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1 INTRODUCTION
In many countries, forest resources represent a significant natural asset that can be used to produce a wide
range of economic, environmental and social goods and services. Where they are held by the government
on behalf of the nation, they can also be used to generate government revenues to support economic
development and other government policies and programmes.

In purely economic terms, governments can choose to earn revenues from the management of their forest
resources either by directly managing them themselves (e.g. through state-owned forestry companies) or by
allowing the private-sector to manage them (e.g. as forest concessions) in return for the payment of a
charge, fee or levy.1 In many countries, governments choose the latter option as a way of generating
government revenues. This allows them to benefit from the perceived greater efficiency of the private-sector
in the production of commercial goods and services. It also enables them to concentrate their attention on
forestry policy development. However, under such arrangements, governments are presented with two major
challenges:

•  the effective monitoring and control of private-sector forest operations; and

•  the design and implementation of an appropriate system of forest charges and revenue collection.

An earlier report (Mitchell, 1998b) has already proposed a large number of measures to support the
monitoring and control of forest concessions. This report addresses the second of these issues.

Forest charges are paid to the government in return for permission to utilise state-owned forest resources
and can be structured in a variety of ways, such as: flat-rate charges per cubic metre of roundwood cut or
taken from the forest; annual charges on the area of forest in a concession; percentage tariffs on the value of
forest products produced; or as a combination of such charges (see: Gray (1983), for a comprehensive
discussion of the different types of forest charges commonly in use around the world). Such charges are
often set with reference to the economic rent from roundwood production. However, there has been a long-
running debate about whether forest charges in may countries have been set at sufficiently high levels to
capture a significant share of the economic rent from roundwood production (see, for example: Repetto and
Gillis (1988) for an early review of the level of forest charges in place around the world).

This report presents the results of an analysis of economic rent from roundwood production in Suriname,
which has been produced to help staff of the Suriname State Forest Service (Lands Bosbeheer or LBB) and
Foundation for Forest Management and Production Control (Stichting voor Bosbeheer en Bostoezicht or
SBB) calculate economic rent and use this measure as a basis for setting forest charges in the future. During
this analysis, it was noted that there are several areas where efficiency and profitability could be improved in
the forestry sector in Suriname. This would suggest that the potential value of roundwood production and
economic rent in the sector could be higher than is currently realised. Therefore, the report also examines
the main areas where efficiency and profitability could be improved, discusses the current constraints to such
development and suggests policy measures that might encourage such development.

The remainder of this report is in five main sections. Section two briefly describes the concept of economic
rent: what it means; how it is calculated; and why it is so important. The third section of the report presents
the results of the economic rent analysis and the fourth section presents some recommendations for forest
charges in Suriname. Section five describes some of the most important ways in which the efficiency and
profitability of the forestry sector in Suriname might be improved in the future. Section six discusses the
current constraints to such developments and describes ways in which such constraints may be overcome
through changes to current government policies.
                                                          
1 To try to minimise confusion, general statements about payments from the private-sector to the government

(including SBB) will be referred to as “charges” in this document. The term “fees” will be specifically used to
refer to payments to SBB for the financing of its operations. The term “levies” (also known as royalties or
retribution) will be used to refer to payments to the government for the use of forest resources.



2

2 ECONOMIC RENT AND FOREST CHARGES
Economic efficiency is an underlying objective of government policy in most countries and should be
reflected in the way that forestry administrations organise their forest concession policies. Economic theory
shows that economies tend to function most efficiently when the levels of output and prices of goods and
services are established through competitive markets. Therefore, in situations where the government
controls the production of a good or service, such as they do with forest concessions, a useful starting point
for developing a charging policy is that the government should aim to charge for the use of forest resources
in a way that resembles what might be achieved in a competitive market.2

It is sometimes possible for the government to implement efficient forest charging policies by managing their
forest resources in a way that replicates the competitive market. For example, the state could divide
production amongst a number of competing state enterprises or use a competitive mechanism (such as
auctions or sealed tenders) to sell the rights to harvest forest products. However, in the case of long-term
forest concessions, it is often technically difficult to introduce competition into the process of awarding and
supervising the concessions.3 Therefore, governments usually have to set charges for the use of the forest in
a way that hopefully reflects what the competitive market value of the outputs from the resource would
probably be.

There is a further complication in the case of forests (and some other types of natural resources), in that
these resources are essentially produced for free (i.e. the resources occur naturally, although the production
of outputs from these resources involves a production cost). Therefore, it is not possible to look at the cost of
creating the resource as a guide to what the charge for using it might be. Furthermore, unless there is a
private forest owning sector, it is not even possible to get a reference price for the value of these outputs
from the private sector. Therefore, in the case of forests and other natural resources, the amount that the
government charges for the use of the resource has to be calculated from a theory and economic rent is
often chosen as an appropriate measure on which to base forest charges.

This section of the report describes what economic rent is and shows how it can be calculated and used as a
guide to setting forest charges. It then describes some of the challenges to calculating economic rent, before
finishing by re-emphasising why it is so important to establish the correct level of charges for the use of
forest resources.

2.1 What is economic rent?
Economic rent can be defined as the surplus value created during the production of a good or service, due to
the ownership of a factor of production that is in fixed or limited supply. In many economic activities, it is not
possible to create economic rents. Thus, for example, if a sawmiller could sell sawnwood for far more than
the cost of production (and thus, earn an economic rent from that activity), other producers would soon enter
the market and drive product prices down, such that the surplus would disappear. However, if that activity
was dependant upon a fixed factor of production (e.g. a prime location in a city or an exclusive property right
such as a patented production process or copyright on a product design), then other producers could not
enter that particular part of the market and drive prices down and the economic rent would persist.

                                                          
2 There are, of course, situations where the market does not produce outcomes that would be efficient in the

wider sense of the word; for example, in cases where there are significant non-market costs or benefits
associated with production (i.e. social and environmental costs and benefits). Indeed, the presence of such non-
market impacts - or externalities - is often the justification for government intervention in markets. However,
these extensions to the basic theory behind setting forest charges will not be examined here.

3 For example, the level of output that will be obtained from such resources is often unknown and, particularly in
the case of forest management concessions, a number of requirements to invest in the resource (e.g. build
roads, protect the forest from fire and perform certain silvicultural activities) are often included in such
agreements.



The classic example of an economic rent is a land rent. Land supply is generally fixed and land costs nothing
to produce yet, with the addition of other inputs, land can be made to produce outputs that are far higher in
value than the total cost of the inputs. On very productive land or land in favourable locations, the economic
rent is high; while in more remote or less productive areas, economic rent is much lower. In a competitive
market, potential users of the land would be prepared to pay a rent to the owners of the land that is equal to
the economic rent from its use.

It should be noted however, that other factors of production can also earn economic rents if there are
artificial barriers or other rigidities that restrict the supply of these factors to the market. An important point for
governments to note is that they can have a major impact on the creation of rents in an economy if the
policies they pursue affect the flow of capital or place other constraints on the way that markets function.

2.1.1 Economic rent in the context of forest concessions

The economic rent from a forest concession is a type of land rent. In the case of the natural forest, the
resource occurs without any investment (i.e. it occurs naturally and is not planted or created in any way) and
the value of outputs from the forest will be higher than the costs of production up until the point at which low
stocking, poor accessibility or distance from markets makes production uneconomic.

The economic rent from roundwood production is generally referred to as the stumpage value of roundwood,
or the price that would be obtained if the timber were sold standing in a competitive market. In some
countries, timber is sold standing by competitive means such as auctions or tenders but, for a number of
reasons, this is not common in tropical forests managed under selective cutting systems. Therefore, the
government has to estimate what an appropriate level of forest charges should be and the estimated
economic rent from roundwood production is often chosen as the basis for setting forest charges.

2.2 How is economic rent estimated?
In the context of forests managed for timber production, economic rent is simply estimated by subtracting the
costs of roundwood production from the value of roundwood produced from the resource. However, this
calculation is often more complicated than it seems. Firstly, it is often necessary to build-up the total cost of
roundwood production from the cost of each individual forestry activity (e.g. forest management and
planning, felling, extraction and transport to the point of sale). Furthermore, the cost of each activity also
usually has to be constructed from its individual components (e.g. labour costs; the costs of consumable
items used in the activity such as raw materials, fuel and minor tools and spare parts, and the cost of capital
such as equipment, machinery and buildings). In addition to these cost components, the calculation of total
production cost should also include an allowance for normal profit (see Box 1).

Box 1 Normal profit in the calculation of total production cost

T
p
u

In any economic activity it is necessary for producers to earn a certain amount of profit to justify their continued
investment in that activity. This level of profit is usually referred to as normal profit, which, in  the context of forest
concessionaires, can be defined as:

"the level of profit that provides a return on the forest concessionaires investment in capital and
infrastructure, which is just sufficient to keep the forest concessionaire operating in the sector."

The level of normal profit is usually determined with reference to the returns which can be made from investing in
other sectors of the economy or in financial instruments (such as stocks, bonds or savings accounts), with an
adjustment to take into the account the relative risk associated with investing in the forest concession compared with
the risk from these other types of investments.
3

he two cost components that are generally the most difficult to estimate are the capital cost and the level of
rofit that a forest concessionaire should be allowed to retain (i.e. the normal profit). The cost of capital is
sually based on the depreciation of capital used in the production process (see Whiteman (1999a) for a
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discussion of depreciation). The level of normal profit is usually expressed as a required rate of return on the
total amount of capital invested in the production process.

The pie chart shown in Figure 1 demonstrates how the total value of roundwood production might be
distributed between labour and raw material costs, capital cost, normal profit and economic rent. The value
of roundwood is represented by the total size of the pie. The various components of the total roundwood
production cost are represented by the dark shaded slices of the pie and the unshaded slice represents the
economic rent. It is worthwhile noting that a large proportion of the roundwood production cost is usually
accounted for by the cost of capital and normal profit in most forest operations. Because this cost is largely
fixed (i.e. it doesn’t vary with output levels), the efficiency of capital utilisation can have a dramatic impact on
the total roundwood production cost and, consequently, the level of economic rent earned from roundwood
production.

Figure 1 The relationship between production costs, profits, economic rent and government levies

2.2.1 The calculation of economic rent from roundwood production in Suriname

In order to calculate the level of economic rent from roundwood production in Suriname, detailed information
about the costs of production and roundwood prices was collected from a variety of sources from both within
Suriname and abroad (see Whiteman, 1999b for further details). Information about roundwood prices was
obtained from local sawmillers and independent loggers and information about production costs was
collected from local and international suppliers. This information was first collected in September 1998, then
revised figures were collected in July 1999.

Information about materials consumption and current rates of productivity was also collected from
discussions with forest managers and reference sources such as machine operator’s handbooks. It was at
this point that the currently low level of productivity and capital utilisation across much of the forestry sector
in Suriname was noted. The initial analysis presented here is based on current harvesting methods and
levels of productivity.

This information was used, with the raw data about the costs of individual items, to produce unit production
costs for each forestry activity, using a simple spreadsheet model constructed for this purpose (see

Labour and raw
material costs

ECONOMIC
RENT

Normal profit

Capital costs

Forest charges

Excess profit
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Whiteman, 1999a for further details of the roundwood production cost model used in this analysis). A
simplified picture of the process used to estimate unit costs of production is given in Figure 2.

Figure 2 A simplified picture of the process used to collect cost data and produce unit costs of
production for various forestry activities in Suriname

2.3 The relationship between economic rent and forest charges
As Figure 1 above shows, the economic rent from roundwood production is the surplus remaining from the
sale of the roundwood after all the production costs have been covered. In other words, if the rights to cut a
particular area of forest were auctioned in a competitive market, it could be expected that the highest bid
would be close to this level of economic rent. Therefore, if roundwood is harvested from state-owned forest,
the charge that the forestry administration sets for the use of the resource should usually be set at a level
that captures a significant proportion of this economic rent.

Any economic rent, which is not captured by government levies, is earned by the forest concessionaire, the
concessionaire's customers (i.e. the sawmill owner, which may be the same person) or, occasionally,
contractors or others involved in the production process.4  This proportion of the economic rent that does not
accrue to the government (as the owner of the resource) is usually referred to as "excess profits" or "windfall
profits".

There may be circumstances where the government deliberately decides to collect less than the total amount
of economic rent in order to give a subsidy to roundwood production or to the domestic forest processing
industry. However, it is often the case that government charges fail to capture the total amount of economic
rent from roundwood production, because the government is uncertain about the level of economic rent
being generated in the sector.

                                                          
4 This can also include government officials involved in the awarding and monitoring of forest concessions. In

may countries, low rent capture finances corruption in the forestry sector.
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Cost of factors of
production
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2.4 The main challenges when calculating economic rent
There are three main challenges when attempting to calculate economic rent: the collection of accurate and
reliable cost and price information; the variability in economic rent across different regions and types of
forest; and the question of what is an appropriate level of normal profit in the sector.

2.4.1 Data quality

There are two main problems with the collection of cost and price data for economic rent analysis. The first is
that such information is often not readily available and, even if it is, it may not be very reliable. This is
particularly the case with some of the components of the production cost (e.g. the cost of repairs and
maintenance) where forest operators often do not keep accurate records. This can partly be overcome by
referring to machine operator’s handbooks and collecting information about the cost of typical repair and
maintenance activities in order to calculate an estimate of the cost. Another way in which the situation may
be addressed is by asking forest managers about how often they perform various activities such as
maintenance in order to get a general idea of the cost of such activities.

The second problem that occurs, is that it is often in the interests of the respondents to any enquiry to
understate prices and overstate costs in order to give the impression that profitability is low (and
consequently that forest charges should be low). Some take this a step further and deliberately record low
prices in their records in order to alter their tax position (this is particularly a problem where the forest
concessionaire supplies a sawmill owned by the same person or company where this practice, known as
artificial transfer pricing, can be used to considerable advantage). There is some evidence that artificial
transfer pricing is widespread in the export sector in Suriname.5 This problem can only be overcome by
judging how reliable the data collected is by comparing the responses given by individuals with each other
and with any competitive market information that may be available (for example, by working back to a
roundwood price from the sale price of finished wood products).

2.4.2 Variability

The second challenge is that, like any land rent, the level of economic rent from roundwood production can
vary greatly due to a number of factors such as the productivity of a site, the volume of commercial species
present, transport distances and other site conditions.

Where the total roundwood production cost varies due to factors over which the forest concessionaire has
little control, this variability should be taken into account in the design of the forest charging policy. In other
words if, for example, the total roundwood production cost from a particular concession is high because it is
a long way from the market, this should be accommodated in the forest charging system by setting a lower
forest charge for outputs produced from this area. Examples of factors that should be accommodated in this
way include: the level of stocking of commercial species in the forest; terrain and other working conditions;
and the distance from the forest concession to the market. The most important of these factors is likely to be
transport distance and this is the main variable that is examined in this analysis.

There is also a second group of factors that can affect the economic rent from production, over which forest
managers do have some control. These mostly concern the efficiency of operations and include variables
such as: the length of skid-trails used to extract timber; harvesting machine availability and utilisation rates;
and the utilisation of appropriate technology. In these cases, the charging policy and the way in which forest
concessions are awarded and supervised should aim to encourage greater efficiency and the reduction of
the total roundwood production cost, in order that the economic rent from production can be maximised. In
other words, inefficiency and low productivity is not a reasonable excuse for setting low forest charges.
                                                          
5 One or two forest concessionaires more or less admitted this during interviews with the author and this can be

ascertained from the destinations given on many of the exports, which are to countries with secretive banking
laws and very little timber demand.



7

2.4.3 Normal profit

The last major challenge in the calculation of economic rent is determining what the normal level of profit
should be. As noted above, the forest charging system should aim to set charges such that the government
captures any economic rent that is currently being captured by the private-sector in the form of excess
profits. If, however, the government sets charges too high, they may reduce the level of profits that the forest
concessionaire can retain, which will reduce new investment in the sector and may cause some forest
concessionaires to leave the sector.

Discussions with forest managers revealed that many claim to be currently ignoring the capital value of the
machinery they use6 and simply adding 20% to their operating costs when they come to sell their timber.
Calculating profit in this way underestimates the return that they should be earning on the equipment that
they are using in their forest operations and is certainly less than would be required to stimulate new
investment in the sector. It may, however, be appropriate in the current situation where new investment is
almost non-existent.

In view of the fact that the charging policy should, in the long-run, allow forest concessionaires to make new
investments, it is more appropriate to use the required rate of return on capital as the best measure of
normal profit. For the purpose of this analysis therefore, normal profit has been included in the calculation of
the total roundwood production cost, as an amount that allows the forest concessionaire to earn a rate of
return of 20% on their capital investment (i.e. the current value of the machinery that they are using). This
figure of 20% has been based on discussions with forest concessionaires and forest industry managers
about the returns they expect to get from their activities and is comparable with the real rate of interest (on
deposits) currently prevalent in Suriname.

2.5 The importance of setting the correct level of forest charges
The above discussion has explained the concept of economic rent and shown how it can be calculated and
used to guide forest charging policies. This section briefly discusses the two main reasons why it is so
important to set the correct level of forest charges.

2.5.1 Government revenues

The most obvious reason for setting the correct level of forest charges is that this will have a direct impact on
the government revenues that will be obtained from the utilisation of the forest resource. If charges are too
low (which is often the case) government revenues will not be maximised and this will reduce the scope for
the government to use such revenues for its other policies and programmes. If, on the other hand, forest
charges are set too high, this will result in reduced production from the sector and could lead to the
government obtaining less than the maximum possible level of revenues from the sector.7

A second more subtle reason for attempting to get the forest charging policy right, is that governments tend
to base the priority that they give to different parts of their administration on the relative importance of each
sector to their finances and to the national economy. If the revenues generated from forest charges are low,
this will generally limit the attention that the government gives to the forestry sector and reduce the scope for
the forestry administration to finance and implement other policies for the sector that it wishes to pursue.

                                                          
6 The machinery currently used in the forestry sector in Suriname is generally very old. Operators are concerned

about repair and maintenance costs (which are, not surprisingly, generally quite high) but many stated that, in
their minds, their machinery was fully depreciated (i.e. valueless) and that the cost of capital tied-up in such
machinery did not enter into their financial calculations.

7 Indeed, this may be the current situation with the dual foreign exchange rate policy in Suriname, which has
resulted in the almost complete absence of any exports of manufactured wood products from the country.
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2.5.2 Efficiency

Although government revenues are often an important consideration, a potentially far more important
concern about forest charging policies is that, if the policies are not well designed, they can allow low levels
of efficiency in roundwood and forest product production to persist. This leads to waste and the misallocation
of resources (in terms of not only forest resources, but also labour and capital). Deficient charging policies
can also lead to incorrect land-use decisions, which can subsequently have negative social and
environmental consequences as well.

