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1. Introduction 

 
Sicirec Bolivia’s Arbolivia project is its largest inclusive reforestation project. Since 2007 more 

than 1400 hectares of forest were replanted in cooperation with local farmers.  

The objective of this valuation is to estimate the value of the plantations. This is done through 

the estimation of the value of the timber in the future, the cost projected throughout the years 

and calculating its present value under the assumption of economic and biological parameters 

and variables. 

Sicirec Bolivia provided data on the size of the plantations, expected value per timber type, 

products, expected costs and growth rates. Parts of the material was already presented in cash 

flow models, which the author used as a base for further calculations.  

Through the whole study, both the values of existing plantation were calculated and a scenario 

in which growth with 900 hectares of plantations are foreseen for the next three years (2014-

2017). In the first scenario, only the actual amount of hectares planted is taken into account 

(1416 ha) – referred to as Scenario A, and in the second one the total amount of hectares will 

increase with 400 hectares in the planting season 2013-2014 and after that 300 hectares/ year 

during the next 3 years (2015-2017) –(referred to as Scenario B), totalling 2316 ha in 2017. 

The following chapter describes the methodology used for this valuation, chapter 2-6 touch on 

the assumptions underlying the different valuations and the final chapters are reserved for 

describing the value of the plantations in different classifications and scenarios, including 

analysis of the outcomes. 

The author would like to give a special thanks to the director of Sicirec Bolivia, Ir. Anko Stilma 

for his fine cooperation and the satisfying discussions and provision of data, that was needed 

to come to the results presented in this study.   
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2. Methodology  
 

The purpose of this study is to estimate the market value of the plantation under management 

by Sicirec Bolivia. Market value is generally defined as a current value in a knowledgeable 

market; the International Valuation Standards Council defines it as follows: 

“the estimated amount for which a property should exchange on the date of valuation between a 

willing buyer and a willing seller in an arm’s-length transaction after proper marketing wherein the 

parties had each acted knowledgeably, prudently, and without compulsion.”1 

Most common international norms that treat about the correct, accountable valuation of assets are 

the International Financial Reporting Standards (IFRS), sometimes better known by the original 

name of IAS (International Accountability Standards). In our case, we treat with a biological asset 

that is defined in IAS 41 – Agriculture2.  

The IAS treats a forest plantation as a biological asset, of which felled trees are its produce, and 

logs and lumber are the products resulting from the processing after harvest.  

The IAS defines that if an active market exist, the asset’s value should be defined by its value 

on the active market. However, an active market is characterized by 3 elements: 

(a) the items traded within the market are homogeneous;  

(b) willing buyers and sellers can normally be found at any time; and  

(c) prices are available to the public 

All three characteristics are not fulfilled by the market of plantations in Bolivia, where existing 

plantations are not homogeneous (quality, age, species, management and site strongly differ), 

willing buyers and sellers are very scarce and public prices are basically not known.  

 

The IAS informs us:  

“If an active market does not exist, an entity uses one or more of the following, when available, 

in determining fair value: 

 (a) the most recent market transaction price, provided that there has not been a 

significant change in economic circumstances between the date of that transaction and 

the end of the reporting period;  

(b) market prices for similar assets with adjustment to reflect differences; and  

(c) sector benchmarks such as the value of an orchard expressed per export tray, 

bushel, or hectare, and the value of cattle expressed per kilogram of meat.” 3 

The fair value is defined in the IAS 41 as: 

“The fair value of an asset is based on its present location and condition. As a result, for 
example, the fair value of cattle at a farm is the price for the cattle in the relevant market less 

the transport and other costs of getting the cattle to that market.” 

                                                           
1
 International Valuation Standards 1 - Market Value Basis of Valuation, Seventh Edition. 

2
 Reference to IAS. 

3
 IAS 41 – paragraph 18, IFRS. 

http://en.wikipedia.org/wiki/Arm%27s_length_principle
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In this case of strongly dispersed timber plantations of Sicirec Bolivia, no history of market 
transaction price exists (a). Also, market prices of similar assets with adjustments can best be 
found  in prices of felled trees or processed timber at commercial centres (b). A recently 
updated market study performed by of Sicirec Bolivia in 2012 can be used in our case for 
benchmark values. 
 
