge)

» Land CAC R$/ha | Hypothetical land lease applied to the planted area or
to the total revenue from that area

» WACC % | WACC post tax

Taxes

» INSS % | Tax rate corresponding to “Funrural”for Agribusiness

» Inc.tax & Soc. contr. % | Rate of income tax and social contribution on net
income.
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C.2 Calculation
Table C.2 - Illustrative soybean calculation
Soybean | Biological assets
Soja | Example - hypothetical values
General Assumptions
Method DCF | MPEEM
Base date 12/31/2017
Currency RS
Months 1 1
Period Jan Fev
Revenue projection Jan Fev
LOB Ha 800 1,600
Productivity sck/ha 60 60
Volume sc 48,000 96,000
Price RS$/sck 60 60
Gross income R$'000 2,880 5,760
INSS R$'000 (59) (118)
Net revenue R$'000 2,821 5,642
Provision for costs and CACs Jan Fev
Costs (2,150) (1,650)
Cost of crop treatments R$'000 (1,500) (1,000)
Harvest cost R$'000 (600) (600)
Processing cost R$'000 (50) (50)
CAC's (Contributory Asset Charges)
Land CAC R$'000 (500) (400)
Amortization of fair value Jan Fev
Amortization
% Volume 100% 33% 67%
Estimated fair value 3,109.32 1,036.44 2,072.88
DCF Jan Fev
Net revenue 2,821 5,642
Amortization (1,036) (2,073)
Land Costs and CAC (2,650) (2,050)
EBT (865) 1,519
Inc.tax & Soc. contr. 34% 294 (516)
Net income (571) 1,003
Amortization 1,036 2,073
Free cash flow 465 3,075
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Discount rate after tax (WACC) 10.0%
Months 1.00 1.00
Period 1.00 2.00
Part time 0.50 1.50
Discount factor 0.95 0.87
Discounted cash flows 444 2,666
Fair value of biological assets (R$' 000) 3,109
Goal Seek (Fair Value X Amortization) - Accomplished
Goal Seek
Notes:

[a]
[b]

—
—

Discounted Cash Flow | Multi Period Excess Earnings

Base date for calculation and of financial statements.The biological asset existing on that date shall
be considered.

Hypothetical exercise considering average cycle soybean (110 to 115 days (which can vary from 90 to
120 days depending on the variety and region/climate) in the R5 phase; that is, in the growing stage
where it is already possible to estimate the productivity with higher safety.

The period is that including the projection of the harvest for all biological assets in the R5
development stage on the base date The projection period will depend on the soybean variety and
its production cycle.

Existing production area on the base date.

Productivity estimated at sc/bag.

Volume in bags of 60 kg for harvesting.

Price of soy bag on basis date.

Price in R$/bag multiplied by the estimated harvest volume in bags.

Taxes on gross revenue: depends on current tax legislation, use when applicable In this case, a rate of
2.05% was applied.

Costs of cultural treatments of the asset existing on the base date.
Harvesting costs of the asset existing on the base date.

Cost of processing the asset existing on the base date.

[m] Cost of land: hypothetical land lease. It can be estimated based on the cost of lease or partnership, for

[n]

example.Regardless of who owns the land (biological asset’s point of view). Check how the lease is
normally charged for each type of crop.

Amortization — aiming to reflect the buyer’s perspective, aligned to the concept of fair value, the cash
flow can be amortized In this case, the tax calculation basis is reduced (non-cash account)
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APPENDIX D

D. ORANGE
D.1 Assumptions

Chart D.1 - Assumptions: General, revenue, CACs, discount rate and taxes with the respective
units and description - orange

ASSUMPTION UNIT DESCRIPTION

General

» LOB | ha | Area planted on base date by farm/field
OR

> Trees # trees Number of productive trees existing on the

base date, per farm/field

After Review 8 of CPC 29, the projection of the
biological asset is one crop

» Forecast period

Income
» Productivity box/ha or box/tree | Productivity per farm/field
» Price R$/box | Price

Operational and harvesting costs

» Production/Harvest/ Costs to be incurred for cultural treatments and
. . RS$/box - -
Handling/Transportation costs for harvesting and transportation

CACs (Contributory Asset Charge)

Hypothetical land lease applied to the planted

- [ElRIERe it e Gs rEvEs area or to the total revenue from that area
» CAC of bearer plant RS$/ha or R$/tree | Hypothetical lease of the bearer plant
» Installation cost R$/ha or R$/tree | Implementation cost
» Rate (bearer plant) % | Discount Rate WACC
» Useful live rate of the % Depreciation rate according to the useful life of
trees the trees

Discount rate
» WACC % | WACC post tax
Taxes

Tax rate corresponding to “Funrural”for

0
> INSS % | Agribusiness

S

Rate of income tax and social contribution on

» Inc.tax & Soc. contr. % )
net income.
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D.2 Calculation