Examples of some of the detrimental effects of poorly designed forest charging schemes, include:

•  low charges reduce the incentive for forest concessionaires to reduce production costs to a minimum;

•  charges on the volume removed discourage concessionaires from maximising production from each
area of forest; and

•  low charges also reduce the incentive to improve the marketing of roundwood.

Not only are these effects wasteful, but they encourage the development of a processing sector that is too
large (i.e. if roundwood is cheap – more companies want to use it). This discourages efficiency in roundwood
utilisation in the processing sector8 and reduces the incentive to improve the marketing of forest products. It
can also lead to vast amounts of capital being tied-up in a poorly performing forest processing sector, when
some of this capital would be more profitably employed in other sectors of the economy.

In terms of land-use policies, if forest resources appear to be producing relatively low levels of income, there
will be less of an incentive to manage them for production and a greater incentive to preserve them for
conservation purposes or to convert them to other land-uses. While this is probably not a major concern in
Suriname at the moment, it could be important in the long-run as competing activities such as agriculture and
mining gain in importance.

In summary, these issues are critical because they have the potential to distort the whole of the economy
and trap economic development into a cycle of poorly performing industries dependent upon the wasteful
use of an abundant natural resource.

                                                          
8 For example, there is no incentive to invest thousands of dollars in machinery with high product recovery rates

to save a few hundred dollars on wood raw material costs.
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3 RESULTS OF THE ECONOMIC RENT ANALYSIS
The sections below present the results of the analysis of economic rent, based on data and information
collected about roundwood prices and production costs in Suriname. A complete description of the cost and
price data collected in Suriname in August 1998 is given in Whiteman (1999b). This information has since
been updated to take into account recent changes in costs and prices that have occurred due to recent
economic developments.

The total roundwood production cost was calculated using standard forestry costing techniques such as
those described in FAO (1977), with the aid of a simple spreadsheet model developed for the FAO project. A
complete description of the roundwood production cost calculation and spreadsheet model used in this
analysis can be found in Whiteman (1999a).

3.1 Roundwood prices
The prices paid for roundwood in Suriname depend upon a range of factors such as: the location of the sale
(e.g. at stump, at roadside or delivered); timber species and quality; and whether the producer can export the
roundwood or sell it to an exporter. Most roundwood produced in Suriname is either processed in
Paramaribo or exported from Paramaribo, so the prices used in this analysis are the prices paid for wood
delivered to Paramaribo. It is suspected that these prices do not differ significantly from the prices paid in
other areas with wood processing facilities (e.g. Nickerie).

Figure 3 Delivered roundwood prices recorded in the 1999 sawmill survey

Source: LBB

3.1.1 Domestic roundwood prices

Figure 3 shows the delivered roundwood prices recorded in the 1999 sawmill survey carried-out by LBB. As
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up to Sf 55,000/m3 (US$ 40.75/m3) for their roundwood input, while others claim to be able to pay only
Sf 15,000/m3 (US$ 11.10/m3). As noted earlier, there is an incentive for sawmillers to understate these prices
in order to give the impression that they can not afford to pay higher levies. Furthermore, if some of them can
afford to pay up to Sf 55,000/m3, the question that must be asked is: why can't all of them?

In view of the fact that one of the objectives of the forest charging policy should be to encourage the most
efficient forest processors to grow (even if it means that this will take place at the expense of the less
efficient forest processors), prices from the higher end of the ranges given to LBB have been used in this
analysis (see Table 1). This analysis has therefore, used an average price for roundwood sold in the
domestic market of Sf 45,000/m3 (US$ 33.35/m3) for Grade A species and Sf 40,000/m3 (US$ 29.65/m3) for
Grade B species, in order to calculate the economic rent from roundwood production.

Generally, these domestic market prices are still quite low in comparison with the delivered price of
roundwood in other tropical countries.

Table 1 Prices paid for roundwood delivered to Paramaribo in August 1999
Type of roundwood and market Price per cubic

metre (in US$)
Price per cubic

metre (in Sf)
Minimum export prices set by the Suriname Government 110 – 120 148,500 – 162,000
Prices paid for roundwood by exporters 45 – 60 60,750 – 81,000
First-grade roundwood for the domestic market 30 – 33 40,000 – 45,000
Second-grade roundwood for the domestic market 26 – 30 35,000 – 40,000
Third-grade roundwood for the domestic market 22 – 26 30,000  -35,000

Source: Whiteman (1999b), updated with LBB sawmill survey (1999). Note that the prices have been converted between
US$ and Sf at the current (August 1999) market exchange rate of around Sf 1,350 to US$ 1.00. Roundwood for export is
generally traded in US$, while roundwood for the domestic market is bought and sold in Suriname Guilders. The prices
shown in italics are the prices converted from the currency that is generally used for payment to the other currency.

3.1.2 Export roundwood prices

The minimum export price set by the Government of Suriname is the price used for the calculation of export
levies and the remittance of foreign currency to the Central Bank of Suriname. The minimum prices shown in
Table 1 were introduced in October 1998. Before this, the minimum prices for roundwood exports were set at
US$ 90/m3 for Grade A species and US$ 75/m3 for Grade B species.

Nearly all roundwood exported from Suriname in 1998 was exported at a declared price equal to the
minimum price set by the Government. These prices have, therefore, been used in the analysis. It is likely
however that, using offshore companies, the true price paid to many roundwood exporters was higher than
this (see footnote 5 on page 6). For example, exports of roundwood from neighbouring Guyana in 1997
(Guyana Forestry Commission, 1998) were somewhat higher than this (e.g. US$ 169/m3 for Wallaba and
US$ 322/m3 for Greenheart)9. Although the type and quality of roundwood exported from Guyana may be
different to that exported from Suriname, this does suggest that the real value of roundwood exported from
Suriname might be somewhat higher than the declared value reported here.

With respect to the export roundwood prices, one final point worth noting is the difference between the
export price and the prices paid by exporters to roundwood producers. A number of timber traders have
been established in recent years in Suriname and the prices that they pay for export quality roundwood is
roughly half the minimum export price (although they are still generally well above domestic roundwood
prices). These traders may incur some costs (e.g. port handling charges and the cost of holding small

                                                          
9 It should be noted however, that the most recent market summary for 1998 from Guyana has reported a marked

decline in log export prices during 1998 (Guyana Forestry Commission, 1999), although prices do now seem to
be recovering somewhat.
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parcels of timber until they have enough to make a shipment) but this is a fairly clear indication of rent
capture on the part of the timber traders. In their case, they are probably capitalising on having a certain
amount of control over export facilities (another relatively fixed factor of production that can generate
economic rent).

3.2 Roundwood production costs
As noted above, roundwood production costs can vary due to a range of factors outside and within the forest
managers' control. Therefore, as a starting point for this analysis, the production cost for a "typical" or
"representative" forest operation has been constructed. A sensitivity analysis has then examined variations
in the total roundwood production cost, due to variations in the three factors that are likely to have the
greatest impact on costs: transport distance; harvesting intensity; and the size of the annual cutting area.

3.2.1 The total roundwood production cost for a "typical" forest operation

The four broad main factors that influence roundwood production costs are: the area being cut each year;
the harvesting intensity (and thus, annual production from the area); the harvesting, extraction and transport
methods currently used to get timber from the forest to the market; and the average transport distance.
Information about each of these variables has been collected from studies of the harvesting sector in
Suriname and discussions with forest managers.

Cutting area. The majority of forest operations in Suriname are small-scale logging operations
managed either by small to medium-sized sawmills or by some of the larger independent logging
companies. Mitchell (1998a) shows that the average size of the old or former forest concessions in
Suriname (many of which are still being logged) is about 12,000 ha. Assuming a cutting cycle of 25
years, this would suggest that about 480 ha10 is logged each year. However, it is believed that most
concessionaires are currently repeatedly cutting over a much smaller area. Hendrison (1990), for
example, found an annual cutting area of only 220 ha in his study of logging in Suriname and this
was in a large and relatively well-equipped forest concession. Discussions with forest managers
confirmed that generally only very small areas are currently being harvested each year. Therefore,
an annual cutting area of 220 ha has been used in this analysis as representative of a "typical" forest
operation currently working in Suriname.

Harvesting intensity. Information about the sustainable yield from the natural forest in Suriname is
subject to some uncertainty. Results of the CELOS research experiments suggest that a yield of
20 m3/ha with a cutting cycle of 20-25 years may be possible across much of the area. However, this
is partly dependent on the application of silvicultural measures that are not generally applied in
Suriname. In terms of current practices, a figure of 17.5 m3/ha has been used in this analysis, again
based on observations made by Hendrison (1990). Thus, by taking this estimate and multiplying it by
220 ha, these figures would suggest that the current level of production in a "typical" forest operation
in Suriname might be around 3,850 m3/year.11

Production techniques. Current harvesting practices in Suriname are quite inefficient and
productivity is generally low. In terms of their impact on production costs, the two most important
aspects of current practices are the skidding techniques used in the forest and the transport
equipment used to transport roundwood from the forest to the market. The calculation of skidding

                                                          
10 I.e. 12,000 ha divided by 25.
11 This seems reasonable considering the current levels of capacity utilisation in many of Surinam's sawmills.

There are 68 sawmills in Suriname with a roundwood input capacity of at least 600,000 m3/year (Whiteman,
1999b). This would give an average annual roundwood input of 8,800 m3/year per mill. But, current capacity
utilisation is estimated to be, at most, only 45%, suggesting that most sawmills are probably only consuming in
the order of 4,000 m3/year of roundwood.
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costs has been based on the estimated existing road density of 5 m/ha12, with an assumption that no
new forest roads are being built. This is a very low road density and results in long skid-trails for
roundwood extraction. However, it is believed that this is typical of current forest practices in
Suriname. The absence of any road building also means that the cost of road building has not been
included in the production cost calculation. In terms of transport equipment, the analysis has
assumed that the typical forest operation uses trucks with a relatively small carrying-capacity
(20 m3). Such trucks (often home-made) are commonly used in forest operations in Suriname today.

Transport distances. Most of the former forest concessions in Suriname are located in the "forest
belt". This strip starts between 5 km and 20 km from the coast and reaches up to 80 km to 100 km
inland. A few sawmills are located within the forest or part of the way up some of the larger rivers
reaching into the interior of Suriname, but the majority of them are located in the coastal towns of
Paramaribo, Nickerie, and Moengo. Based on the location of most sawmills and former forest
concessions therefore, it has been assumed that the average haulage distance from forest to
sawmill is 85 km and that all roundwood is transported entirely by road.

The total roundwood production cost that has been estimated for a "typical" forest operation in Suriname is
shown in Figure 4. The total roundwood production cost is estimated to be just under Sf 32,000/m3

(US$ 23.50/m3). This cost is broadly comparable with the total roundwood production cost in many other
tropical countries, but is relatively high in view of the transport distance (which is generally much shorter than
in many other tropical countries).

Figure 4 The estimated total roundwood production cost in Suriname in 1999 (by production
activity)

                                                          
12 It should be noted that there is, in fact, very little information to support this figure. The estimate of 5 m/ha road

density was established after discussions with forest concessionaires and LBB staff about what the level of road
density might be.

Transport
Sf 11,100 (35%)

Felling
Sf 1,900 (6%)

Skidding
Sf 11,800 (37%)

Loading
Sf 6,900 (22%)

TOTAL DELIVERED ROUNDWOOD COST – Sf 31,700



13

The figure shows that skidding and transport costs account for the majority of the total roundwood production
cost (37% and 35% respectively). Felling costs are generally quite low because a large proportion of the
felling cost is the cost of labour, which is comparatively cheap compared with the cost of machinery (which
has to be imported).

Loading costs here assume that contractors are used in the many small-scale forest operations currently
typical in Suriname. The forest loader is the piece of equipment with the greatest level of productivity (in
terms of the volume of roundwood it can handle in a day). For example, one forest loader could handle at
least four times the level of production assumed here (and probably much more in a really efficient
operation). In situations where small-scale forest operators are using their own loaders, it is likely that the
total roundwood production cost is somewhat higher than shown here due to the low utilisation of this
particular piece of equipment.

The distribution of the total roundwood production cost between the four different types of cost is shown in
Figure 5. Labour and consumables account for about one-third of the total roundwood production cost, while
the capital cost and normal profit (i.e. expected return on capital) account for two-thirds of the total.

The largest shares of the total roundwood production cost are the capital cost and normal profit. This is an
indication of how important it is to maximise capital utilisation rates in the forestry sector. This can only be
achieved by using the machinery for longer, which, in turn, generally requires a larger production volume
from each forest operation that is currently achieved.

The cost of labour is a cost in local currency, as is a proportion of the cost of consumable items used in the
production process. However, the majority of capital costs are foreign currency costs (i.e. capital equipment
and spare part are mostly imported). Therefore, another consequence of the high share of the total
roundwood production cost accounted for by capital costs is that the total cost is very sensitive to the
exchange rate.

Figure 5 The estimated total roundwood production cost in Suriname in 1999 (by type of cost)
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3.2.2 The impact of transport distance on the total roundwood production cost

The impact of transport distance on the total roundwood production cost in Suriname is shown in Figure 6.
The figures presented here have been calculated by varying the transport distance in the roundwood
production cost model, but keeping the other variables the same (i.e. the figures are the estimated
roundwood production costs for "typical" forest operations at a range of distances from the market).

The figure shows that, as transport distances increase, the total roundwood production cost becomes greater
at a rate of roughly Sf 110/m3 (or US$ 0.12/m3) per kilometre. Transport costs increase with distance not only
because more fuel is consumed transporting roundwood over longer distances but also because, as
distances extend, more trucks have to be used to keep-up with production. Only one truck would be required
to deliver the volume of timber produced by the "typical" forest operation up to a distance of around 100 km.
Beyond this point, contract transport would have to be used to supplement the forest managers equipment
up until a transport distance of around 150 km, at which point the use of a second truck could be justified.

The estimates presented in Figure 6 also assume that all roundwood is transported by road. Some forest
concessions in Suriname use barges or pontoons to transport timber. Water transport is generally much
cheaper per km because large volumes of timber can be transported on each trip. However, again, the cost
is sensitive to the level of utilisation. The cost of water transport can also be much higher than road transport
due to the need to unload and re-load roundwood from trucks onto barges. Generally, water transport starts
to become a more attractive option than road transport at distances of around 150 km (less with higher
production volumes). Therefore, beyond this point, the average increase in transport costs per additional
kilometre may be lower than suggested above.

Figure 6 The impact of transport distance on the total roundwood production cost in Suriname in
1999
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3.2.3 The impact of harvesting intensity on production cost

Figure 7 shows the impact of harvesting intensity on the total roundwood production cost, for three levels of
harvesting intensity (20 m3/ha, 16 m3/ha and 12 m3/ha). At the lowest level of harvesting intensity (12 m3/ha)
the total roundwood production cost is about Sf 41,650/m3 (US$ 30.85/m3), while at the highest level of
harvesting intensity (20 m3/ha) the total roundwood production cost is only about Sf 28,950/m3

(US$ 21.40/m3). The difference between these two figures is significant (Sf 12,700/m3 or US$ 9.45/m3) and
shows how more intensive use of the forest can reduce the total roundwood production cost substantially.

The higher level of harvesting intensity results in a much lower total roundwood production cost for two
reasons. Firstly, a higher harvesting intensity will result in higher overall production and generally better
capital utilisation. This will result in a lower capital cost of production (i.e. the cost of machinery used in the
forestry operation will be spread over a greater volume of production). The second reason is that, because a
greater volume is removed from each hectare, the average extraction cost will be lower (i.e. the cost of
creating skid trails will be spread over a larger volume of production).

The CELOS silvicultural trials suggest that a harvesting intensity of 20 m3/ha should be possible from much
of the natural forest area in Suriname. Therefore, bearing in mind the major impact that harvesting intensity
can have on the total roundwood production cost, the forest charging system should try to encourage the
highest level of harvesting intensity that is possible, which may be around 20 m3/ha in many cases.

Figure 7 The impact of harvesting intensity on the total roundwood production cost in Suriname in
1999
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3.2.4 The impact of the scale of operations on production cost

This size of the "typical" forest operation examined here is believed to be broadly representative of the scale
of operations of most forest concessionaires and sawmillers with forest concessions currently operating in
Suriname. In comparison with forest concessions in the natural forest in other tropical countries, the annual
cutting area of only 220 ha is very small.

Figure 8 shows the impact of the scale of operations on the total delivered roundwood production cost for
three scales of operation (annual cutting areas of 200 ha, 400 ha and 600 ha). At the smallest scale of
operations (200 ha/year) the total roundwood production cost is about Sf 31,700/m3 (US$ 23.50/m3), while at
the largest scale of operations (600 ha/year) the total roundwood production cost is only about Sf 28,850/m3

(US$ 21.40/m3). An even larger scale of operations than examined here would result in further cost savings,
but would not reduce the total roundwood production cost by much further under existing forest harvesting
practices.

The difference between these two figures is not that great (Sf 2,850/m3 or US$ 2.10/m3), because the only
major benefit from a larger scale of operations is higher overall production and generally better capital
utilisation. However, in view of the fact that a certain amount of planning and infrastructure development
(i.e. road building) would be desirable in the sector in future, it is likely that an annual cutting area of at least
600 ha should be encouraged. With a 25 year cutting cycle, this would suggest a total minimum forest
concession size of around 15,000 ha.

Figure 8 The impact of the scale of operations on the total roundwood production cost in Suriname
in 1999
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3.3 Estimated economic rent
Based on the cost and price information presented above, the level of economic rent generated from
roundwood production in Suriname has been estimated for a range of situations. In view of the very different
prices paid for roundwood in the domestic and export markets, these results are presented separately for
each of these markets.

3.3.1 Economic rent from roundwood produced for the domestic market

Based on an average delivered roundwood price of around Sf 45,000/m3 (US$ 33.35/m3) for Grade A
species and total roundwood production costs (depending upon transport distance and harvesting intensity)
varying from Sf 38,000/m3 (US$ 28.15/m3) to Sf 27,000/m3 (US$ 20.00/m3), the range of likely economic
rents from roundwood production in Suriname has been calculated and is shown in Table 2. Economic rent
from the production of Grade B species is likely to be Sf 5,000/m3 (US$ 3.70/m3) less than the figures shown
in this table, due to the generally lower prices paid for roundwood of these species.