The focus of the establishment of the plantations by Sicirec Bolivia has always been to produce 
processed timber, part of it in export quality for international markets, where timber is sawn 
and transported to a nearby port (Arica, Chili), this way taking advantage of a large part of the 
added value-chain of the timber. As such, it is assumed in this study to base the fair value of 
the plantation on the prices of processed timber (domestic or international market prices 
according to product) less costs of felling, transport, processing and sales. 
 
As all of the produce from the plantations comes from future harvests and market-determined 
prices or values are not available in its present condition, the present value of expected net 
cash flows from the asset, discounted at a current market-determined rate is used to 
determine the fair value (in line with IAS 41:20): 
 

“In some circumstances, market-determined prices or values may not be available for a 
biological asset in its present condition. In these circumstances, an entity uses the present value 

of expected net cash flows from the asset discounted at a current market-determined rate in 
determining fair value.“ 

 
The asset value is determined excluding calculations of taxes or finance costs, as established in 
the same IAS4: 
 
“An entity does not include any cash flows for financing the assets, taxation, or re-establishing 
biological assets after harvest (for example, the cost of replanting trees in a plantation forest 

after harvest).” 
 
Calculation were made in the spreadsheet programme MS Excel (2007), based on information, 
spreadsheets and a market study provided Sicirec Bolivia. For the calculation of Net Present 
Values (NPVs) and Internal Rates of Returns (IRRs) the corresponding formulas in MS Excel 
2007 were used. 

  

                                                           
4
 IAS 41 – paragraph 22, IFRS. 
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3. Overview of base parameters 
The following information was provided by the administration of Sicirec Bolivia and used as 

base parameters for the valuation. 

All plantations, which are spread over 4 departments in Bolivia, are classified according to their 

growth class: Fast, Intermediate and Slow. The division is natural, as the growth class 

determines both the average biological growth rate (mean annual increment), the moments of 

harvest, type of products and market value. 

The following table (1) provides a determination which specie is in which category. 

 

Table 1 – Species classification 

As mentioned in the introduction, two scenarios are calculated: 

 Scenario A – Only existing plantations 

 Scenario B – Existing plantations plus establishment of new plantations in the year 

The following table (2) provides an overview of the amount of hectares in both scenarios per 

establishment year. 

 

Table 2 – Planted hectares per establishment year and type of specie in both scenarios 
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The thinning scheme per growth-class is provided in the following tables: 

 

Table 3 – Thinning schedule per tree species 

The plantations of Sicirec Bolivia are spread through four departments: Beni, La Paz, Santa Cruz 

and Cochabamba.  

Because of the nature of Sicirec’s incorporative business model, where plantations are 

managed in close cooperation with local small-holder farmers, many plantations are spread 

over many different sites. The following table indicates the division of the amount of hectares 

over the four departments. In Scenario B, no difference is indicated between the departments, 

as it is not yet known where future plantations will be established. 

For this valuation, the plantations in different department were assumed to be homogenous in 

quality and the economic value that can be generated from it (within each growth class). The 

information provided by Sicirec is based on conservative estimates regarding economic value, 

growth rates and quality. Furthermore, variables such as transport and maintenance costs – 

which differ for every plantation – were provided as an average for all plantations.  

Table 4 - Size of plantations per Department 
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4. General assumptions underlying the valuation 
 

Mean Annual Increment 

The MAI (Mean Annual Increment) is set at 28 M3 /year/ha for Fast growing species, 15 M3 / 

year/ha for Intermediate growing species and 8 M3 / year/ha for Slow growing species. These 

numbers are conservative for forest plantation practices. Yet, no empirical data was provided 

showing that these numbers are consistent with reality – as such the calculated value of the 

plantations can differ when in reality MAI is higher or lower. Furthermore it is known that 

growth of trees is not at a constant rate through the years, but with the largest annual 

increments  after a couple of years, which is then to decline slowly after the top-growth year. 

Assumed in the models and calculation of the valuation of the Arbolivia plantations of Sicirec 

Bolivia is a constant growth rate: 

 

MAI (Mean Annual Increment) per growth class 

Fast growing species:    28 M3/year/ha. 

Intermediate growing species:   15 M3/year/ha. 

Slow growing species:    8 M3/year/ha. 

Discount rate 

As a discount rate for calculating Net Present Values, usually a discount rate is used that 

incorporates the risk of the country and type of business. In this valuation, the Risk Premium 

on Lending for Bolivia is used, provided by the World Bank. This value represents  

“the interest rate charged by banks on loans to private sector customers minus the ´risk free´ 

treasury bill interest rate at which short-term government securities are issued or traded in the 

market.” 