Table D.2 - Illustrative calculation for orange

Cash flow | Biological assets
Orange | Example - hypothetical values

General Assumptions

Method DCF | MPEEM

Base date 12/31/2017

Model Actual

Tax regime Taxable income

Currency RS

Months 12
Period 2018
Revenue projection 2018
Production area ha 13.0

Quantity of trees

Field | # trees 1,000
Field Il # trees 1,500
Field Il # trees 1,000
Field IV # trees 1,500
Total Quantity of trees 5,000

Productivity

Field | boxes/tree 3.0
Field Il boxes/tree 2.1
Field Il boxes/tree 25
Field IV boxes/tree 2.1
Average orange boxes by tree 2.4
Volume
Field | boxes 3,000
Field Il boxes 3,150
Field Ill boxes 2,500
Field IV boxes 3,150
Total boxes 11,800
Price

Price per box of oranges (USD) USD/box 10.00

Price per box of oranges (BRL) BRL/box 3.00 30.00
Final Price in BRL BRL/box 30.00
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Gross income R$'000 354
INSS/Funrural 2.85% (10)
Net revenue R$'000 344

Provision for costs and CACs

Costs
Production and harvest cost
Production costs RS$/box 7.00
Harvest costs (picking) R$/box 5.00
Handling costs RS$/box 2.00
Total R$'000 165
Cost of transportation/freight
Transport RS$/box 2.00
Total R$'000 24
CAC's (Contributory Asset Charges)
Land CAC
Cost of land in the region R$/ha 20,000.00
Lease rate in the region % 4.0%
Land CAC R$/ha 800.00
Total R$'000 10.4
CAC of the bearer plant (post tax)
Planting cost R$/tree 300
Useful life years 20
Depreciation R$/tree/year 15
WACC post tax % 10% 10%
Return on post tax RS$/tree 2
Return of post tax R$/tree 10
CAC Bearer Plant R$/tree 1
Total number of trees trees 5,000
Total R$'000 57
DCF
Net revenue 344
Land Costs and CAC (199)
EBT 145
Inc.tax & Soc. contr. 34% (49)
Net income 96
CAC Bearer Plant (post tax)
Free cash flow 39
Discount Rate (WACQC) 10.0%
Months 12.00
Part time
Discount factor 0.95
Discounted cash flows 37
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Total FDC 37
TAB 24
Number of TAB periods 1.00
| Fair value of biological assets (R$'000) 61
Notas:

[al
[b]

Discounted Cash Flow | Multi Period Excess Earnings

Base date for calculation and of financial statements.The biological asset existing on that date shall
be considered.

The period is that including the projection of the harvest for all biological assets existing on the base date
> income receivable as of the base date, referring to the biological asset existing on the base date
Area: planted area of biological asset existing on the base date, by field and/or farm

>fruits to be harvested as of January 1,2018

Productivity: expressed in orange boxes per tree, per field/farm

Volume: area multiplied by productivity

Price: the price of the orange box on the international market - usually through contracts with large
trading companies

There is no benchmark in the stock market, since the market works with orange juice (processed)
and not with the fruit

BRL/USD Exchange according to the base date

Volume multiplied by price

Taxes on gross revenue: depends on legislation, use when applicable

> cost to be incurred as of the base date, which benefits the biological asset existing on the base date
Costs of production, harvesting and handling of the existing biological asset on the base date

Cost of transportation/freight of the existing biological asset on the base date

Cost of land: hypothetical land lease. It can be estimated based on the cost of lease or partnership, for
example.Regardless of who owns the land (biological asset’s point of view)

Check how the lease is normally charged for each type of crop

Bearer plant: hypothetical lease and economic depreciation of the bearer plant.
> Confirm the useful life with the agronomist in charge

cash flow post tax, WACC post tax

TAB:Tax Amortization Benefit — aiming to reflect the buyer’s perspective, aligned to the concept of
fair value, the cash flow can be amortized

> DCF + TAB
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APPENDIX E

E. LIVESTOCK
E.1 Cattle
E.1.1 Calculation

Table E.1 - Calculation of cattle using the market approach

Market valuation | Cattle
Example — hypothetical values

Method Market
Base date 12/31/2018
Currency RS Senar rate 0.25%
S B -
° g o = = (-9 S = (] o ©
g » Z2 | 3 g SE |l g _| 3 | 2 3¢
: | 3% 5. | 83| 52| 55| 52|58
8% s | 3 3 =2 | ZE| ZE | & =
Males
0-12 months 1591 n/a n/a n/a n/a 1,180.0 1,8774 1,872.7
12-24 months 4316 285 50% 95 13500 1,2825 55353 55214
24-36 months 2757 500 50% 17.8 13167 23393 64495 64333
Bull 549 600 50% 220 13167 28923 11,5879 1,583.9
Females
0-12 months 1732 n/a n/a n/a n/a 1,1000 19052 1,900.4
12-24 months 4036 255 50% 85 123.09 11,0463 42229 42123
24-36 months 6213 360 50% 125 12496 1,5579 9,679.1 9,654.9
Head office 8881 480 50% 150 12496 11,8745 16,647.1 16,605.5
Total 30,075 47,904.3 47,784.5
Notes:

[a] 1@ equalsa value in kg.For this example, we consider that 1@ = 15 kg.