Table 2 The likely range of economic rent from roundwood production (Grade A species) for the
domestic market in Suriname in 1999

Transport Harvesting intensity (in m3/ha)
Distance
(in km)

16 18 20

65 Sf 13,525/m3

(US$ 10.00/m3)
Sf 15,500/m3

(US$ 11.50/m3)
Sf 18,250/m3

(US$ 13.50/m3)
85 Sf 11,325/m3

(US$   8.40/m3)
Sf 13,300/m3

(US$   9.85/m3)
Sf 16,050/m3

(US$ 11.90/m3)
125 Sf  6,925/m3

(US$   5.15/m3)
Sf   8,900/m3

(US$   6.60/m3)
Sf 11,650/m3

(US$   8.65/m3)
Note: harvesting intensity and transport distance have been chosen as the two factors that are most likely to vary
between different forest concessionaires under current harvesting practices. Prices paid for Grade B species are
generally around Sf 5,000/m3 (US$ 3.70/m3) less than prices paid for Grade A species, Consequently, the economic rent
from the production of Grade B species is also likely to be around Sf 5,000/m3 (US$ 3.70/m3) less than the figures shown
in this table.

Taking into account the current mixture of Grade A species and Grade B species produced in Suriname, the
average economic rent from roundwood production probably varies from a little under Sf 5,000/m3

(US$ 3.70/m3) to just over Sf 16,000/m3 (US$ 11.85/m3) depending upon location and harvesting intensity.
However, it is unlikely that much roundwood is produced at the lower end of this range, because the most
distant forest areas in Suriname are also probably relatively undisturbed, such that it is easier to harvest at a
relatively high intensity in these areas. (It would also not make much sense because the lowest level of
economic rent shown in Table 2 is also below the current forest levy in Suriname). Based on the current
location of forest concessions and other cutting areas and the typical intensity of harvesting in Suriname, the
results of this analysis would suggest that the overall average level of economic rent from roundwood
produced for the domestic market might be around Sf 11,000/m3 (US$ 8.15/m3).
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3.3.2 Economic rent from roundwood produced for the export market

In the case of roundwood produced for the export market, the economic rent from such production is much
higher, because the production cost is more or less the same (with the exception of a few port-handling
charges), but the export value of the roundwood is much higher. However, due to the foreign exchange
policy currently in place in Suriname, the economic rent calculation must take into account the part of the
economic rent that is already captured by the operation of the "official exchange rate" policy.

The whole of this economic rent analysis has been performed at the market exchange rate (which is
currently – August 1999 – around Sf 1,350 to the US dollar). However, if roundwood is exported, all foreign
exchange earned from such exports (usually equal to the minimum export value set by the government)
must be converted into Suriname Guilders at the official exchange rate (Sf 850 to the US dollar). This policy
captures a significant share of the hard currency earned from exports and is equivalent to a tax of around
40% on all exports from Suriname. Therefore, in the calculation of economic rent from roundwood produced
for export, this amount has to be subtracted from the roundwood export price in order to arrive at the
remaining amount of economic rent that can be captured through forest levies.

The calculation of economic rent from roundwood produced for the export market is shown in Table 3. This
shows that, after accounting for the average total roundwood production cost (converted from Surname
Guilders to US$ at the market exchange rate), port handling charges (in US$) and the loss of foreign
exchange on conversion back into Suriname Guilders at the official exchange rate, the average level of
economic rent from roundwood production for the export market varies from US$ 42/m3 for the higher value
species to US$ 36/m3 for the lower value species.

Table 3 The calculation of economic rent from roundwood produced for
the export market in Suriname in 1999

Roundwood export price 120 110
less Loss on conversion of foreign exchange 

at the official exchange rate   45   41
less Total roundwood production cost   23   23
less Port handling charges   10   10
ECONOMIC RENT   42   36

Note: the difference between the market and official rates of exchange is equivalent to a
tax of about 40% on exports. Strictly speaking, for the purposes of calculating economic
rent, this is not a real cost of production, but another government levy (on exporting
products). However, for the purposes of estimating the forest levy that should be charged
on roundwood production it has to be treated as a cost of production.

It should be noted that, if the dual exchange rate policy was removed in Suriname, the revenues (to the
exporter) from exporting roundwood would be considerably higher and the export levy on roundwood exports
could consequently, be set at a much higher level (e.g. around +US$ 40/m3) than is suggested later in this
document.
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3.3.3 Comparison with November 1998

In order to examine how the recent devaluation of the Suriname Guilder has affected the forestry sector, the
results presented here have been compared with the results obtained using the data collected in November
1998. A comparison between the production costs, roundwood prices and the average level of economic rent
from roundwood produced for the domestic market is shown in Figure 9.

Figure 9 A comparison between (local currency) costs, prices and the economic rent from
roundwood production in Suriname in November 1998 and August 1999

The delivered roundwood price in November 1998 varied from Sf 15,000/m3 (US$ 23.10/m3)13 to
Sf 25,000/m3 (US$ 38.45/m3) and the higher end of this range (Sf 25,000/m3 or US$ 38.45/m3) has been
used in this analysis. This was the price paid for roundwood for processing in the domestic market (the
export price, set by the government, was the same as it is now). The average total roundwood production
cost in November 1999 (the dark shaded area in the figure) was estimated to be Sf 17,200/m3

(US$ 26.45/m3), leaving an estimated average level of economic rent (the unshaded area) of just under
Sf 8,000/m3. This is somewhat less than the current estimated economic rent of Sf 11,000/m3, but more in
US$ terms (US$ 12.30/m3 then, at the market exchange rate in November 1998, as opposed to US$ 8.15/m3

now). It appears, therefore, that roundwood producers have been able to pass on their increased production
costs and a slight increase in economic rent (in terms of the local currency) to the purchasers of their
roundwood,14 although they are slightly worse off than they were before in US$ terms.

                                                          
13 At the market exchange rate (at the time) of Sf 650 to US$ 1.00.
14 This increase in economic rent may have occurred because the forest levy introduced in November 1998 was

set in foreign currency terms and thus, the deterioration in the exchange rate (and consequently higher forest
levies in local currency terms) have had to be passed-on to purchasers of roundwood in the domestic market.
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The comparison in costs, prices and economic rent from roundwood produced for the export market is
shown in Figure 10. In contrast to the situation in the local market, roundwood produced for the export
market has become relatively cheaper to produce (in foreign currency terms) by around US$ 3.00/m3 (a
reduction from US$ 36.60/m3 to US$ 33.50/m3).15 This is due to the slightly lower cost (in foreign currency
terms) of items purchased in Suriname Guilders (particularly the cost of labour). The difference between the
market exchange rate and official exchange rate is remarkably similar (about 40%) in both instances,16 such
that the economic rent from roundwood produced for export has increased very slightly, from US$ 39.00/m3

to US$ 41.50/m3.

Figure 10 A comparison between (foreign currency) costs, prices and the economic rent from
roundwood production in Suriname in November 1998 and August 1999

                                                          
15 This figure includes the port handling charge of US$ 10/m3.
16 November 1998: Official rate - Sf 396:US$ 1; Market rate - Sf 650:US$ 1 (difference of 39.1%).       

August 1999: Official rate - Sf 850:US$ 1; Market rate - Sf 1,350:US$ 1 (difference of 37.1%).
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4 IMPLICATIONS OF THE ECONOMIC RENT ANALYSIS FOR THE
LEVEL AND STRUCTURE OF FOREST CHARGES

The previous section has presented an estimate of the economic rent from roundwood production in
Suriname and shown how this varies by roundwood species (i.e. Grade A or Grade B), roundwood market
(i.e. domestic or export), transport distance and harvesting intensity. This section will show how forest
charges might be set to capture most of this rent and promote efficiency within the sector. It starts by
discussing some general principles underlying the design of a forest revenue system. Included in this section
is an overall proposal for a forest charging structure that should promote efficiency in the sector and
encourage the sorts of changes in forest management that the forestry administration (i.e. SBB and LBB)
wishes to pursue. This is followed by a series of concrete recommendations for forest charges for each of
the various types of forest used for wood production in Suriname. It finishes by estimating the total amount of
government revenue that might be collected from these charges.

4.1 Forest charges - some general principles
Any system of forest charges that falls short of competitive bidding for individual parcels of timber is likely to
be a second-best solution, in as much as it will not be able to fully reflect the variability of the forest resource
in terms of its economic rent. Furthermore, the system of forest charges that is finally chosen is likely to
reflect a number of other considerations in addition to the economics of wood production. However, there are
some broad principles that can be followed when designing a system of forest charges. For example, Gray
(1983), lists the following five main principles that should be considered when designing a system of forest
charges:

•  Forestry policy. Forest charges should reflect the overall objectives of forestry policy, i.e. they should
encourage forest concessionaires to carry-out activities that meet the objectives of forestry policy and
discourage activities that work against the policy.

•  Administrative efficiency. The charging system should aim to minimise the costs of implementation (to
both the government and forest concessionaires) and reduce the scope for evasion.

•  Government revenues. The charging system should aim to capture a significant proportion of the
economic rent, unless there is a specific objective to allow forest concessionaires to obtain cheap wood
for some reason (e.g. in order to promote a domestic forest processing industry).

•  Economic efficiency. Forest charges should promote efficiency in the use of the forest resource and in
the use of all other resources involved in the forestry sector.

•  Equity. The charging system should take into account the impact of charges on different groups within
the sector.

These principles are all relevant to the design of an appropriate system of forest charges in Suriname. The
importance of setting appropriate forest charges to maximise government revenues and promote economic
efficiency has already been discussed in Section 2.5 The importance of setting the correct level of forest
charges. Therefore, this section will discuss some of the main issues concerning the relationship between
forest charges and forestry policy, administrative efficiency and equity.

4.1.1 Using the forest charging system to promote forestry policy

Apart from the broad objectives of increasing government revenues from the collection of forest charges and
promoting efficiency within the sector, the one major forestry policy objective that has become important in
Suriname in recent years is the desire to improve the standard of forest management within the sector. In
other words, the current forestry policy aims to move roundwood production from the current system of more
or less unregulated and unplanned harvesting towards a system of carefully controlled harvesting in
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accordance with a long-term management plan, with appropriate safeguards to maintain the productivity of
the permanent production forest estate and protect the social and environmental benefits that Surinam's
forests produce.

The implementation of this policy is very much focused on persuading forest concessionaires to move
towards a system of planned production from the largely unplanned harvesting activities that are currently
taking place. To use the terminology adopted by SBB, forest concessions that have moved towards a system
of planned production will become known as intensively managed forest concessions, while the remaining
forest concessions will be temporarily re-issued as extensively managed forest concessions. Log tagging will
be required in both types of forest concessions (for monitoring roundwood production), but forest inventories,
long-term plans and annual harvesting plans and control over the areas and trees that can be cut within
concessions, will only be required for intensively managed forest concessions. It is anticipated that
extensively managed forest concessions will represent a transitional arrangement that will allow current
forest concessionaires to continue operations until sufficient technical and human resource capacity
develops to implement improved forest management across the whole of the production forest estate in
Suriname.

The establishment of SBB and improved forest legislation will provide an institutional capacity to implement
these changes. However, this policy aim could also be promoted through the forest charging system.
Therefore, it is suggested that forest charges should generally be set at a slightly lower level for intensively
managed forest concessions in order to encourage forest concessionaires to make the change towards a
system of planned and controlled production. Furthermore, this reduction should go slightly beyond the
amount that would be required to cover the increased cost of operations in intensively managed forest
concessions17 to give a real incentive to switch to this system.

4.1.2 Administrative efficiency

There are three main costs of administering any forest charging system:

•  the cost of calculating the charges that are due;

•  the cost of collecting these amounts; and

•  the cost of policing the system (i.e. detecting and pursuing any individuals that have not paid the
charges).

Given the relatively low number of companies and individuals that are likely to have to pay forest charges in
Suriname, the cost of collecting the charges should be relatively small. The cost of policing the system will
depend upon the extent to which policing requires activities in the field or can be concentrated on transport
routes; and the cost of calculating the charges that should be paid will depend upon how complicated the
charging system is.

There are three broad types of charges commonly used to collect forest revenues and the main advantages
and disadvantages of each of these are described in Table 4, along with an indication of their likely
administrative costs.

                                                          
17 For example, the cost of carrying-out the exploration inventory and annual stock survey and producing the

outline management plan and annual harvesting plan (see Mitchell (1998) for a description of these operations).
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Table 4 The administrative cost, advantages and disadvantages of the most common types of
forest charges

Type of charge Administrative
cost

Advantages Disadvantages

Area-based
charges
Charge on the total
area of the forest
concession (annual
charge and/or lump
sum charge at the
start of the conce-
ssion agreement)

+ Easy to police and generally
very low cost. Encourages the
complete utilisation of standing
commercial timber.
Discourages forest concess-
ionaires from applying for
unnecessarily large areas to
stop others gaining access to
the forest resource.

Difficult to adjust for different
levels of commercial stocking
and changes in market
conditions. Can encourage
overharvesting without careful
monitoring of forest oper-
ations.

Charge on the area
cut (annual charge)

+ + Generally low cost and
encourages the complete
utilisation of standing comm-
ercial timber. More flexible
than a charge on the total
concession area.

Difficult to adjust for different
levels of commercial stocking.
Can encourage overharvesting
without careful monitoring of
forest operations.

Volume-based
charges
Charge on the
standing volume of
commercial timber

+ + + + + Encourages the complete
utilisation of standing comm-
ercial timber and takes into
account variations in stocking.

Very high cost. Requires a
stocking survey and detailed
monitoring or checking of the
stocking survey. Not res-
ponsive to changes in market
conditions.

Charge on the
standing volume of
timber that is cut

+ + + + Discourages waste during
harvesting and is more
responsive to changes in
market conditions.

High cost and requires
monitoring of felled areas.
Doesn’t discourage “high
grading” (the deliberate
selection of only the most
valuable trees).

Charge on the
volume of timber
that is transported

+ + + Moderate cost because
monitoring activities can be
concentrated at a small
number of points along
transport routes.

Doesn’t discourage “high
grading” or waste during
harvesting operations.

Flat rate charges
Flat based charge
for a permit to
produce timber or
NWFPs

+ + Generally, low cost and
relatively simple to police.

Difficult to adjust for different
levels of production. Doesn’t
discourage “high grading” or
waste during harvesting
operations.

Flat based charge
for a permit to own
a piece of
equipment

+ + Generally, low cost and
relatively simple to police.

Difficult to adjust for different
levels of production and
doesn’t distinguish between
commercial producers and
producers for own-use.
Doesn’t discourage “high
grading” or waste during
harvesting operations.

Note: this is a limited selection of the most common types of forest charges used in various countries around the world.
For a more comprehensive review of all the possibilities, see Gray (1983).
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Area-based charges are generally cheap to calculate and administer, require little policing and
encourage the efficient use of the resource. Their main disadvantages are that it is difficult to
incorporate differences in productivity between different forest areas (e.g. different levels of
commercial stocking) in such charges and they can encourage overharvesting of the resource. They
can, however, be used to introduce differences in forest levies to take into account differences in
accessibility and, consequently, transport costs.

Volume-based charges take into account the variability in productivity between different areas and
can accommodate the differences in commercial value between different species. Whether they
encourage greater efficiency or not, depends upon the point at which the charges are applied. If the
total amount of charges due is based on the total standing volume of commercial timber, this
encourages the maximum utilisation of the resource. If they are applied to the cut volume, the
volume that is transported from the forest, the volume that is finally used in the mill, or the volume of
products that are eventually produced, they may do less to promote efficiency. On the other hand, as
the basis for calculating charges moves away from the forest to the mill, the cost of monitoring
compliance, calculating the charges and policing the whole system becomes gradually less, because
the monitoring agency can concentrate its activities on a few points rather than having to visit a large
number of widely dispersed forest sites.

The third type of charges described in Table 4 are flat-rate charges for use permits. These can be
issued in the form of permits to carry-out a particular activity, or as permits to own a piece of
equipment (e.g. a chainsaw). They have the advantage of being generally very simple to administer
and reasonably inexpensive to police. Their main disadvantage is that it is difficult to reflect
variability in the level of output in such charges. They may however, be an appropriate and cost-
effective way of collecting charges for minor forest products, where a relatively large number of
people produce small volumes of timber for their own-use and sale.

It is common for several of these different types of charges to be used at the same time. Many countries, for
example, combine an area-based or flat-fee charge at the start of a forest concession agreement, with an
annual area-based charge and a volume-based charge (calculated from various different measures of
production). The forest charging system in Suriname currently includes a relatively small annual area charge
based on the total area of a forest concession plus a volume-based charge (estimated from the number of
logs produced in a forest concession), but doesn't include a charge at the start of a concession agreement.

It is suggested that a combination of area-based, volume-based and flat-rate charges should be used in
Suriname, with a general increase in the weight given to area charges within the overall the charging
structure. This should reduce the scope for evasion of the charges and promote efficiency in the use of the
resource (see Table 5 on page 27 for a complete description and justification of the overall structure of forest
charges proposed here).

4.1.3 Equity

The only other major consideration in the design of any forest charging system is the impact of the charges
system on different groups within the forestry sector. A number of different stakeholders currently harvest or
trade in roundwood in Suriname, including: forest concessionaires (with and without their own processing
facilities); independent loggers and timber traders; and local communities. Some of these stakeholders only
produce or trade in roundwood in the domestic market, others concentrate on the export market and some
are active in both markets. Within the existing forest charging system, there are currently several differences
in the way that charges are applied to these different groups, which have equity implications. These include
the following:

The export levy. The largest difference in the way charges are applied to different stakeholders is
the export levy. This, plus the differential foreign exchange rate, ensures that roundwood exporters
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have to pay considerably more (to the government) for the roundwood that they export, than
domestic processors have to pay for the roundwood that they use. This, in effect, gives domestic
processors a subsidy, in the form of wood that is priced at less than its export value. Some of the
value of this subsidy may be passed on to domestic consumers in the form of wood product prices
that are cheaper than they would otherwise be. This is, overall, somewhat detrimental to
encouraging the development of an efficient forest processing sector, but is common in many
developing countries with large or potentially large forest sectors.

The area-based charge. The current area-based charge within the existing forest charging system
is only applied to forest concessions. Roundwood producers that operate in community forests
(HKVs or Houtkapvergunning) and areas that have been awarded Incidental Cutting Licences (ICLs)
do not have to pay this charge (although operators in ICLs do have to pay a higher volume-based
charge). This gives producers operating in HKVs a slight advantage over other roundwood
producers.

The volume-based charge. Roundwood producers operating in areas under ICLs have to pay twice
the volume-based charge set for elsewhere. This puts these producers at a considerable
disadvantage compared with producers operating in other areas.

Policies that attempt to favour one or more particular constituencies within the sector often lead to several
problems. The two main problems that often occur are that:

•  the policies often do not benefit the groups that they were originally intended to benefit; and

•  the distortions in prices that arise from such policies often lead to inefficiency rather than to benefits for
the groups that are being supported.