The value has been oscillating between 9.50 % and is 10.60 % between 2009 and 2012 (no 

more recent values are available)5. For this valuation, a value of 10.00 % has been used as a 

discount rate.  

Exchange Rate 

A constant change rate for the Bolivian Currency (Bolivian peso) / USD is set a 6,88 Bs./USD. 

Inflation rate 

Assumed is an inflation rate of 5.2 %. This is based on the inflation rate in Bolivia over the 

years 2008-2013, as measured by the World Bank6. 

  

                                                           
5
 World Bank Website, http://data.worldbank.org/indicator/FR.INR.RISK 

6 World Bank Website, http://data.worldbank.org/indicator/FP.CPI.TOTL.ZG/countries/BO?display=default  

 

http://data.worldbank.org/indicator/FR.INR.RISK
http://data.worldbank.org/indicator/FP.CPI.TOTL.ZG/countries/BO?display=default
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5. Assumptions regarding prices of timber and carbon credits 
 

The produce to be provided from the plantations are the following7: 

 Pulp    (I,S) 

 Poles (1st quality)  (F,I,S) 

 Poles (2nd quality)  (F,I,S) 

 Laths    (I,S) 

 Lumber    (F,I,S) 

 Lumber (export quality) (I,S)  

Only the lumber (export quality) will reach international markets, for which prices in Arica, 

Chile were used as references. For all the other timber products, priced were based on the 

Bolivian, domestic market. 

For calculating positive cash flows coming from the sales of produce, prices were based on a 

market study realized for Sicirec Bolivia Ltda. in 20128 with updated prices where necessary.  

Based on the prices, costs were reduced for felling and extraction costs, processing costs, saw 

mill costs, drying costs, processing costs and transportation costs. The used values for all of 

these costs can be found in the indicated market study. This resulted in a Gross Margin for 

each product type.  

  

                                                           
7
 The codes behind the product type indicate which species growth class can produce what product. (F = 

Fast growing species, I = Intermediate growing species , S = slow growing species). See table 1 for details 
on the species per growth class). 
8
 Wood Products And Market Projections, Sicirec Bolivia Ltda. 
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The Gross Margins for the products are the following: 

 

Table 5 – Prices per type of tree species and type of product. 

The indicated margins are excluding any taxes (deductable or non-deductable), according to 

IAS 41. Furthermore, per growth class is indicated what annual price increase is used 

(conservative estimations) for both domestic and international prices. It was taken into 

account that from the calculated margin coming from the sale of the product, 50 % is for the 

farmer of the plantation and 50 % is for Sicirec Bolivia Ltda. 

For the actual plantations, revenues generated through the sale of carbon credits (on the 

voluntary market) were included in the cash flow streams evenly spread during over years 

2007-2013, according to the table 6. The price is based on a value of 6 USD net revenue per 

hectare. No carbon credit revenues were included for future plantations (Scenario B).

  

Table 6 – Revenues trough carbon credits 
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6. Assumptions regarding costs of management 
 

Sicirec Bolivia has provided a cost-structure for both Scenarios (A & B). The total cost of the 

management of the plantation is as follows (table ): 

 

Table 7 – Operating costs for plantations Sicirec Bolivia Ltda. 

These costs include all that is needed for the management of the plantations, in both 

scenarios, yet does not include costs for felling, transport, transformation and selling (see 

chapter 5).  

For the years 2013-2014 till 2049-2050 (Scenario A) and till 2052-2053 (Scenario B), which are 

the years of final harvest of slow growing species, the yearly cost is adjusted with the following 

parameters: 

 An inflation rate of 5.2 % year on year (yoy). 

 Decrease in costs of 5 % year on year due to increase in efficiency. 

 This results in a net increase of 5 % (10-5 %) year on year, as demonstrated in Annex 1. 

The yearly cost of 759.821 USD in Scenario A and 974.492 USD in Scenario B are the estimated 

costs for the year 2013-2014. The amount of hectares managed in Scenario A is 1416.27 (year 

2013-2014). The maximum amount of hectares managed in scenario B is 2316.27 ha (year 

2016-2017). 