[b] Some categories can be valued by head and not by weight. In this example, this situation occurs with
the Male and Female categories (aged 0 to 12 months). For the categories valuated by weight, we
multiply the value of the average price (R$/@) by the weight (@/head).

[c] Calculated by multiplying the average price in R$/head and the number of animals (heads).

[d] Income tax as tax law in force.
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E.2 Poultry

E.2.1 Assumptions

VALUATION OF BIOLOGICAL ASSETS AT FAIR VALUE

Chart D.1 - Assumptions: General, revenue, CACs, discount rate and taxes with the respective

units and description - poultry

ASSUMPTION UNIT DESCRIPTION
General
» Volume Number of poultry on basis date

» Forecast period

After Review 8 of CPC 29, the projection of the
biological asset only contemplates the poultry
existing on the base date. (without new births)

Income

» Cutting age

days

Estimated age for slaughter

It is necessary to calculate the price per kg, and
calculate the average weight of the poultry

- s el population.The final price will be obtained by
multiplying the two parameters
Operating costs
» Costs for completion and Costs to be incurred with animal feed,
growing of poultry for RS$/(poultry) | medicines, freights (among others) to prepare
slaughter the animal for slaughter
CACs (Contributory Asset Charge)
Hypothetical lease of property, plant and
» Land CAC RS [ equipment items applied to the poultry
treatment and handling
» CAC of the Breeding Hypothetical lease of the Breeding Animals
. RS . -
Animals used in the generation of poultry
Discount rate
» WACC % | WACC post tax
Taxes

» Inc.tax & Soc. contr.

%

Rate of income tax and social contribution on
net income.
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E.2.2. Calculation

Table E.2 - Calculation of fair value of poultry

Cash flow | Biological assets
Poultry Inventory | Example - hypothetical values

General Assumptions

Method DCF | MPEEM

Base date 12/31/2017

Model Actual

Tax regime Taxable income

Currency RS

Days Year (360 days)
Periodo 2018
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Notes:

[al
[b]

[c]

Discounted Cash Flow | Multi Period Excess Earnings

Base date for calculation and of financial statements.The biological asset existing on that date shall
be considered.

The period is that including the projection of the slaughter for all biological assets existing on the
base date

> income receivable as of the base date, referring to the biological asset existing on the base date
Volume: number of biological assets (poultry) existing on the base date, per head
> Number of birds for the period, pursuant to the slaughter

Price: the price calculated per head considering the price per kg and the average weight of the bird
in the population

> There is no active market for poultry selling since the large producers of these animals work in
an integrated manner with external producers, and there is no active market for animals ready
for slaughter in Brazil. Thus, prices were estimated based on the average margin per kilogram

of “in natura” products of these animals practiced by the Company in question, excluding the
industrialization activity expenses (packaging expenses, direct and indirect costs), besides of the
industrial profit margin estimated for this activity.

Revenue: the number of birds for slaughter multiplied by the price
> cost to be incurred as of the base date, which benefits the biological asset existing on the base date
Cost: cost to be incurred for growing the animal until slaughter

Amortization of the amount paid considering the exhaustion of the existing population. Considered
to calculate the tax. (Tax Benefit of Own Assets)

Income taxes: determination is monthly made.

Return on Depreciation/Amortization (with no cash effect)

Contributory assets used: Fixed Assets and Animal Breeders

> Calculation considers the percentage of use and a rate of remuneration

Discount rate: Half-rate factor

Fair Value of Biological Asset — Sum of the daily values of Cash Flow at Present Value

Fair Value of Biological Assets provided as the value for calculating the tax benefit of asset
amortization
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E.3 Swine
E.3.1 Assumptions

Chart E.2 - Assumptions: General, revenue, CACs, discount rate and taxes with the respective

units and description - swine

ASSUMPTION UNIT DESCRIPTION
General
» Volume Number of pigs on the base date
After Review 8 of CPC 29, the projection of the
» Forecast period biological asset only contemplates the swine
existing on the base date. (without new births)
Income
» Cutting age days | Estimated age for slaughter
It is necessary to calculate the price per kg,
> Price R$/(swine) and calculate the average weight of the swine

population.The final price will be obtained by
multiplying the two parameters

Operating costs

Costs to be incurred with animal feed,
RS$/(swine) | medicines, freights (among others) to prepare
the animal for slaughter

» Costs for completion and
growing swine for slaughter

CACs (Contributory Asset Charge)

Hypothetical lease of property, plant and
» Land CAC RS | equipment items applied to the swine
treatment and handling

Hypothetical lease of the Breeding Animals

» CAC of the Breeding

Animals i used in the generation of swine
Discount rate
> WACC % | WACC post tax
Taxes
b Inc.tax & Soc. contr. % Ratg of income tax and social contribution on
net income.

E.3.2 Calculation

¢ The calculation for swine follows the same methodology and structure of the poultry
valuation.

¢ As with poultry, pigs are evaluated by the projected income method in days.

¢ The number of days in the flow corresponds to the number of days between the ages of the
pigs and the date of slaughter for the animals present on the valuation base date. Usually
the period between the birth and the slaughter of the animals occurs in up to 190 days.
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