As a general rule therefore, a policy of equal charging for all producers is often the best policy to follow, with
other measures to support particular groups (if that is an aim of the forestry policy). It is assumed here that
the government would wish to continue the current policy that gives some protection to the domestic
processing industry, but it is recommended that some changes should be made to the charging system and
the overall way in which forest concessions are awarded and managed, in order to encourage efficiency in
the domestic wood processing sector.
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4.1.4 An overall proposal for the structure of forest charges in Suriname

The exact structure of forest charges that is eventually chosen for Suriname should be based upon the
trade-off between the effectiveness of the charges (in terms of promoting efficiency and raising government
revenues) against the administrative cost of implementing the system. This will depend upon the type of
forest being harvested, the type of product being produced and the type of producer. It should also take into
account the considerations of equity and the overall aims of forestry policy as described above. Bearing this
in mind, the overall structure proposed in Table 5 has been developed. This reflects the current forestry
policy in the following ways:

•  By increasing the proportion of the total charge that is collected from the area-based charge, it should
encourage more efficient use of the resource and reduce administration costs.

•  The average charge (per m3) for roundwood produced in intensively managed forest concessions should
be lower than the charge for roundwood produced in extensively managed forest concessions, in order
to encourage producers to move to a system of properly planned and improved forest management and
to compensate them for the increased (production) costs of doing so.

•  The average charge (per m3) for roundwood produced outside forest concessions should be higher than
the charge for roundwood produced in forest concessions, in order to discourage long-term commercial
timber production in HKVs and ICLs18 and to reflect the fact that forest management is not required in
other areas (e.g. areas being cleared for conversion to agriculture). 19

•  The volume-based charges should be levied on the volume cut in intensively managed forest
concessions, in order to encourage the reduction of harvesting waste. The volume-based charges on
production from other areas should be levied on the volume transported, so that monitoring can be
concentrated on transport routes (and administration costs can, consequently, be reduced).

•  The area-based charge in intensively managed forest concessions should be differentiated by distance,
to reflect the higher cost of producing roundwood in areas that are further from the market.

•  The volume-based charges levied on processed products (e.g. hewn squares and minor forest products
such as chainsaw sawnwood) should be higher than the volume-based charges levied on roundwood to
reflect the amount of roundwood that is used in manufacturing these products.

More detailed justification for each of the individual components of the proposed forest charging system is
given in Table 5.

                                                          
18 HKVs were originally intended as areas to be used by local communities to harvest timber and NWFPs primarily

for their own use. Similarly, ICLs were intended to be areas that could be used in the very short-term to solve
short-term problems, rather than as a long-term source of supply. Roundwood supply from both of these types
of areas has increased dramatically in recent years and it is an aim of the current forestry policy to reverse this
situation.

19 and, consequently, production costs are much lower.
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Table 5 An overall proposal for the structure of forest charges to be applied in Suriname
Type of charge Amount Justification
Production of major forest
products (i.e. roundwood and
hewn squares)
In extensively managed forest
concessions
An area-based charge (in Sf)
applied to the total area of the
forest concession.

PLUS

An amount that, in total, equals
roughly half of the average
economic rent from roundwood
production.

By collecting half of the economic
rent from production as an area-
based charge, this should reduce
the scope for evasion of levies
and encourage the efficient use of
the resource. To avoid the
possibility of forest concess-
ionaires deliberately asking for
small concessions then over-
cutting them, it is essential that a
maximum annual allowable cut
(AAC) should be set for each
forest concession.

a volume-based charge (in Sf),
based on the volume transported
from the forest.

An amount that equals roughly
half of the average economic
rent (per m3) from roundwood
production. The volume-based
charge should be differentiated
by species group and the
volume-based charge should be
doubled for hewn squares.

A proportion of the revenues
from this charge should go to
SBB to cover their costs of
policing the system.

The charge should be based on
the volume transported so that
SBB can concentrate their
monitoring activities in the field on
the intensively managed forest
concessions.20 The charge should
be differentiated by species to
reflect the different prices paid for
different species and should be
doubled for hewn squares on the
assumption that 1.5 m3 of
roundwood is required to produce
1 m3 of hewn squares.

                                                          
20 Ideally, this fee should also include a small surcharge to reflect the current levels of harvesting waste in typical

forest operations. It would be rather complicated to instigate such a measure however, so it is not
recommended here.
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Table 5 An overall proposal for the structure of forest charges to be applied in Suriname
(continued)

Type of charge Amount Justification
Production of major forest
products (i.e. roundwood and
hewn squares)
In intensively managed forest
concessions
A one-off flat-rate charge (in Sf)
for approval of the Outline
Management Plan

Or

A one-off area-based charge
(in Sf) for approval of the Outline
Management Plan
PLUS

An amount to cover the average
cost of Outline Management
Plan approval by SBB. An
allowance to cover this amount
should be subtracted from the
other charges for this type of
forest concession.
All of the revenues from this
charge should go to SBB to
cover their costs.

This charge should cover the cost
of Outline Management Plan
approval by SBB. It should be
collected at the start of the
exploration inventory (as is
currently the case with the
prospecting fee it would replace).
It could either be levied as a flat-
rate charge, as a flat-rate charge
in different size bands, or as an
area-based charge.

An area-based charge (in Sf)
applied to the total area of the
forest concession.

PLUS

An amount that, in total, equals
roughly half of the average
economic rent from roundwood
production, less:
•  an amount to cover the costs
of Outline Management Plan
and Annual Harvesting Plan
production;
•  an amount to reflect the sum
already collected in the flat-rate
charge suggested above; and
•  a small amount to give an
incentive to switch from an
extensively managed forest
concession to an intensively
managed forest concession.
The amount charged should be
differentiated by distance from
the market.
A proportion of the total
revenues from this charge
should go to SBB to cover the
cost of Annual Harvesting Plan
approval.

By collecting half of the economic
rent from production as an area-
based charge, this should reduce
the scope for evasion of levies
and encourage the efficient use of
the resource. To avoid the
possibility of forest concess-
ionaires deliberately asking for
small concessions then over-
cutting them, it is essential that a
maximum annual allowable cut
(AAC) should be set for each
forest concession.
The differentiation by distance
from the market is justified on the
basis that transport costs are
higher for roundwood produced in
remote areas.

a volume-based charge (in Sf),
based on the volume cut in the
forest.

An amount that equals roughly
half of the average economic
rent (per m3) from roundwood
production. The volume-based
charge should be differentiated
by species group and the should
be doubled for hewn squares.
A proportion of the total
revenues from this charge
should go to SBB to cover the
cost of policing the system.

The charge should be based on
the volume cut to discourage
waste in harvesting activities. The
charge should be differentiated by
species to reflect the different
prices paid for different species
and should be doubled for hewn
squares on the basis that 1.5 m3

of roundwood is required to
produce 1 m3 of hewn squares.
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Table 5 An overall proposal for the structure of forest charges to be applied in Suriname
(continued)

Type of charge Amount Justification
Production of major forest
products (i.e. roundwood and
hewn squares)
Outside forest concessions (i.e.
HKVs; ICLs; and areas licensed
for forest clearance)
A volume-based charge (in Sf),
based on the volume transported
from the forest.

An amount equal to the
economic rent (per m3) from
roundwood production, plus a
surcharge. The volume-based
charge should be differentiated
by species group and the should
be increased by 50% for hewn
squares.21

A proportion of the total
revenues from this charge
should go to SBB to cover the
costs of policing the system.

The charge should be based on
the volume transported so that
SBB can concentrate their
monitoring activities in the field on
the intensively managed forest
concessions. The surcharge
should reflect the current levels of
harvesting waste in typical forest
operations and should include an
amount to discourage production
from these areas or reflect the fact
that no management is required in
some areas (e.g. areas where
forest is being converted to
agricultural land). The charge
should be differentiated by
species to reflect the different
prices paid for different species
and should be increased by 50%
for hewn squares on the basis
that 1.5 m3 of roundwood is
required to produce 1 m3 of hewn
squares.

Production of minor forest
products (i.e. chainsaw
sawnwood, charcoal, shingles)
A volume-based charge (in Sf),
based on the volume (of each
product) transported from the
forest

or

a flat-rate charge for a permit or
licence to engage in this activity
(e.g. charcoal production). This
charge could be differentiated into
low, medium and high production
levels if necessary.

An amount equal to the
economic rent (per m3) from
roundwood production, multi-
plied by a conversion factor that
reflects the amount of
roundwood used in manu-
facturing these products.
A proportion of the total
revenues from this charge
should go to SBB to cover the
costs of policing the system.

The volume-based charge would
have the benefit of more
accurately reflecting production
levels, but would be very difficult
to police, considering that there
are a large number of producers
in this informal sector, many of
whom are producing small
amounts of these products (which
are easily hidden). An annual flat-
rate charge would be a more cost-
effective mechanism, perhaps
with some differentiation between
production levels.22

                                                          
21 The increase in the volume-based charge for hewn squares is 50% here rather than 100% (as in the case of

forest concessions), because area-based charges do not apply to these areas and, consequently, the volume-
based charge should be twice as high.

22 One easy way to introduce some differentiation into the charge for a permit would be to set a higher charge for
those wishing to transport their product into one of Surinam's larger towns (e.g. Nickerie or Paramaribo). It is
likely that anyone manufacturing these products for the rural market is probably only a small-scale producer,
whereas producers selling in urban areas are likely to be operating on a larger scale.
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Table 5 An overall proposal for the structure of forest charges to be applied in Suriname
(continued)

Type of charge Amount Justification
Export of major forest products
(i.e. roundwood and hewn
squares)
A volume-based charge (in US$),
based on the volume exported.

An amount equal to the
economic rent (per m3) obtained
from producing export quality
roundwood, less the average
amount already collected by the
charges on production (above).
The volume-based charge
should be differentiated by
species group and the should be
increased by 50% for hewn
squares.
A proportion of the total
revenues from this charge
should go to SBB to cover the
costs of policing the system.23

The charge should be based on
the volume exported because this
is relatively easy to measure and
control. The charge should be
differentiated by species to reflect
the different prices paid for
different species and should be
increased by 50% for hewn
squares on the basis that 1.5 m3

of roundwood is required to
produce 1 m3 of hewn squares.

Export of letterhout
(snakewood)
A volume-based or weight-based
charge (in US$), based on the
volume or weight being exported.

An amount equal to the
economic rent (per m3) from the
export of this product.
A proportion of the total
revenues from this charge
should go to SBB to cover the
costs of policing the system.

The charge should be based on
the volume or weight that is
exported because this is relatively
easy to measure and control. The
charge should continue to be set
at a very high level to reflect the
very high value of this product.

The charges described above will comprise two parts: the charges that will be paid in return for the use of
the resource (i.e. the levy, royalty or retribution) and the charges that will be paid to cover the cost of
administering the forest charging system (i.e. the service fee).24 In addition to these charges, there are also
currently the following miscellaneous forest charges in Suriname: two inspection fees (one for inspection in
Paramaribo and one for inspection outside Paramaribo) and a bridge fee (for the Saron and Carolina
bridges).

The inspection fee (for roundwood, hewn squares and minor forest products) should no longer be necessary
because the service fees paid to SBB will cover the cost of inspecting and measuring production for the
purpose of calculating forest charges. However, exports of other wood products also have to be measured
and graded for the purposes of calculating their minimum trade value and the minimum amount of foreign
exchange that should be submitted to the Central Bank for conversion into Suriname Guilders at the official
exchange rate. The forestry administration (i.e. SBB) will be expected to continue to carry-out this service
and should, therefore, charge for this service in the same way as it will for all its other monitoring activities.

With respect to the bridge fee, this is currently set at a level that is so low (Sf 25/m3)25 that it probably does
not even cover the cost of collection, let alone cover the cost of maintaining these bridges. The forestry
                                                          
23 In addition to exports of roundwood and hewn squares, a service fee should also be charged on exports of

other wood products to cover the cost of monitoring these exports for the purposes of calculating minimum
export values for the implementation of the exchange rate policy.

24 I.e. the charges that will be set to cover the cost of running SBB.
25 At this level, the amount collected for an average timber load of, say, 20 m3, would only be Sf 500 (US$ 0.37)

for each lorry crossing the bridge.
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administration should either set this fee at a more realistic level or not bother with this charge in the future.
To simplify the forest charging system, it is recommended that this fee should be discontinued.

4.1.5 A note on currencies

One particular issue, raised in discussions about this analysis with staff of LBB and SBB, concerned the
appropriate currency to use in the calculation and collection of forest charges. It is recommended here that
all production charges should be set in Suriname Guilders and export charges should be set in foreign
currency (i.e. US$). The justification for this is given in Box 2. To summarise, the main reason why the
charges should be set in these currencies is because the majority of production goes to the domestic market
(and is, therefore, paid for in Suriname Guilders) while exports are paid for in foreign currency. Setting the
charges in this way reduces the impact of exchange rate fluctuations on producers (and, consequently, their
ability to pay the charges).

This may cause some difficulties with budgeting within SBB, because the operating budget of SBB has all
been drawn-up in US$ (see Mitchell, 1998a) and some of the costs of running SBB will be paid in US$. In
particular, the staff costs of SBB (a significant share of the total cost) are all currently paid in US$. Given that
the majority of the income in the forestry sector in Suriname is earned in Suriname Guilders, the payment of
SBB's staff costs in US$ gives the organisation tremendous exposure to the risk of future currency
fluctuations and does not seem sustainable in the long-run.

It is commendable that staff in SBB are being paid considerably higher salaries than elsewhere in the
government service. This should attract the most talented staff to the organisation and motivate them to work
hard on the tremendous task ahead. However, paying the staff a good salary is one thing; paying them in
foreign currency is another, which just adds a further complication into the whole operation of the forest
revenue collection and control system. Therefore, serious consideration should be given to converting these
salaries to local currency equivalents at an appropriate time.



Box 2 Costs, prices, economic rent and forest levies in the face of exchange rate fluctuation

N

The total cost of roundwood production in Suriname is a mixture of costs paid in local currency (labour, fuel and some
consumable items) and costs paid in foreign currency (predominantly capital costs and the costs of spare parts).
Consequently, when the exchange rate deteriorates1 (i.e. more Suriname Guilders can be exchanged for one US$),
the total roundwood production cost in terms of the local currency increases but the total roundwood production cost
in foreign currency terms decreases. The majority of production costs are paid in foreign currency, so the total
roundwood production cost in local currency terms is more sensitive to changes in the exchange rate than the cost in
foreign currency terms.

With respect to product prices, the export price paid for roundwood (and paid in foreign currency) will not vary in
response to changes in the exchange rate. The domestic price paid for roundwood (and paid in local currency) may
increase in response to a deterioration in the exchange rate, depending upon the extent to which roundwood
producers can pass on their increased total costs (in local currency terms) to their customers. As a general rule
however, it will be difficult for producers to pass on the full increase in their costs to their customers.

The result of this mixture of costs and prices paid in different currencies is that, when the exchange rate deteriorates,
the economic rent from roundwood production for the domestic market decreases in foreign currency terms and may
increase or decrease in local currency terms, depending on whether cost increases can be passed onto consumers.
For roundwood produced for the export market, economic rent in foreign currency terms will increase slightly, but
economic rent in local currency terms will increase dramatically.

As an example, the comparison between November 1998 (when the exchange rate was Sf 650 to US$ 1.00) and
August 1999 (at an exchange rate of Sf 1,350 to US$ 1.00) is given in the table below (for a graphical representation
of these figures, see Figure 9 on page 19 and Figure 10 on page 20).

               Economic rent from roundwood produced for the domestic market
           November 1998            August 1999         Change

Selling price Sf 25,000/m3 US$ 38.50/m3 Sf 43,000/m3 US$ 31.85/m3   +72% -7%
Production cost Sf 17,200/m3 US$ 26.50/m3 Sf 31,700/m3 US$ 23.50/m3   +84% -11%
Economic rent Sf   7,800/m3 US$ 12.00/m3 Sf 11,300/m3 US$   8.40/m3   +45% -30%

                 Economic rent from roundwood produced for the export market
           November 1998            August 1999         Change

Selling price2 Sf 49,140/m3 US$ 75.60/m3 Sf 101,250/m3 US$ 75.00/m3 +106%   -1%
Production cost3  Sf 23,725/m3 US$ 36.50/m3 Sf   45,225/m3 US$ 33.50/m3   +90%   -8%
Economic rent Sf 25,415/m3 US$ 39.10/m3 Sf   46,025/m3 US$ 41.50/m3   +81%   +6%
Given that forest charges are not likely to be revised very frequently (or very rapidly in response to currency
fluctuations), it is important to select the currency for the payment of charges that reduces the potential for currency
fluctuations to upset the forest charging system and result in windfall gains for some producers and losses for others.
The reason why production charges should be set in local currency and export charges should be set in foreign
currency, is to reduce the impact of exchange rate fluctuations on producers ability to pay the charges that are set
and this can be demonstrated using the above table as an example.

If, for example, forest charges on roundwood produced for the domestic market had been set at Sf 7,800/m3 in
November 1998 (to capture 100% of the economic rent), producers could still afford to pay such levies in August
1999 (and they would still capture 70% of the rent). If however, they had been set at US$ 12.00/m3, this amount
would now be well above the average level of economic rent (US$ 8.40/m3), production would have declined and the
total revenue from forest charges might also have declined.4

Conversely, in the export market, a levy of US$ 39.10/m3 would have captured all of the economic rent from
roundwood produced for export in November 1998 and would still capture a significant share (94%) of the economic
rent in August 1999. If, however, the levy had been set at Sf 25,415/m3 in November 1998, this would now only
capture 55% of the economic rent.

In conclusion, it is very important to set the forest charges in the right currency so that they can capture a significant
proportion of the economic rent from roundwood production without being upset by exchange rate fluctuations. As the
above example has shown, in a situation where domestic and export prices are so different, it makes most sense to
do this by setting charges on products for the domestic market in the local currency and charges on export products
in foreign currency.
32

otes: 1. The discussion here concerns the situation when the exchange rate deteriorates, but the same arguments
would apply if the exchange rate were to improve.

2. The selling price quoted here is net of the effect of the dual exchange rate policy.
3.  The production cost here includes an allowance for the cost of port handling charges (approximately US$

10/m3)
4. Indeed this may have actually occurred, because the production levies introduced in November were set in

US$ and it is believed that roundwood production has declined somewhat since then (although other factors
probably also account for some of this decline in production).