Assumed is that management costs is fully determined by the amount of hectares, and costs 

increase (and decrease) linearly with the amount of hectares under management9. This implies 

that, with the harvesting of plantations over time, the amount of hectares will also decrease. 

Costs per hectares were calculated for 2013-2014 based on costs presented in table 6, and 

adjusted for the following years based on the mentioned assumptions on inflation and 

efficiency (totalling a 5 % increase yoy). It is assumed, that the year after a plantation is 

harvested, no costs apply anymore to that harvested plantation.  

In Annex 1, the costs per hectare and total costs assumed for both scenario A and B are 

presented. 

                                                           
9
 Strictly speaking management will have a certain fixed costs with variable costs per hectare. Yet, as 

most of the costs are variable (maintenance, transport, personal) and are determined by the amount of 
hectares and farmers under management, for simplicity reasons we applied a lineal relationship 
between costs and hectares under management. 
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7. Valuation per timber specie and product type 
 

The following chapter provides a calculation of Net Present Values (NPV) and Internal Rate of 

Return (IRR) values for the total plantations. Furthermore, a calculation is provided per 

department (Scenario A). Both total values and values per hectare are calculated. 

In the second part, a calculation is provided for the plantation of each particular year of 

establishment.  

Valuation of tree plantations per Growth Class and Department in both Scenarios 

The calculated Net Present Value (NPV) for all existing plantations (Scenario A) is 5.888.466 

USD. The majority of the value is located in Santa Cruz (3.889.260 USD), with smaller values in 

La Paz and Beni. All IRR values in all regions have a strong positive value, from 17.6 %  in 

Cochabamba to 26.1 % in La Paz. 

Worth to mention is that all plantations are considered of equal quality with equal cost and 

future revenues. The difference of value per region is therefore only attributable to the age 

and size of the plantation. 

 

Table 8 - Calculated NPV values per Department and Scenario 

Interesting to observe is the division of the NPV over the different tree species. Both Fast and 

Slow growing species have positive NPV values (45.034 USD and 280.491 USD respectively), 

whereas the Intermediate growing species show a strong positive value (5.562.942). This is 

also clearly reflected in the IRR per species category: 14.3 % for Fast, 25.0 % for Intermediate 

and 13.5 % for Slow growing species (Scenario A). This strongest contribution to the high NPV 

value is almost fully contributable to the Intermediate growing species.  

 

Comparing both Scenario A and B, the total Net Present Value is higher in Scenario B: 

8.529.300 (44.8 % more). This is actually relatively less than expected when considering the 

amount of hectares managed (63.5 % more). This effect can mostly be explained by the smaller 
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Table 9 - Valuation per establishment year 

overall share of Intermediate growing species (83.7 % of total in Scenario A, and 77.1 % in 

Scenario B), which have a mayor effect on the total NPV, and the slightly lower IRRs in Scenario 

B.  

Comparing the IRR of both Scenarios, the total IRR of the plantations increases from 22.9 % 

(Scenario A)  to 23.7 % (Scenario B). This might be less than expected. The improvement of 

costs of price/hectare in Scenario B does not compensate in a better IRR for Fast growing 

species. The result is a decrease for this growth class in IRR (from 14.3% to 11.3 %). For Slow 

growing species a very small decrease is calculated (13.5 % to 13.4 %), while Intermediate 

growing species show a significant increase on the IRR (25.0 % to 27.3 %), comparing Scenario 

A and B.  

Valuation per establishment and species category 

A more detailed look at the NPV values for each particular establishment year per tree species 

gives more insight in the value-structure of the plantations. Table 9 shows the calculations in 

finer detail.  

The plantations from year 2007-2008 till 2010-2011 all have a positive NPV with IRRs above 

10%, no matter what growth class. This is, of course, due to the fact that the plantation has 

been managed for several years already (investment done in past are not taken into account), 

and (final) harvest(s) and revenues from carbon credits are soon resulting in a high NPV10.  

For the existing plantations, all have positive IRRs expect for the Fast growing plantations from 

the most 3 recent years and the slow growing plantations from year 2013-2014. Nevertheless, 

                                                           
10

 In NPV calculations, profits far away in time have a smaller impact on the NPV than profits that will 
take place soon. Same with losses. 
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all total IRR values are above 10%. Analysing Scenario B, it comes clear that most profitable are 

Intermediate growing species, and after that slow growing species. Note that for the future 

plantations no carbon credit revenues were included, which result in a significant reduction in 

IRR compared to the existing plantations. 
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8. Overall valuation and incorporation of risk factors 
 

The total value as indicated in chapter 7 of the existing plantations is calculated at 5.888.466  

USD. 