33

4.2 Recommended forest charges
Based on the levels of economic rent presented earlier (in Table 2 and Table 3) and the overall structure for
a forest charging system proposed in Table 5 above, a series of detailed recommendations about forest
charges have been prepared for each of the different types of forest and forest products produced in
Suriname and exported from the country. In view of the fact that it is proposed that a significant proportion of
revenues should be collected from an area-based charge, it is important to consider what the average level
of commercial timber harvesting (per ha) is likely to be. It has been assumed here that the average
commercial harvesting volume in an efficient forest operation should be around 18 m3/ha (but, possibly, up to
20 m3/ha), with a cutting cycle of 25 years. If forest concessionaires can produce a higher volume (per ha)
than this or cut their forest concessions much more quickly than this, they will pay lower charges (in total)
than intended under the proposed charging system.

In view of the above, it is particularly important to control the rate at which a forest concession is harvested.
An area-based charging system will generate a strong incentive for forest concessionaires to ask for small
forest concession areas so that they will only have to pay relatively small area-based charges. If they are
allowed to harvest all of the timber from these areas very quickly (i.e. over less than the 25 years assumed
above) then give up the concession and apply for another one, this would result in them paying much less
than they should. This is particularly the case for extensively managed forest concessions, where there will
be little control of forest operations in the field. The solution to this problem is to set a limit on annual
production, based on the total area of the forest concession. This would prevent forest concessionaires from
overharvesting in the short-term. Based on current information, the maximum annual allowable cut or AAC
from a forest concession in Suriname should be set at between 0.7 m3/ha and 0.8 m3/ha (i.e. per hectare
meaning the total area of the forest concession).

Included in each of the proposals are two charging elements:

•  a series of forest levies that will generate revenues for the Government of Suriname; and

•  a series of service fees to support the financing of SBB.

The service fees proposed are somewhat more complex than the current simple proposal of a flat-rate
volume-based fee to support SBB. This has been done to reflect the fact that SBB will be carrying-out a
number of functions apart from just monitoring and recording production volumes. In particular, they will be
expected to play a major role in planning and improving forest management in the future. If they were just to
control timber production, then it would be appropriate for them to simply collect a fee on each cubic metre
produced. Because they will also be expected to monitor and approve plans however, it seems to make
more sense for them to also raise a proportion of their revenues from this service. In other words, it links the
generation of revenue by SBB to the provision of services by SBB (i.e. SBB’s performance). This is a
somewhat radical departure from what has been proposed before, which will warrant further discussion and
consideration by the national authorities in Suriname.

The proposals for individual charges in each of the different types of forest in Suriname are explained in
more detail below.
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4.2.1 Recommended forest charges in extensively managed forest concessions

The forest charges proposed for roundwood and hewn squares produced in extensively managed forest
concessions are shown in Table 6. To reduce monitoring costs, monitoring of production from this type of
forest should be concentrated on monitoring the transport of roundwood and hewn squares. Detailed
monitoring in the field should not be required, although it would be prudent for SBB to periodically check (say
once or twice a year) that forest concessionaires working in these types of forest concession are keeping
within their forest concession areas. Consequently, it is suggested that SBB should only collect a volume-
based fee (the Production Control Fee) to support their monitoring operations for this type of forest
concession.

Table 6 Recommended forest charges in extensively managed forest concessions
Type of charge Forest levy SBB fee Total Notes

Extensively managed
forest concession area
levy

Sf 5,000/ha none Sf 5,000/ha This levy should be based on
the total forest concession
area of the extensively
managed forest concession.

Roundwood production
levy - Grade A species

Sf 3,500/m3 Sf 2,000/m3 Sf 5,500/m3

Roundwood production
levy - Grade B species

Sf 1,000/m3 Sf 2,000/m3 Sf 3,000/m3

Hewn square production
levy

Sf 9,000/m3 Sf 2,000/m3 Sf 11,000/m3

The production levy and SBB
service fee should be levied on
the volume of roundwood or
hewn squares that is
transported from the
extensively managed forest
concession.

An example of the typical total annual cost to a forest concessionaire operating in this type of forest
concession is given in Table 7. This calculation assumes a forest concession area of 1,250 ha, producing
between 800 m3 and 1,000 m3 per year, with production of Grade A species accounting for 85% of total
production. For this forest concession, total annual charges (including levies paid to the Government and
fees paid to SBB) would amount to Sf 10,350,000 - Sf 11,375,000 (equivalent to US$ 7,667 - US$ 8,426 at
the current exchange rate). The average charge per cubic meter would equal Sf 12,940/m3 - Sf 11,375/m3

(US$ 9.58/m3 - US$ 8.43/m3).

Table 7 Example of total forest charges for an extensively managed forest concession cutting 50
ha per year (i.e. 1,250 ha total area) under this proposal

Type of charge Level of production
16 m3/ha 18 m3/ha 20 m3/ha

in Sf in US$ in Sf in US$ in Sf in US$
Total area-based charges 6,250,000 4,630 6,250,000 4,630 6,250,000 4,630
Total volume-based charges 4,100,000 3,037 4,612,500 3,417 5,125,000 3,796
Total of all charges 10,350,000 7,667 10,862,500 8,047 11,375,000 8,426
Average charge per m3 12,940 9.58 12,070 8.94 11,375 8.43
Note: all of these charges should be collected in Suriname Guilders. The figures in US$ are presented here only for
information.
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4.2.2 Recommended forest charges in intensively managed forest concessions

The forest charges proposed for roundwood and hewn squares produced in intensively managed forest
concessions are shown in Table 8. The first charge is a one-off fee (the Outline Management Plan Approval
Fee), which would be paid to SBB to cover their costs of visiting the forest and approving the Outline
Management Plan for the intensively managed forest concession. This could be considered as a
replacement to the existing prospecting fee that is levied on Exploration Licences.

A much lower area-based charge should be set for this type of forest concession (to reflect the additional
costs of management and provide an incentive to convert to this type of forest concession) and it is
suggested that this should be differentiated between coastal districts and the interior of the country. An
additional area-based fee (the Annual Plan Approval Fee) should be levied to cover SBB's costs of
approving the Annual Harvesting Plan and the additional cost of monitoring roundwood production in the
field.

Table 8 Recommended forest levies in intensively managed forest concessions
Type of charge Forest levy SBB fee Total Notes

Outline Management Plan
Approval Fee - areas of
50,000 ha and below

Outline Management Plan
Approval Fee - areas
above 50,000 ha

none

none

Sf 1,500,000

Sf 3,000,000

Sf 1,500,000

Sf 3,000,000

This fee should be collected
when the Outline Management
Plan is submitted to SBB for
approval, or could be collected
earlier (e.g. after an
Exploration Licence has been
awarded)

Intensively managed
forest concession area
levy - coastal districts

Intensively managed
forest concession area
levy - interior

Sf 2,000/ha

Sf 1,200/ha

Sf 2,000/ha

Sf 2,000/ha

Sf 4,000/ha

Sf 3,200/ha

These charges should be
based on the total forest
concession area of the
intensively managed forest
concession.

Roundwood production
levy - Grade A species

Sf 3,500/m3 Sf 2,000/m3 Sf 5,500/m3

Roundwood production
levy - Grade B species

Sf 1,000/m3 Sf 2,000/m3 Sf 3,000/m3

Hewn square production
levy

Sf 9,000/m3 Sf 2,000/m3 Sf 11,000/m3

The production levy and SBB
service fee should be levied on
the volume of roundwood or
hewn squares that is actually
cut in the intensively managed
forest concession.

The volume-based charges should be collected on the basis of the volume of roundwood actually cut in the
forest, including any roundwood that is not utilised and the roundwood wasted in high stumps and
commercially utilisable log-ends.26 Such monitoring will require site visits as well as checking volumes
transported along major routes. SBB should also collect a volume-based fee (the Production Control Fee) on
roundwood produced from this type of forest concession, in order to support their monitoring operations
along transport routes.

Two examples of the typical total annual charges that would be paid by forest concessionaires operating in
this type of forest concession are given in Table 9 and Table 10. These calculations assume a total forest
                                                          
26 The 1992 Forest Management Act states that a volume-based levy should be paid on all standing commercial

timber marked for felling in an annual cutting area. This is presumably intended to promote the maximum
utilisation of the forest resource and avoid "high grading". This will already be encouraged through the greater
use of an area-based charge. However, the author concurs with the statements made by Mitchell (1999) in this
respect, that this does not seem entirely reasonable. If a forest concessionaire doesn't have a market for some
of the commercial timber in their annual cutting areas, they should not be penalised for not taking this wood.
However, what they should be encouraged to do is to offer the commercial volume that they do not want to
other loggers or processors. A mechanism for doing this will be elaborated upon later in this document.
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concession area of 15,000 ha, giving an annual cutting area of 600 ha (assuming a 25 year cutting cycle).
These concessions would produce between 9,600 m3 and 12,000 m3 per year and it has been assumed
again that production of Grade A species would account for around 85% of total production. The example
shown in Table 9 is for a forest concession in a coastal district and the example shown in Table 10 is for a
forest concession in the interior.

Table 9 Total forest charges for an intensively managed forest concession of 15,000 ha in a
coastal district, cutting 600 ha per year (on a 25 year cycle) under this proposal

Type of charge Level of production
16 m3/ha 18 m3/ha 20 m3/ha

in Sf in US$ in Sf in US$ in Sf in US$
Total area-based charges
(1st year) 61,500,000 45,555 61,500,000 45,555 61,500,000 45,555
Total area-based charges
(subsequent years) 60,000,000 44,444 60,000,000 44,444 60,000,000 44,444
Total volume-based charges 49,200,000 36,444 55,350,000 41,000    61,500,000    45,556
Total from all charges
(1st year) 110,700,000 82,000 116,850,000 86,556 123,000,000 91,111
Total from all charges
(subsequent years) 109,200,000 80,889 115,350,000 85,444 121,500,000 90,000
Average charge per m3

(1st year) 11,531 8.54 10,819 8.01 10,250 7.59
Average charge per m3

(subsequent years) 11,375 8.43 10,681 7.91 10,125 7.50
Note: all of these charges should be collected in Suriname Guilders. The figures in US$ are presented here only for
information

Table 10 Total forest charges for an intensively managed forest concession of 15,000 ha in the
interior, cutting 600 ha per year (on a 25 year cycle) under this proposal

Type of charge Level of production
16 m3/ha 18 m3/ha 20 m3/ha

in Sf in US$ in Sf in US$ in Sf in US$
Total area-based charges
(1st year) 49,500,000 36,667 49,500,000 36,667 49,500,000 36,667
Total area-based charges
(subsequent years) 48,000,000 35,556 48,000,000 35,556 48,000,000 35,556
Total volume-based charges 49,200,000 36,444 55,350,000 41,000    61,500,000    45,556
Total from all charges
(1st year) 98,700,000 73,111 104,850,000 77,667 111,000,000 82,222
Total from all charges
(subsequent years) 97,200,000 72,000 103,350,000 76,556 109,500,000 81,111
Average charge per m3

(1st year) 10,281 7.62 9,708 7.19 9,250 6.85
Average charge per m3

(subsequent years) 10,125 7.50 9,569 7.09 9,125 6.76
Note: all of these charges should be collected in Suriname Guilders. The figures in US$ are presented here only for
information

For an intensively managed forest concession in a coastal district, total annual charges (including
Government levies and service fees paid to SBB) would amount to Sf 110,700,000 - Sf 123,000,000
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(US$ 82,000 - US$ 91,111) in the first year. Charges in later years would be slightly less than this because
the first year's total charge includes the fees paid for approving the Outline Management Plan. The average
charge per cubic meter would equal Sf 11,531/m3 - Sf 10,250/m3 (US$ 8.54/m3 - US$ 7.59/m3) in the first
year and fall very slightly in the second and subsequent years of operation.

The average charge per cubic meter for roundwood produced in an intensively managed forest concession
in the interior would be about Sf 1,250/m3 - Sf 1,000/m3 (US$ 0.93/m3 - US$ 0.74/m3) lower than the charge
for roundwood produced in an intensively managed forest concession in a coastal district. This difference
goes some way towards compensating roundwood producers operating in the interior for the higher transport
costs incurred during roundwood production.

4.2.3 Recommended forest charges for production outside forest concessions

The forest charges proposed for roundwood and hewn squares produced outside forest concessions are
shown in Table 11. The proposed charges are much simpler, including only a volume-based charge
differentiated by species and with a higher charge for the production of hewn squares.

To reduce monitoring costs, monitoring of production from other areas should be concentrated on monitoring
the transport of roundwood and hewn squares. Detailed monitoring in the field should not be required. SBB
should also collect a volume-based fee (the Production Control Fee) to support their operations to monitor
production from these areas.

Table 11 Recommended forest charges for production outside forest concessions
Type of charge Forest levy SBB fee Total Notes

Roundwood production
levy - Grade A species

Sf 11,000/m3 Sf 2,000/m3 Sf 13,000/m3

Roundwood production
levy - Grade B species

Sf 6,000/m3 Sf 2,000/m3 Sf 8,000/m3

Hewn square production
levy

Sf 18,000/m3 Sf 2,000/m3 Sf 20,000/m3

These charges should be
based on the volume of
roundwood or hewn squares
that is transported.
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4.2.4 Recommended forest charges for production of minor forest products

The forest charges proposed for production of minor forest products are shown in Table 12. The proposed
charges include only a volume-based charge (based roughly in the volume of roundwood used to
manufacture these products). The figures presented here are expressed in terms of a charge per cubic
metre although, as stated earlier, it may be more cost effective to issue permits to produce these sorts of
products.

As before, monitoring should be concentrated on monitoring the transport of these products rather than
monitoring production in the field and SBB should collect a proportion of the total charge to support their
monitoring operations in this area. Experience from neighbouring Guyana suggests that the production of
chainsaw sawnwood will have to be monitored quite carefully, in case large numbers of operators attempt to
enter this sector to take advantage of the fact that proper sawmillers will now have to pay more for their
roundwood inputs.

Table 12 Recommended forest charges for production outside forest concessions
Type of charge Forest levy SBB fee Total Notes

Chainsaw sawnwood Sf 50,000/m3 Sf 10,000/m3 Sf 60,000/m3

Charcoal Sf 50,000/m3 Sf 10,000/m3 Sf 60,000/m3

Shingles Sf 50,000/m3 Sf 10,000/m3 Sf 60,000/m3

Others (e.g. fuelwood,
fence posts, bean poles
and scaffolding poles)

Sf 10,000/m3 Sf 10,000/m3 Sf 20,000/m3

These charges should be
based on the volume of the
manufactured product that is
transported.

4.2.5 Recommended export charges

The analysis of economic rent presented earlier suggested that export charges on roundwood and hewn
squares could be increased somewhat. Proposed export charges are shown in Table 13. These charges
would be calculated on the volume of roundwood or hewn squares being exported.

It is assumed that SBB will be required to monitor exports of all wood products, so they should receive a fee
for this service (the Port Inspection Fee). This should be based on the volume of all wood product exports,
including those products that do not incur a specific export charge. Because exports are sold for foreign
currency, these charges can be collected in US$.

Table 13 Recommended export charges
Type of charge Forest levy SBB fee Total Notes

Roundwood export levy -
Grade A species

US$ 28/m3 US$ 2/m3 US$ 30/m3

Roundwood export levy -
Grade B species

US$ 23/m3 US$ 2/m3 US$ 25/m3

Hewn square export levy US$ 43/m3 US$ 2/m3 US$ 45/m3

Other wood products none US$ 2/m3 US$   2/m3

The export levy and inspection
fee should be based on the
volume of products that are
exported.
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4.2.6 Comparison of the charges between different forest types and at different levels of
production

One of the objectives of the proposed forest charging structure is to give an incentive to roundwood
producers to move towards properly planned and managed forest production (i.e. an intensively managed
forest concession) and an incentive to increase utilisation of the forest resource in order to increase
efficiency and reduce waste. The incentives that have been built into the charging system, using a significant
area-based charge and differentiation between charges for different types of forest used for production, are
shown in Figure 11.

Figure 11 Comparison of the average total charge that would be paid (per m3) under the proposed
forest charging system, in the four different types of production forest and at different
levels of harvesting intensity

As the figure shows, the charges that would be paid (under the proposed system) in extensively managed
forest concessions and intensively managed forest concessions would be lower than the charges paid on
production from other areas (except at very low levels of harvesting intensity), by up to as much as
Sf 3,125/m3 (US$ 2.30/m3). There would be a difference of roughly Sf 1,000/m3 (US$ 0.75/m3) between
intensively managed forest concessions in coastal districts and extensively managed forest concessions,
that should cover the increased costs of planning and stock surveys in intensively managed forest
concessions and give a slight incentive to switch to this type of forest concession. A further reduction in
charges of another Sf 1,000/m3 (US$ 0.75/m3) for intensively managed forest concessions in the interior,
should go towards compensating for the increased costs of roundwood transport from this region. The
incentive to increase harvesting intensity (by the use of the area-based charge) is reflected in the
Sf 1,000/m3 (US$ 0.75/m3) difference in the average charge that would be paid between a harvesting
intensity of 16m3/ha and 20 m3/ha.
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4.2.7 Other possible charging mechanisms

The system of forest charges proposed above recommends the use of area-based and volume-based
charges, set by the government, to charge for the use of the forest resource. This system is not radically
different to the structure of forest charges currently in place in Suriname, although the overall levels of
charges and the weighting towards the use of an area-based charge is somewhat different to current
practices. Part of the reason for choosing this structure is that it is familiar to the government and roundwood
producers and should, therefore, be relatively easy to implement. However, this type of charging system will
not capture all of the economic rent from production, because there will always be situations where, either
due to location or competitive advantage, producers would be able to pay more for the wood than the
amounts set in the charging system. In the long-run therefore, the government may wish to introduce more
competitive mechanisms for charging for the rights to harvest or export roundwood.

Mitchell (1998b) has already suggested that the government (i.e. SBB or LBB) might establish a small Forest
Enterprise to sell timber standing by auction or competitive tender. Such a competitive system should result
in the government collecting the maximum amount of revenue possible from parcels of timber sold in this
way. However, given the limited technical, financial and human resources available to the government
forestry administration, this may be difficult to implement. There are however, two areas where competition
could be introduced into the forest charging system without incurring any expense to the government and
these are:

•  in the awarding of short-term cutting licences such as permits to clear land before conversion to
agriculture, urban development or mining; and

•  in the setting of export charges for roundwood and hewn squares.

In the case of short-term cutting licences, the charges on roundwood produced from such areas are all
collected in the form of volume-based charges. They are not currently subject to any area-based charge and
the proposed charges set-out above continue with this structure. If the government identifies an area of
forest that needs to be cleared for conversion to another land-use, it would not be difficult for the forestry
administration to ask for competitive bids to gain the rights to carry-out such operations, to raise revenues in
addition to the volume-based charges that must be paid on production from these areas. This would, in
effect, be similar to the proposal to sell timber standing suggested by Mitchell (1998b), but without any
requirement on the part of the government to prepare these areas for sale.

In the case of export charges, it is strongly believed that, even with the new higher export charges
recommended above, some exporters will continue to reap considerable rewards from exporting roundwood
and hewn squares, which can be hidden from the authorities through the use of offshore intermediaries and
"shell companies". One way in which export charges could be increased further, would be to introduce
greater competition for the rights to export roundwood and hewn squares from the country.

For example, nearly 30,000 m3 of sawlogs were exported from Suriname in 1997 and, after the brief decline
in markets experienced during 1998 and early 1999, it is believed that exports may recover to around this
level. It should be possible to auction the rights to export sawlogs and hewn squares (with reserve prices in
such auctions equal to the levies proposed above) by asking for sealed tenders specifying the volume
desired and the export levy that the exporter would be prepared to pay. Such auctions could take place, say,
every three months for rights to export roundwood within the following six months, with an overall limit on the
volumes that would be accepted equal to, say, 7,000 m3 of roundwood and 600 m3 of hewn squares. These
quotas could be increased as export markets develop (and it should be relatively easy to judge this by
examining the volume of bids coming in at each auction). Once a bid has been accepted, the exporter should
deposit with SBB an amount equal to at least the minimum charge (i.e. the export levy and inspection fee set
by SBB) for the volume that they have specified. They could then pay the additional amount specified in their
bid when the wood is exported.
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This mechanism has little downside risk to the forestry administration, but has the potential to increase the
revenues from export charges by a significant amount. Even though there are only a small number of
companies exporting roundwood and hewn squares from Suriname at the moment, the perceived risk of not
getting a quota to export (due to increased competition) should have the desired effect of encouraging
exporters to pay more for the wood that they export.

4.2.8 Summary of the recommended forest charges

A summary of all the proposed forest levies and service fees is given in Table 14.

Table 14 Summary of the forest charges recommended for all different types of forest in Suriname
Name of charge Amount Unit of

calculation
Comments

Levies to the
government
Area-based levies Sf   5,000 per hectare In extensively managed forest concessions

Sf   2,000 per hectare In intensively managed forest concessions in
coastal districts

Sf   1,200 per hectare In intensively managed forest concessions in the
interior of the country

Roundwood production Sf   3,500 per cubic metre For Grade A species from forest concessions
levies Sf   1,000 per cubic metre For Grade B species from forest concessions

Sf 11,000 per cubic metre For Grade A species from other areas
Sf   6,000 per cubic metre For Grade B species from other areas

Hewn square production Sf   9,000 per cubic metre For hewn squares from forest concessions
levy Sf 18,000 per cubic metre For hewn squares from other areas
Minor forest products Sf 50,000 per cubic metre Chainsaw sawnwood, charcoal, shingles
levies Sf 10,000 per cubic metre Other minor forest products
Roundwood export levy US$ 28 per cubic metre For Grade A species

US$ 23 per cubic metre For Grade B species
Hewn square export levy US$ 43 per cubic metre
SBB service fees
Outline Management
Plan Approval fee

Sf 1,500,000 flat-rate fee For intensively managed forest concessions of
50,000 ha and below

Sf 3,000,000 flat-rate fee For intensively managed forest concessions of
over 50,000 ha

Annual Plan Approval
fee

Sf   2,000 per hectare In intensively managed forest concessions

Production Control fee Sf   2,000 per cubic metre On all production of roundwood and hewn squares
Sf 10,000 per cubic metre On all production of minor forest products

Port inspection fee US$ 2 per cubic metre On all exports of wood products
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4.3 Total government revenues from forest levies and service fees and the current
exchange rate policy

Due to the previously very low levels of forest charges set in Suriname, the total amount of government
revenues that have been collected from the forestry sector has historically been very low. For example,
Mitchell (1998a) reported that the total estimated amount of forest charges collected in 1997 was only
Sf 3.6 million (US$ 0.2 million at the foreign exchange rate prevalent at the time) and that this amount was
considerably lower than the cost of running the forestry administration (LBB). However, in addition to forest
charges, the government also benefits from the operation of the dual exchange rate policy which, as
discussed earlier, effectively acts as a tax of 40% on the value of all wood products exported from the
country. This may have historically provided the government with a much greater amount in annual revenues
in recent years (about US$ 2.6 million) than forest charges.

The total level of government revenues that will be raised with the charges proposed here, will depend upon
the total level of production and exports in the sector, the rate at which SBB is successful in monitoring and
controlling roundwood production and collecting the charges and the way in which the sector develops.
Developments in terms of production growth and in changes in forest management both have the potential to
affect future revenue streams.

Based on recent historical production and export data, two forecasts of future government revenues for the
forestry sector have been developed for the period 2000 - 2005. They have been based on the following
assumptions:

•  A no growth scenario, with constant levels of annual production over the period of 200,000 m3 of
roundwood (30,000 m3 for export), 5,000 m3 of hewn squares (with 2,000 m3 for export) and 500 m3 of
minor forest products. Other processed wood exports are assumed to continue at around 10,000 m3 per
year. This scenario assumes that commercial timber production in HKVs, ICLs and other areas outside
of forest concessions is almost completely stopped over the period and that around 45,000 ha of
intensively managed forest concessions are established each year (at the expense of production from
extensively managed forest concessions).

•  A 5% growth scenario is the alternative, starting with the same levels of production and exports as
above, but including a 5% increase each year in roundwood and hewn square production and exports
and 5% growth in processed wood exports. This scenario also assumes that commercial timber
production in HKVs, ICLs and other areas outside of forest concessions is almost completely stopped
over the period. However, in conjunction with the assumed growth in production, it also assumes that
SBB can pursue a stronger policy towards improving forest management and establish 57,000 ha of
intensively managed forest concessions each year (at the expense of production from extensively
managed forest concessions).

A complete description of the government revenues that would be collected under each of these scenarios is
given in Appendix 1 and a summary of the projections is given below.
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4.3.1 Projected government revenue from forest charges and the operation of the dual
foreign exchange rate policy

The total expected government revenue from the forest charges described above and the continued
operation of the dual foreign exchange rate policy is shown in Table 15 and Table 16. Under Scenario 1 (no
growth) total revenues would be expected to decline slightly from about Sf 6.7 billion (US$ 5.0 million) to
about Sf 5.9 billion (US$ 4.4 million). This decline would be due to lower revenues from forest charges as
roundwood production moved into intensively managed forest concessions (where charges are slightly lower
to reflect the increased costs of properly managing the forest resource). In other words, the forestry
administration would be a “victim of its own success” in terms of revenue collection, if it managed to
persuade large numbers of forest concessionaires to change their operations into intensively managed forest
concessions. Revenues collected from forestry charges would still, however, be considerably higher than the
amounts collected previously (Sf 2.5 billion as opposed to the figure of Sf 3.6 million quoted above).

Table 15 Summarised total government revenue projections under Scenario 1: no growth in
production and a gradual implementation of the policy to move a significant proportion of
roundwood production into intensively managed forest concessions.

Type of production/levies Units Year
2000 2001 2002 2003 2004 2005

Area-based charges Sf million 495 501 506 512 517 487
Volume-based charges (on production) Sf million 1,515 1,356 1,197 1,038 879 756
Export levies (volume-based) US$ '000 904 904 904 904 904 904
Revenues from the exchange rate policy US$ '000 2,580 2,580 2,580 2,580 2,580 2,580
TOTAL Sf million 6,713 6,560 6,406 6,253 6,099 5,946
TOTAL US$ '000 4,973 4,859 4,745 4,632 4,518 4,404

Table 16 Summarised total government revenue projections under Scenario 2: 5% growth in
production and a gradual implementation of the policy to move a significant proportion of
roundwood production into intensively managed forest concessions.

Type of production/levies Units Year
2000 2001 2002 2003 2004 2005

Area-based charges Sf million 455 491 532 576 624 640
Volume-based charges (on production) Sf million 1,515 1,391 1,268 1,148 1,029 948
Export levies (volume-based) US$ '000 904 949 996 1,046 1,098 1,153
Revenues from the exchange rate policy US$ '000 2,580 2,709 2,844 2,987 3,136 3,293
TOTAL Sf million 6,672 6,820 6,985 7,167 7,369 7,591
TOTAL US$ '000 4,942 5,052 5,174 5,309 5,459 5,623

Under Scenario 2 (5% production and export growth) total revenues would be expected to rise slightly from
about Sf 6.7 billion (US$ 4.9 million) to about Sf 7.6 billion (US$ 5.6 million). In other words, the increase in
production and exports would more than offset the impact (on forest charges) of roundwood production
moving into intensively managed forest concessions (where charges are lower).

Under both scenarios, more than half of total government revenues would come from the implementation of
the dual foreign exchange rate policy and around 80% of total government revenues would be collected in
foreign currency (though the withholding of foreign exchange and the collection of the export levy in US$).
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4.3.2 Fees to support SBB and the administrative efficiency of the charging system

A summary of the total fees that would be collected by SBB is given in Table 17 and Table 18. Under
Scenario 1 (no growth), the total amount of fees collected by SBB would gradually increase from about
Sf 0.6 billion (US$ 0.5 million) to about Sf 1.1 billion (US$ 0.8 million). Under Scenario 2 (5% growth), the
total amount of fees collected would increase by more, from about Sf 0.6 billion (US$ 0.5 million) to about
Sf 1.4 billion (US$ 1.0 million).

Table 17 Summary of fees collected to support SBB under Scenario 1: no growth in production and
a gradual implementation of the policy to move a significant proportion of roundwood
production into intensively managed forest concessions.

Type of fee Units Year
2000 2001 2002 2003 2004 2005

Plan approval fees Sf million 95 185 275 365 455 545
Production control fees Sf million 422 424 425 427 429 430
Port inspection fees US$ '000 84 84 84 84 84 84
TOTAL Sf million 630 722 813 905 997 1,088
TOTAL US$ '000 467 534 602 670 738 806

Table 18 Summary of fees collected to support SBB under Scenario 2: 5% growth in production and
a gradual implementation of the policy to move a significant proportion of roundwood
production into intensively managed forest concessions.

Type of fee Units Year
2000 2001 2002 2003 2004 2005

Plan approval fees Sf million 119 233 347 461 575 689
Production control fees Sf million 422 445 469 494 520 548
Port inspection fees US$ '000 84 88 93 97 102 107
TOTAL Sf million 654 796 940 1,086 1,233 1,381
TOTAL US$ '000 484 590 697 804 913 1,023

A few very important points should be made here about the future financing of SBB. The first is that the
financing of the operation will be very much dependent upon its performance. If SBB works well and
promotes some growth within the forestry sector, it will be able to collect more fees. Also, within the
proposed charging structure, it will be necessary for SBB to get forest concessionaires to move into
intensively managed forest concessions, so that they can collect the plan approval fees. If they fail to do this,
the collection of the production control fees alone will not be enough to support the organisation at its current
strength.27 It is also worth noting that, even under Scenario 2, the total amount of fees that will be collected
will only just be sufficient to finance the estimated running cost of the organisation of US$ 1 million per year
(see Mitchell, 1998a, for detailed provisional budgets for SBB).

A final point to make concerns the administrative efficiency of the whole system. The administrative
efficiency of any tax system can be measured as the total cost of implementing the system divided by the
amount of money that is collected. Typical figures for efficiency measured in this way can range from a
fraction of a percent (for taxes that are easily collected) to over 100%.

The efficiency of the system proposed above is around 45% (or only 20%, if the revenues collected from the
implementation of the dual foreign exchange rate policy are taken into account). This seems a little on the
                                                          
27 Indeed, this is how it should be. One half of SBB is concerned with forest management (i.e. plan approval). If

SBB fails to get forest concessionaires to move into intensively managed forest concessions, they will not have
any plans to approve (i.e. they wont have any work to do) and they will not collect enough fees to maintain this
side of the organisation.
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high side and SBB should strive to control costs and try to achieve a better level of efficiency than this, so
that a greater proportion of the overall share of revenues collected from the sector can be remitted to the
Government.
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5 DEVELOPMENT OPPORTUNITIES
The preceding analysis has presented some preliminary estimates of the economic rent from roundwood
production in Suriname. These have been calculated based on current levels of efficiency in the roundwood
production sector and using roundwood prices from the upper end of the range of prices currently obtained in
Suriname. There are two broad ways in which economic rent could be increased and, consequently, forest
charges could be raised in the future:

•  improvements in the efficiency of forest operations; and

•  increases in the price of delivered roundwood.

A brief description of the scope for increasing profitability in each of these areas is given below.

5.1 Improvements in the efficiency of forest operations
The three main ways in which the efficiency of forest operations could be improved are through:

•  economies of scale - i.e. encouraging forest concessionaires to operate at a scale that allows them to
achieve greater levels of capital utilisation and, consequently, lower unit production costs;

•  improvements in the efficiency of forest utilisation - i.e. encouraging forest concessionaires to take
all commercial standing timber available during each harvesting operation and improve the harvesting
efficiency (i.e. reduce harvesting waste during operations); and

•  investment in work planning and appropriate technology - i.e. increasing the efficiency at each
stage of the production cycle and lowering operational costs, through investment in more appropriate
technology and better work planning.

In the case of the latter, it is believed that skidding and transportation are the two parts of the roundwood
production process where the greatest increases in productivity could be achieved.

5.1.1 Economies of scale

As noted above, current forest operations in Suriname are typically small-scale and the average size of
forest concessions in Suriname is quite small, particularly in comparison to other tropical countries. Mitchell
(1998a), for example, reports that the average size of former forest concessions in Suriname was just under
12,000 ha.28 Some forest concessionaires have more than one forest concession, but these are not always
close to one another and can not usually therefore, be treated as one management unit. The average size of
Incidental Cutting Licences (ICL) and Community Forest (HKV) areas is even less than this - generally
around 4,000 ha to 5,000 ha. These areas are currently very important as a source of wood supply because
of the slow rate at which new forest concessions have been issued. The few new forest concessions that
have been issued are generally larger and the average size of such concessions is currently just under
60,000 ha.

Larger forest concessions should result in lower production costs because they allow machines to be used
more efficiently and spend less time idle (i.e. greater capital utilisation) and because any fixed costs will be
spread over a greater volume of production.

Capital utilisation. Different pieces of forest machinery operate at different rates of productivity. For
example, without any breaks, a chainsaw crew might only be able to cut four trees or around 8 m3 per hour,
but a loader can load around 60 m3 or more per hour. Skidders can move at least 5 - 10 m3 per hour,

                                                          
28 Even with this small average size of forest concessions it is believed that many forest concessionaires do not

use all of the areas granted to them, but tend to concentrate their harvesting activities in forest areas close to
existing roads.
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depending on the length and layout of skid trails and the amount of skid trail that each machine has to
construct during skidding operations. Similarly, the productivity of timber lorries depends upon the type and
capacity of lorries used and the length of the journey from the forest to the processing plant.

With small forest concessions, the rate of productivity achieved at each stage of production is limited by the
combination of machinery with high and low rates of productivity (i.e. "bottlenecks" occur at certain stages of
the production process). For example, an annual cutting programme of 4,000 m3 would keep one skidder
fully employed at current levels of efficiency in Suriname. This level of production would also keep one 20
tonne timber truck fully employed (on an 85 km haul). However, this level of production would only keep the
chainsaw crew employed for 60% of their time and utilisation of a loader would be very low (only about 8%).
Small-scale operators resolve the problem of what to do about loading timber either by add-hoc means (e.g.
driving lorries into trenches that they have dug and pushing the logs on with a skidder) or by hiring
contractors to load timber. (This is cheaper than owning a loader, but is still more expensive29 than if the
scale of operations could justify the full-time employment of a proper forest loader). It is generally the case
therefore, that forest operations in Suriname are limited by the number of skidders available (usually only
one for most forest operators) and operations proceed at a speed determined by this piece of equipment.

Figure 12 The forest skidder is generally the most heavily utilised
piece of equipment in forest operations in Suriname

Besides the problem of mixing different pieces of machinery with different output rates, there is also
generally low utilisation of machinery due to the low number of hours that machines are actually available for
work in the forestry sector in Suriname. Data collected from forest concessionaires in Suriname (Whiteman,
1999b) suggested that many of them only work for 8 hours per day and 170 days per year, with an average
machine availability of 75% (i.e. out of this time, machines are, on average, broken down or out of service for
25% of the time). All three of these factors are low compared with what is achieved in other tropical
countries. In Indonesia for example, a 10 hour working day is standard in the forestry sector, with 250
working days per year. Machine availability is 75% or higher, depending on the quality of forest management
in each forest concession. This gives a total of 1,500 available working hours per year compared to a figure
of just over 1,000 available working hours per year in Suriname.

In order to compare the difference in production costs between the current scale of operations and what
could be achieved with greater economies of scale and longer working hours, the roundwood production cost

                                                          
29 I.e. there is an additional cost of moving the loader from one forest concession to another.
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model (Whiteman, 1999a) was used to examine how costs might be reduced with a larger scale of
operations, cutting at a greater intensity over a larger area and with more working hours per year. The
results of the comparison are given in Table 19.

Table 19 A comparison of production costs and economic rent at the current typical scale of
operations in Suriname and with a larger forest operation

Production parameters
at current scale of operations

Production parameters
with a large scale operation

Forest parameters
Forest concession area 12,000 ha 25,000 ha
Annual cutting area 240 ha 1,000 ha
Harvesting intensity 15 m3 20 m3

Annual roundwood
production 3,600 m3 20,000 m3

Transport and skidding
parameters
One-way transport distance 85 km 85 km
Skid trail density 245 m/ha 245 m/ha
Skidding indirectness factor 82% 82%
Average skidding distance 910 m 910 m
Production activity Machinery

and
Amount Machinery

and
Amount

utilisation in Sf in US$ utilisation in Sf in US$
Felling 1 felling crew

@ 95%
utilisation

1,800/m3 1.35/m3 3 felling
crews
@ 95%
utilisation

1,800/m3 1.35/m3

Skid trail construction N/A N/A N/A 1 D6
bulldozer
@ 98%
utilisation

2,850/m3 2.10/m3

Skidding and skid trail
construction

1 wheeled
skidder
@ 99%
utilisation

12,850/m3 9.50/m3 2 wheeled
skidders
@ 98%
utilisation

5,850/m3 4.30/m3

Loading 1 contract
loader
@ 7%
utilisation

2,100/m3 1.55/m3 1 contract
loader
@ 21%
utilisation

1,300/m3 0.95/m3

Transport 1 x 20 tonne
truck
@ 96%
utilisation

11,450/m3 8.50/m3 3 x 20 tonne
trucks
@ 97%
utilisation

9,200/m3 6.85/m3

Costs, revenues and rent Amount Amount
in Sf in US$ in Sf in US$

Total production cost 28,200/m3 20.90/m3 21,000/m3 15.55/m3

Average roundwood price 43,000/m3 31.85/m3 38,000/m3 28.15/m3

Economic rent per m3 14,800/m3 10.95/m3 17,000/m3 12.60/m3

Economic rent per ha per yr 4,440/ha/year 3.30/ha/year 13,600/ha/year 10.10/ha/year
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The current scale of operations assumes an average sized forest concession, with a small annual cutting
area and low harvesting intensity. In comparison, the large-scale operation assumes a forest concession of
just over twice the size of the current average, with an annual cutting area equal to one-twenty-fifth of the
total concession area and a harvesting intensity of 20 m3/ha. This would give an annual cut of 20,000 m3 as
opposed to 3,600 m3. Skidding and transportation parameters are assumed to be the same in both cases
(although there is also scope for improvement there – see Section 5.1.3 Investment in work planning and
appropriate technology). Productivity is based on 170 working days per year, an 8 hour working day and
25% machine downtime in the first case and 250 working days per year, a 10 hour working day and 25%
machine downtime in the second case. Loading costs calculated by the model have been doubled in both
cases as an approximation of the cost of using a contractor to perform this activity.