 

The following valuations described in this chapter incorporate an extra risk factor in the 

valuation of the tree plantations. In the previous calculations, no risk for total losses of 

plantations were taken into account. Total losses of plantations can occur due to extreme 

weather conditions, fires, tenancy problems of farmers or other social, regulatory or possible 

other situations that disrupt future harvest and income possibilities.  

Two risk-scenarios were calculated, a best-case scenario of 5 % losses (of all plantations), and a 

worst-case scenario of  10%-15%-20% losses for respectively fast, intermediate and slow 

growing species for both Scenario A and B. Assumed is in both risk-scenarios that the losses 

occur just before the final harvest time, thereby counting for full costs of management per 

hectare during the whole lifetime of the plantation, while reducing the revenues of the final 

harvest of the particular plantation with the indicated percentage. Non-final harvests are not 

reduced in both scenarios. 

 

 

Table 10 - Valuation in different Risk Scenarios 

The value of the existing plantations is 5.649.989 USD when considering Best-case losses (5%), 

and 5.166.019 USD in Worst-case losses (10 to 20%). 

What can be observed in Table 10, is the decrease in both NPV values (total or per Ha), to 

respectively 22.7 % in the Best-case scenario and 22.4 % in the Worst-case scenario, compared 

with the No-risk scenario (Scenario A). In Scenario B,  these values are respectively 23.5 % and 

23.2 %. In terms of IRR, the values differ only slightly. 
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9. Summary and conclusion 
 

In this study the Arbolivia plantations were valued for both the existing plantations and a 

second scenario in which a growth of plantations under management is foreseen of 900 

hectares in the next three years.  

The scope of this study has been to calculate the value of the plantations in different 

scenarios, also disaggregated per tree species category (Fast, Intermediate and Slow growing 

species) and region. Additionally, detailed calculations were made to show values per 

establishment year per growth class and also in 2 risk-scenarios in which losses of plantations 

occur. 

Information on the plantations, growth rates, management costs and products was provided 

by Sicirec Bolivia Ltda. to the consultant, including a market study with prices and costs of 

processing and transformation. Assumptions of variables and parameters, such as the increase 

of economic values and discount rates were described in detail in chapter 3 to 6. 

The study finds the total value of the existing plantation to be worth 5.888.466  USD or 

40.983.723 Bs. in the case of no losses. The value of the existing plantations is 5.649.989 USD 

when considering a Best-case scenario of 5 % losses, and a value of 5.166.019 USD in a Worst-

case scenario were 10 to 20% of the plantations are lost. 

Noteworthy is the difference of value of plantation per year and specie-type. Older plantation 

are obviously more worth than future plantations, due to past investments and relatively early 

final harvests. Yet, comparing both fast, intermediate and slow growing species, it is clear that 

the intermediate growing species outperforms the other two in terms of value-generation. The 

internal rate of return of the Intermediate-growing species group is 25.0 % for the existing 

plantations, while 14.3 % and 13.5 % for respectively Fast growing and Slow growing species.   

The reduced value of the fast growing specie plantation may come as a surprise, but can be 

easily understood when looking at the margins of the timber value. Whereas first quality 

plywood (coming from fast growing species) is valued at a 67 USD/M3 margin, the margin on 

export quality lumber for intermediate growing species is 212 USD/M3. Though both yearly 

managed costs are considered equal and the intermediate growing specie lives 12 years 

longer, the higher margin provides a much better rate of return.  

This is also true when comparing intermediate growing species with slow growing species. The 

extra time  for a slow growing specie to be harvested (10 years more than intermediate), does 

not result in a higher IRR, even though the margin for export quality timber is 403 USD/M3 

compared to 212 USD/M3 of the intermediate growing species. This has much to do with the 

longer project costs per hectare for the time slow growing species take. 

Overall, the study shows that rates of return can be increased by expanding hectares under 

management, and also makes potential economic loss less vulnerable in high-risk scenarios. 

The intermediate-growing species should be preferred from an economic point of view -  they 

strongly outperform both Fast and Slow growing species. 
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Annex 1 – Increase of project costs in time 
 

Project costs per hectare and total over the years, in both scenarios. 

 

 