As the table shows, production costs with more efficient forest operations could be reduced by around
Sf 7,000/m3. By increasing the harvesting intensity, the average price paid for roundwood would fall due to
the inclusion of second and third grade species in the overall product mix. However, it is likely that the
economic rent from production could still be increased by at least Sf 2,000/m3. Perhaps most important
however, is the result shown in the last row of the table. By increasing the harvesting intensity and using
capital more efficiently, the economic rent from each hectare of forest used for roundwood production could
be increased from Sf 4,400/ha/year to Sf 13,600/ha/year, an increase of over 200%. Thus, the more
intensive use of the forest would increase its value compared with alternative land uses and allow other
areas that are currently used for very extensive forest concessions, to be set aside for conservation
purposes or for production in the future. For example, according to these calculations, Surinam's current
estimated production of 200,000 m3/year could be met from just ten of these more intensively managed
forest concessions with a total area of only 250,000 ha.

Fixed costs. Fixed costs are expenditures that do not vary according to the size of forest concession or the
production volume. Examples of fixed costs are the cost of building and maintaining access roads required to
link the forest concession to existing roads; the cost of one-off pieces of infrastructure such as quayside
facilities; and some components of plan production costs. Some other items of expenditure can be
considered as similar to fixed costs in that their cost does not increase strictly in proportion to the size of
forest concession or production volume. For example, the cost of a forest inventory for a 100,000 ha forest
concession might only be 50% higher than the cost of an inventory for a 50,000 ha concession. Forest camp
infrastructure (e.g. accommodation buildings and workshops) and pieces of machinery with very high levels
of potential output (e.g. a forest loader or road building bulldozer) can be considered as having cost
characteristics that are similar to fixed costs.

Larger forest operations have lower overall production costs because fixed costs will be spread over a
greater level of production. For example, if the cost of maintaining an access road were Sf 1,000,000 per
year, this would add Sf 1,000/m3 to the total roundwood production cost with an annual production volume of
1,000 m3, but only Sf 50/m3 with an annual production volume of 20,000 m3. The effect of scale of operations
on fixed costs is shown in Figure 13. Basically, the cost per m3 of expenditure on fixed factors of production
will halve each time that production is doubled.



50

Figure 13 The effect of scale of operations on fixed costs

The impact of fixed costs on total production costs at the current scale of operations in Suriname is not that
important at the moment because most forest concessionaires do not invest much in fixed factors of
production. For example, road building, forest inventory and planning operations and the construction of
forest camp infrastructure are all activities with significant fixed cost components, but are uncommon outside
of the few large forest concessions currently operating in Suriname. However, it can be expected that
investment in some of these areas (e.g. forest inventory and planning) will be necessary if the country is to
move towards a more sustainable forest management system. Investment in roads and forest camp
infrastructure will also be required if forest harvesting moves into remoter parts of the interior of the country.
Therefore, it is likely that this argument for increasing the average size of forest concessions in Suriname
may become stronger in the future.

5.1.2 Improvements in the efficiency of forest utilisation

The current efficiency of forest utilisation in Suriname is believed to be very low (see Box 3). There are likely
to be two reasons for this:

•  creaming (sometimes called high grading), or the selection of only the best trees for harvesting during
the harvesting operation; and

•  poor harvesting practices.

Improvements in forest utilisation efficiency could therefore, reduce production costs and benefit the forests
of Suriname in other ways.

Creaming. Creaming occurs where forest concessionaires cut only a proportion of the trees that they could
during a harvesting operation. This is usually a deliberate decision based on the quality of available trees or
due to limited markets for some of the less attractive species that they could potentially cut. It may also occur
accidentally if the forest concessionaire has not carried-out a comprehensive survey of all the potentially
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commercial trees in the forest stand that they are harvesting. Creaming is encouraged wherever forest
concessionaires are only charged for the volume of roundwood that they remove from the forest.

The FAO Forest Inventory (FAO, 1974) identified: 52 commercial species; 48 potentially commercial species
and 24 possibly commercial species in the natural forests of Suriname. Some species from the latter two
groups are now harvested in significant volumes. However, Bruynzeel appears to be the only company
currently harvesting a wide range of species (around 20 out of a possible total of 124) although some of the
new foreign-controlled logging operations may also be harvesting many different species. In contrast, most
small and medium-sized forest operations only tend to take the six to ten most highly valued species.
Consequently, it is suspected that the current harvesting intensity might be only 16 m3/ha on average in
Suriname and possibly as low as 12 m3/ha in many forest concessions.

There are two main benefits of increasing the volume that is taken from each hectare of forest. Firstly, a
higher harvesting intensity will reduce the average production cost due to better capital utilisation and lower
fixed costs. For example, at the scale of the felling block, the cost of skid trail construction can be considered
as largely a fixed cost. In other words, if it costs Sf 75,000/ha to construct skid trails to remove 15 m3/ha, this
would be equal to a cost of Sf 5,000/m3. But, the cost of skid trail construction to remove 20 m3/ha might only
be a little more than this, say Sf 80,000/ha, giving a cost of only Sf 4,000/m3. (In other words, very little
additional skid trail is required to extract the extra 5 m3/ha). The second benefit of increasing the harvesting
intensity is that it will increase the revenue and, consequently, economic rent from production per hectare of
forest used for production (both of these arguments are similar to those presented in the previous section).
This latter point matters less to the forest concessionaire, but is very important to the forestry administration.
Overall, it is possible that increasing harvesting intensity could reduce production costs per m3 by up to Sf
1,000/m3 due to the reasons outlined above.

Harvesting practices. Poor harvesting practices include cutting the tree too high (see Figure 14) and
leaving utilisable volume from the tops of trees after cutting (often, only one log is cut from each felled tree
when, in some cases, it would be possible to cut a second or even a third log). Poor harvesting practices
result in low harvesting efficiency or high levels of harvesting waste and can result in increased waste in
other ways if, for example, they often lead to breakage or other damage to the log during the felling
operation. In addition to the direct impact of poor harvesting practices on utilisable volume, poor practices
also increase the probability of accidents during the harvesting operation and can cause substantial damage
to the forest remaining after the harvesting operation.
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Box 3 Examples of inefficiency in forest utilisation during the harvesting process

Several examples of poor harvesting practices were observed during site vis
Suriname. Consequently, there are likely to be a number of ways in which ha
improved, with subsequent improvements in efficiency and production costs. On
Suriname was the felling of trees at head height rather than at the base o
examined to show how improved harvesting practices could lead to lower produc

The bottom 1.5 metres of a typical standing tree of a commercial size (say 
Suriname contains up to 0.3 m3 of utilisable timber. Given that the average log
the forest in Suriname is currently believed to be about 2 m3, this represents ab
volume that is left in the stump when trees are cut at this height (see Figure 1

Potential production

The potential production of roundwood from any given area of forest is equal to the
standing volume of commercially utilisable species that can be harvested under
existing regulations, e.g. limits on minimum cutting diameter, limits on the total
volume that may be removed or restrictions on the number or type of species that
may be taken (see Figure A). This can only usually be estimated with a pre-felling
inventory or stock survey.

Efficiency of forest utilisation

The efficiency of forest utilisation is the volume of roundwood that is actually cut
during the felling operation (see Figure B). Thus, for example, a forest
concessionaire might only choose to harvest a small number of species from the
forest, or select trees of a particular length or diameter, despite there being other
commercial trees in the forest that the concessionaire would be allowed to cut.

Harvesting residues and harvesting efficiency

Harvesting residues represent the volume of roundwood that is cut but not removed
from the site, either because the first cut has not been made close to the bottom of
the tree or because the forest concessionaire has not taken the top part of the
felled stem. Harvesting residues may also occur during the conversion of felled
trees into logs, when parts of the felled stem are left because they do not
correspond to the length of log that the forest concessionaire is aiming to produce
(see Figure C). A certain amount of harvesting residues is inevitable due to, for
example, rot that could not be identified when the tree was standing, damage
during the felling operation and branching. However, a significant proportion of
harvesting residues is often avoidable. The proportion of utilisable volume that is
cut and finally removed from the forest is referred to as the harvesting efficiency.

Overall efficiency of the harvesting operation

The overall efficiency of a forest operation is determined by the combination of
utilisation efficiency and harvesting efficiency. Thus, for example, it is believed that
about 20 m3/ha can be harvested in the natural forest in Suriname (i.e. this is the
potential production). However, forest concessionaires may only cut 16 m3/ha or
less (i.e. the utilisation efficiency is 80%). Of this, they may only remove about two-
thirds of the volume that is cut (i.e. the harvesting efficiency is 66%). Thus, the
overall efficiency of harvesting operations in Suriname is probably only around 50%
(i.e. 80% x 66%) or maybe even lower than this in many cases.
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slightly more time to trim buttresses and fell a tree at the base, but the increased cost of cutting a tree in
such a way is likely to be negligible. Similarly, it is unlikely that such a marginal increase in the length of logs
extracted from the forest would increase extraction and loading costs significantly. Consequently, an
improvement in felling practices that would lead to cutting trees at the base could increase production
volume by 13% at little or no extra cost. Alternatively, to put it another way, this could result in an overall
reduction in total roundwood production costs of up to Sf 2,200/m3.

Figure 14 An example of poor harvesting
practices in a forest concession in
Suriname

5.1.3 Investment in work planning and appropriate technology

The final area where significant cost savings could be made is in better work planning and the use of
appropriate technology during the roundwood production process. There is probably the greatest scope for
improvement in two parts of the process: skidding and the transport of logs from the forest to the mill.

Skidding practices. To a large extent, the average skidding distance determines the average cost of
skidding in a forest operation. With longer skid trails, skidding takes more time and requires more fuel to get
the roundwood from the forest to the road. If skid trails are very long and poorly laid-out, skidders also
produce less total output each day (leading to greater capital costs per m3 of output) and spend more time
on skid trail construction. In addition to low levels of efficiency, long skid trails can also result in significant
site disturbance, higher skidder repair and maintenance costs and more damage to the remaining forest
crop.

The average skidding distance depends upon two factors: the road density and the skid-trail indirectness
factor (see Box 4). As the equation in Box 4 shows, the average skidding distance decreases as the road
density (or length of roads per ha) in the forest increases. However, increasing the road density requires a
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higher level of expenditure on road building. Consequently, the optimal road density can be calculated as the
amount of road building that minimises the sum of skidding and road building costs (see Figure 15).

The second factor that affects the average length of skid trails, the skidding indirectness factor, depends
upon site conditions and the layout of skid-trails. Well planned skid-trails (that attempt to reach all felled trees
in as short a distance as possible) can be significantly shorter than unplanned skid trails. Based on field
observations and discussions with forest managers, it was observed that skid trails in Suriname currently
tend to be very indirect, following roughly the path taken by tree spotters as they work through the forest
identifying the location of commercial trees. If this information was put onto simple plans or maps, much
shorter skid trails could often be planned using, for example, a main trail roughly up the middle of each
section of forest to be harvested and short spurs, or the winch on the skidder, to pull felled trees on to the
main trail. This would shorten the average skidding distance and result in lower costs and less damage to
the forest.

Box 4 The calculation of average skidding distance from road density and the indirectness factor

The calculation of average skidding distance from road density and the skidding indirectness factor is explained
below.
The average theoretical skidding distance
The easiest way to visualise the calculation of the average theoretical skidding distance from road density is to think
of strips of forest served by skid trails leading on to forest roads. Thus, for example, assuming that main skid trails
are 200m apart and that road density is 5 m/ha, two main skid trails, one off each side of a 200m segment of forest
road, must serve 40 ha (200 m divided by 5 m/ha). The length of road is the length of one side of the strip of forest
served by the road so, from the total area (i.e. 40 ha), the length of the strip can be determined. One hectare equals
10,000 m2, so 40 ha equals 400,000 m2 and, if the road side is 200 m long, the length of the strip of forest served by
the road must be 400,000 m2 divided by 200 m, which equals 2,000 m. This is shown in the figure below:

The total length of the strip on each side of the road is 1,000 m, so the centre of the strip on each side of the road
and, hence, the average theoretical skidding distance is 1,000 m divided by two, which equals 500 m. More
generally, the theoretical skidding distance can be calculated using the formula below:

Theoretical skidding =               2,500               .
 distance (in metres)     road density (in m/ha)

The skidding indirectness factor
In reality of course, it is very difficult to achieve the average theoretical skidding distance because site factors such
as steep areas and streams make it necessary to deviate from the most efficient route to each tree. Poor skid trail
layout can also lead to a large amount of deviation from the most efficient route. Therefore, the above calculation is
usually multiplied by an indirectness factor to take into account these considerations.
A model was constructed for this study to examine the impacts of stocking, skid trail layout and road density on
skidding length, which suggested that a high level of indirectness (82%) would probably be typical in forest
concessions in Suriname. The final skidding distance is therefore, equal to the theoretical average skidding distance
plus this factor which, with a road density of 5 m/ha, equals 500 m x (100% + 82%), which equals 910 m.
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Figure 15 Calculation of the optimal road density as the minimum of skidding and road building
costs

In order to examine the scope for reducing skidding costs, a simple model was constructed to estimate the
effect of better skid trail layout on the skidding indirectness factor and, consequently, the overall skidding
distance. This compared the average length of skid trails and amount of skid trail construction required under
two different options:

•  skid trails going to each tree following root and branch pattern that minimises the distance between each
cut tree and all previously cut trees as the skidder works further into the forest (an approximation of
current skid-trial layout); and

•  a main skid trail up the centre of each strip of forest to be harvested, with use of the winch to pull-in cut
trees that are less than 25 m away from the skid trail and short spurs to reach cut trees that are further
away than this (as an approximation of a more efficient skid trail design).

The model was run for three different levels of forest stocking or harvesting intensity, three different levels of
road density and for skid trails 100 m apart and 200 m apart. The model was run for 100 simulations of each
of these combinations and the average results for each of these combinations are shown in Table 20 and
Table 21.
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Table 20 Skid trail construction and average skidding length with unplanned and planned skid trails
(100 metres apart) at various levels of road density and stocking levels

Road Stocking Unplanned skid trails Planned skid trails
Density
(m/ha)

Level
(m3/ha)

Skid
trail

Average
skid

Indirect-
ness

Skid
trail

Average skid distance
(in metres)

Indirect
-ness

density
(m/ha)

distance
(m)

factor
(%)

density
(m/ha)

by
winching

by
skidding

In
total

factor
(%)

12 215 405 62 49 19 291 310 24
10.0 16 249 415 66 63 19 293 312 25

20 277 418 67 78 19 291 310 24
12 217 529 59 48 19 389 408 23

7.5 16 248 539 62 63 19 391 410 23
20 281 562 69 78 19 390 409 23
12 221 794 59 47 19 581 600 20

5.0 16 252 812 62 61 19 578 597 19
20 280 815 63 76 19 577 596 19

Table 21 Skid trail construction and average skidding length with unplanned and planned skid trails
(200 metres apart) at various levels of road density and stocking levels

Road Stocking Unplanned skid trails Planned skid trails
Density
(m/ha)

Level
(m3/ha)

Skid
trail

Average
skid

Indirect-
ness

Skid
trail

Average skid distance
(in metres)

Indirect
-ness

density
(m/ha)

distance
(m)

factor
(%)

density
(m/ha)

by
winching

by
skidding

In
total

factor
(%)

12 214 473 89 195 22 315 337 35
10.0 16 247 484 94 264 22 320 342 37

20 275 493 97 328 22 322 344 38
12 213 608 83 190 22 408 430 29

7.5 16 245 627 88 265 22 417 439 32
20 273 616 85 327 22 415 437 31
12 212 883 77 195 22 606 628 26

5.0 16 245 910 82 265 22 610 632 26
20 273 919 84 375 22 610 632 26

Source: Author's own estimates (skidding model results)

The total roundwood production cost figures presented in the previous sections of this report assumed a
road density of 5 m/ha, with skid trails 200 m apart. According to the simulation model, this would result in a
skid-trail indirectness factor of 82% and an average skidding distance of 910 m. This is a very long skidding
distance compared with current forestry practice in many other tropical countries. However, it was confirmed,
during several field trips and interviews with forest concessionaires, that average skidding distances of
around 1 km are typical of current forestry practices in Suriname.
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As the tables show, the model suggests that varying the road density and skid-trail design would have the
following effects:

distance between skid-trails

•  the average skidding distance would be slightly higher (+5% to +15%) with skid trails 200 m apart than
with skid trails 100 m apart;

•  average skid trail construction, with planned skid trails, is much higher (+300% to +400%) with skid trails
200 m apart than with skid trails 100 m apart, due to the high number and length of side trails that would
be required (it should be noted however, that this is largely a result of the simplicity of the model – in
reality, it would be expected that a wider distance between skid trails would result in more skid trail
construction overall, but not by as much as the model suggests);

•  if there is no planning of skid trails, the average amount of skid trails constructed in the forest is not
affected by the distance between skid trails;

stocking level and harvesting intensity

•  the average skidding distance is slightly higher (up to +5%) with higher stocking in the case of unplanned
skid trails, but with planned skid trails the difference is insignificant;

•  average skid trail construction is higher with higher stocking;

road density

•  the average skidding distance is roughly halved if the road density doubles, but less so if skid trails are
unplanned and 200 m apart;

•  average skid trail construction is unaffected by the level of road density;

planned skid trail layout

•  planned skid trails result in a significant reduction (-30% to -35%) in the average skidding distance
compared to unplanned skid-trails;

•  planned skid trails result in a significant reduction (-70% to -80%) in skid trail construction compared to
unplanned skid-trails, if skid-trails are 100 m apart;

•  if skid-trails are 200 m apart, skid trail construction is not significantly different with planned skid trails
compared to unplanned skid-trails (but, as noted above, this is largely a result of the simplicity of the
model used here – in reality there are nearly always likely to be some savings in skid trail construction
with proper planning); and

•  generally, the benefits from planned skid trails are much greater if the skid trails are 100 m apart.

In conclusion, it would seem that, with skid-trails 100 m apart, planned skid-trails could reduce the skid-trail
indirectness factor from around 80% to around 20%, with consequent savings in skidding costs.30

The next stage of this analysis was to examine what the cost saving would be with planned skid trails and an
optimal level of road density. This was calculated using the roundwood production cost model (Whiteman,
1999a) and data on the cost of skidding and road building collected in Suriname (Whiteman, 1999b). It is
true that proper skid-trail layout requires a certain amount of training, a pre-felling inventory, a simple map

                                                          
30 It must be stressed that these results are the results of a modelling exercise. The only way in which the real

benefits of proper skid-trial layout could be estimated is with field trials under normal operating circumstances.
Several studies have already shown what the benefits of improved logging practices might be in Suriname
(Hendrison, 1990) and elsewhere (FAO, 1997). A recommendation of one of the author's previous reports
(Whiteman, 1999b) was that this work should be continued in Suriname and, in particular, should work on trying
to get improved harvesting practices implemented more widely throughout the forestry sector there.
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and some planning of the skid trail layout, which would lead to greater expenditure in this area. However, no
data is currently available about how much this might cost. Therefore, it has been assumed that these costs
would be negligible in the comparison presented below.

Table 22 The estimated effect of road density, distance between skid trails, stocking level and skid-
trail planning on the total roundwood production cost in Suriname in 1999

Distance between Road Stocking Total roundwood production cost (Sf/m3)
skid-trails

(in m)
density
(m/ha)

level
(m3/ha)

Unplanned
skid-trails

Planned
skid-trails

Difference

12 36,164 30,040 -6,124
10.0 16 32,370 25,950 -6,420

20 28,870 24,180 -4,690
12 35,470 29,260 -6,210

100 7.5 16 31,930 25,490 -6,440
20 28,940 23,840 -5,100
12 34,210 27,120 -7,090

5.0 16 31,630 25,000 -6,630
20 28,990 23,500 -5,490
12 36,220 34,710 -1,510

10.0 16 32,430 32,490      +60
20 28,940 29,940 +1,000
12 35,490 33,850 -1,640

200 7.5 16 31,990 32,040      +50
20 29,340 29,710    +370
12 34,460 32,840 -1,620

5.0 16 31,650 31,600      -50
20 29,040 30,710 +1,670

Source: Author's own estimates (skidding model results)

Table 22 shows the results of this analysis. These can be summarised as follows:

impact on production costs

•  production costs are generally lower if skid trails are 100 m apart than they would be if the trails were
200 m apart;

•  planned skid trails result in much lower production costs compared with unplanned skid trails where skid
trails are 100 m apart);

•  where skid trails are 200 m apart, the estimated cost difference between planned and unplanned skid
trails is much smaller and can be positive or negative, depending upon the stocking level (largely, as
noted above, a result of the model’s simplicity); and

•  the differences in total roundwood production cost at different levels of road density are small and can be
positive or negative as road density is increased.

The last result of the analysis is the most interesting, because it suggests that the optimal road density in
Suriname might only be 5 m/ha or even less. This would not be surprising as, for any given set of operating
conditions, the optimal road density will be lower in forests that have low stocking and, compared to say
Southeast Asia, the forests of Suriname are not well stocked. However, before recommending an optimal
road density, other factors such as site damage (see Figure 16) should also be considered.
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Table 23 shows the estimated effect of road density, distance between skid trails, stocking level and skid-trail
planning on total site disturbance. In this case, site disturbance is defined as the area of the forest covered
with a road or skid-trail, assuming that roads are 30 m wide and skid trails 5 m wide. With respect to the
benefits of different density of roads and skid trails and skid-trail layout, similar conclusions to those
summarised above can be drawn from this table.

 Table 23 The estimated effect of road density, distance between skid trails, stocking level and skid-
trail planning on total site disturbance

Distance
between

Road Stocking Total area affected by road
or skid-trail construction (%)

skid-trails
(in m)

density
(m/ha)

level
(m3/ha)

Unplanned
skid-trails

Planned
skid-trails

Difference

12 13.8   5.4   -8.3
10.0 16 15.4   6.2   -9.3

20 16.9   6.9 -10.0
12 13.1   4.7   -8.4

100 7.5 16 14.7   5.4   -9.3
20 16.3   6.1 -10.2
12 12.5   3.9   -8.7

5.0 16 14.1   4.6   -9.5
20 15.5   5.3 -10.2
12 13.7 12.8   -0.9

10.0 16 15.4 16.2   +0.8
20 16.7 19.4   +2.7
12 12.9 11.8   -1.1

200 7.5 16 14.5 15.5   +1.0
20 15.9 18.6   +2.7
12 12.1 11.2   -0.9

5.0 16 13.7 14.7   +1.0
20 15.1 20.2   +5.1

Source: Author's own estimates (skidding model results)
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Figure 16 Construction of roads and skid trails
can cause significant disturbance in
the forest and should be considered
as part of the decision about skid-trail
design and optimal road density

Overall conclusions and recommendations regarding skid-trails and road density

Based on the results of the modelling exercise described above, the overall recommendations regarding
skid-trail construction and layout and optimal road density are given below:

•  skid trails should be located roughly 100 metres apart along forest roads;

•  properly planned and designed skid trails will lead to significantly shorter skidding distances and
substantial reductions in costs and site disturbance and should be encouraged in all forest operations;

•  use of the winch in harvesting operations should be encouraged wherever possible, because this will
also result in lower costs and site damage; and

•  the optimal road density in forest concessions may be 5 m/ha or lower, but much will depend upon local
operating conditions.

Of course, it must be stressed that these are the results of a desk-based modelling exercise. The only way in
which the true magnitude of benefits from proper planning could be assessed, would be to conduct a field
experiment comparing current harvesting practices with improved harvesting practices. However, these
conclusions concur with the results of such field studies from many other countries around the World.

As the above analysis has suggested, better skid-trail planning and layout could reduce the average
extraction distance to 600 m, with a cost saving of up to Sf 7,000/m3. The optimal road density in forest
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concessions should be about 5 m/ha or possibly, in some circumstances, lower than this. Many forest
concessions may already have this level of road density, although some new roads may be required to open-
up new areas of forest for production. Any new forest concessions granted in more remote parts of the
country will certainly need some road building.

It should be noted however, that this is another area where economies of scale are crucial. For example, a
D8 bulldozer has the production capacity to produce at least 25 km of forest roads per year. With a 5 m/ha
target for road density, this is enough to meet all the new road building requirements (starting with no roads
at all) for a 125,000 ha forest concession. In view of the total production in the forest sector in Suriname and
the presence of existing infrastructure, it is quite possible therefore, that just on D8 bulldozer would be
sufficient to meet all of the country's forest road building requirements for the foreseeable future!

The use of proper logging trucks. The second area where substantial cost savings might be made is in the
use of proper logging trucks. The roundwood production cost estimates presented above were calculated
assuming that the capacity of logging trucks typically used in Suriname is around 20 m3/trip. This is currently
the case for most forest operations, where home-made logging trucks are commonly used for road transport
and sometimes trucks designed for other purposes are used to transport roundwood (see, for example,
Figure 17).

Figure 17 Example of a typical truck used for transporting
roundwood in Suriname

The type of trucks currently in common use in Suriname have a low carrying capacity compared with proper
logging trucks, which can carry around 35 m3/trip. Proper logging trucks also do not cost significantly more to
purchase and operate than the types of trucks currently in use in the forestry sector in Suriname. Therefore,
a comparison was made between the roundwood transport cost with current equipment, with a proper
(i.e. high-capacity) logging truck (new or second-hand) and with a new high-capacity logging truck working
for longer hours. The results of this comparison are shown in Table 24.



62

Table 24 Roundwood transport costs on an 85 km haul using a low-capacity timber truck (currently
typical in Suriname) compared with the cost of using a high-capacity timber truck

Option
Existing low

capacity timber
truck and low

level of log
production

Second-hand
high capacity
timber truck
and medium
level of log
production

New high
capacity timber

truck and
medium level of
log production

New high
capacity timber
truck and high

level of log
production

Machine type and cost
Truck capacity 20 m3/trip 35 m3/trip 35 m3/trip 35 m3/trip
Age of truck 10 years 10 years New New
Cost/depreciated value US$ 46,000 US$ 57,000 US$ 250,000 US$ 250,000
Machine productivity
parameters
Working days per year 170 days/year 170 days/year 170 days/year 250 days/year
Working hours per day 8 hours/day 8 hours/day 8 hours/day 10 hours/day
Average machine availability 80% 80% 80% 90%
Available working hours per year 1,090 hours/year 1,090 hours/year 1,090 hours/year 1,800 hours/year
Total production per year 3,850 m3/year 7,000 m3/year 7,000 m3/year 11,600 m3/year
Transport cost (by component)
Repairs and insurance Sf 2,150/m3 Sf 1,970/m3 Sf 2,770/m3 Sf 2,090/m3

Depreciation Sf 1,240/m3 Sf 850/m3 Sf 3,710/m3 Sf 2,240/m3

Return on Capital Sf 2,460/m3 Sf 1,690/m3 Sf 7,360/m3 Sf 4,440/m3

Operating cost (fuel and labour
etc.)

Sf 5,260/m3 Sf 3,880/m3 Sf 3,880/m3 Sf 3,750/m3

Total transport cost Sf 11,110/m3 Sf 8,390/m3 Sf 17,720/m3 Sf 12,520/m3

Source: Author's own estimates (using roundwood production cost model)

As the table shows, increasing the productivity of timber trucks, by replacing existing trucks with second-
hand high capacity trucks, would reduce transport costs and, hence, the total delivered roundwood
production cost, by around Sf 3,000/m3. However, as before, economies of scale are crucial. In other words,
the cost saving generated by using a higher capacity timber truck would only be achieved if roundwood
production were sufficient to keep a larger capacity machine fully employed. Given that a large capacity
logging truck can transport 7,000 m3/year rather than 3,850 m3/year (the productivity of a smaller truck), it
would require a forest concession of at least 9,000 ha to keep such a truck fully employed.

The last two columns in Table 24 show that it is unlikely to be profitable to invest in new logging trucks in the
forestry sector in Suriname, at current levels of productivity. Even with a much higher level of capacity
utilisation (the last column), the increased insurance and depreciation costs and the higher amount required
to give an adequate return on capital are likely to make this an unattractive investment. This should not be a
hindrance to the development of the sector however, as there is a large second-hand market for logging
trucks in North America. The main problem that might restrict the opportunity to use higher capacity logging
trucks in Suriname is the quality of the public road system.
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5.2 Increases in the price of delivered roundwood
The other way in which the profitability of forest operations in Suriname could be increased is through
increased prices for delivered roundwood. The prices that forest processors are willing to pay for delivered
roundwood could be increased in two main ways:

•  by improvements in forest processing technology and efficiency, that allow forest processors to
manufacture a greater volume of products from a given volume of roundwood inputs or cut their
processing costs in other ways; and

•  by better marketing of forest products, particularly the development of export markets for forest products,
that generates higher sales revenues for forest processors.

To some extent, improvements in technology would probably also be required before forest processors could
develop better markets for their products.

5.2.1 Processing industry development

In the same way that economic rent can be calculated by subtracting production costs from product price, a
sawmill's ability to pay for delivered roundwood be calculated by subtracting its processing costs from the
prices of the sawnwood it sells. A little information was collected about sawmill production costs and
sawnwood prices in Suriname (Whiteman 1999b) and this has been used to calculate some rough estimates
of ability to pay for delivered roundwood under a range of different circumstances (see Table 25).

Table 25 A preliminary estimate of sawmill production costs and ability to pay for delivered
roundwood

Cost and price parameters High product price Low product price
High production cost Low production cost

in Sf in US$ in Sf in US$ in Sf in US$
Average selling price of
sawnwood

405,000/m3 300/m3 405,000/m3 300/m3 337,500/m3 250/m3

Production cost
   Labour and consumables 81,000/m3 60/m3 54,000/m3 40/m3 54,000/m3 40/m3

   Capital (including 20% return) 135,000/m3 100/m3 94,500/m3 70/m3 94,500/m3 70/m3

Total production cost 216,000/m3 160/m3 148,500/m3 110/m3 148,500/m3 110/m3

Ability to pay for wood input 189,000/m3 140/m3 256,500/m3 190/m3 189,000/m3 140/m3

Product recovery rate 25% 25% 33%
Ability to pay per m3 of
roundwood

47,250/m3 35/m3 64,125/m3 48/m3 62,370/m3 46/m3

Note: The figures in rows 1 to 6 are values per cubic metre of sawnwood production, the figures in the last row are
values per cubic metre of roundwood input.

The above table presents three different situations. The first is where a sawmill produces a high proportion of
1st grade sawnwood for the domestic market, but has relatively high production costs. The second is where
a sawmill produces a high proportion of 1st grade sawnwood, but has lower production costs. The third is
where a sawmill produces a generally lower value product mix and has relatively low production costs. The
quality of the sawmill's output is also reflected in its product recovery rate, with mills producing higher value
products generally achieving a lower product recovery rates than those producing lower quality sawnwood.
The information shown in Table 25 came from discussions with sawmill owners (except the capital cost
estimates which were derived from other sources) and these three situations are believed to be
representative of most of the sawmilling industry in Suriname.

Working down the table, by subtracting the total production cost from the average selling price of sawnwood,
it is possible to estimate each mill's ability to pay for wood inputs, per cubic metre of sawnwood produced.
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This then has to be divided by the product recovery rate to obtain each mill's ability to pay for wood inputs
per cubic metre of roundwood. As the table shows, this varies from Sf 47,250/m3 or US$ 35/m3 in the case of
high product value and production costs, to Sf 64,125/m3 or US$ 48/m3 in the case where the average
product price is high but production costs are low. These figures are all relatively low compared with
domestic log prices typically achieved in many other tropical countries. The results of this analysis have two
interesting implications.

Rent capture in the sawmilling sector. All three of the cases examined above seem to indicate that
sawmillers could, under existing circumstances, already pay more for their roundwood inputs than they
currently have to pay. In other words, there is evidence that some more economic rent from roundwood
production is currently being captured in the sawmilling sector in the form of excess profits there. For
example, an average delivered roundwood price of Sf 45,000/m3 was used to calculate economic rent
earlier. Based on the above figures, it would seem that the economic rent from roundwood production could
be from Sf 2,250/m3 to Sf 19,125/m3 higher than the figures calculated previously. This situation is not
uncommon in countries with high export tariffs on roundwood which, in effect, tend to depress local
roundwood prices and encourage the development of a large processing sector that is heavily dependent on
this supply of cheap (i.e. underpriced) roundwood.

Product recovery rate. The other implication of these results concerns the scope for improving sawmills'
ability to pay for roundwood through increases in the product recovery rate. Product recovery rates of
between 25% and 33% are believed to be typically achieved across much of the forest processing sector in
Suriname. However, in comparison with other tropical countries, these product recovery rates would be
considered very low. Recovery rates of around 40% and sometimes up to 50% and above are achieved in
some tropical countries with significant wood processing industries.
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Figure 18 The effect of improved product recovery rates on sawmillers’ ability to pay for roundwood
inputs

The effect of improved product recovery rates on sawmillers’ ability to pay for roundwood inputs is shown in
Figure 18. As the figure shows, a one percentage point increase in product recovery rate increases the
average sawmillers ability to pay for roundwood inputs by Sf 2,000/m3 to Sf 2,500/m3, depending on the
sawmillers production costs and product prices. Consequently, even a modest increase in product recovery
rates of only 5% could increase ability to pay for roundwood and, thus, the economic rent from roundwood
production by Sf 10,000/m3. It is also worth noting that, at recovery rates closer to what would be typically
expected in other tropical countries (say 45% to 50%), the ability to pay for roundwood would also be closer
to what sawmillers typically pay in these countries (US$ 70/m3 to US$ 90/m3). In other words, pushing-up
forest charges may just simply result in higher delivered roundwood prices, which would have the beneficial
effect of forcing sawmillers to improve recovery rates.

To summarise, the possibility for increasing economic rent by pushing-up delivered roundwood prices and
stimulating better product recovery rates seems to be in the order of Sf 15,000/m3 to Sf 30,000/m3. It should
be noted however, that the scope for pursuing such changes is somewhat limited by the current overcapacity
in the sawmilling sector in Suriname. For example, part of the reason why product recovery rates are so low
in Suriname might be simply that sawmillers do not have a market for the additional products that such
improved recovery rates would result in. Therefore, such changes would either result in a downsizing of the
existing forest processing industry or have to be accompanied by significantly improved market conditions.
These issues will be considered further in the last section of this report.
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5.2.2 Development of markets for roundwood and forest products

The final way in which economic rent could be increased (through higher delivered roundwood prices), would
be to improve the marketing of roundwood and forest products. As noted above, there is considerable
evidence that the small domestic market for forest products in Suriname is saturated, so the most scope for
improving markets would be from the development of export markets. Some information about the current
timber market in Suriname and the scope for market development is given below.

Current status of domestic and export markets. The current status of the major markets for forest
products in Suriname is shown in Table 26. As the table shows, officially recorded roundwood production
was about 140,000 m3 in 1998, a slight fall from the previous two years (180,000 m3 and 200,000 m3). About
15% of officially recorded roundwood production is exported and the majority of the remainder is processed
into sawnwood. Based on the official roundwood production figures and commonly accepted conversion
factors, sawnwood production might be around 35,560 m3, of which about 16% is currently exported. Also,
based on these figures, current sawnwood consumption would seem to be at a similar level to other
countries in the region (see Table 27).

Table 26 Estimated production and export of major forest products from Suriname in 1998
Product Production

(in m3)
Exports
(in m3)

Exports
(as % of

production)

Export value
(in US$)

Average export
prices

(in US$/m3)
Roundwood 141,031 20,747 15% 1,648,000 79
Hewn squares 1,893 865 46% 185,000 214
Sawnwood (est.) 35,560 5,560 16% 1,361,000 245
Plywood (est.) 4,500 2,976 66% 2,156,000 724

Note: Production of sawnwood and plywood is not known. The estimates presented above are based on the
consumption of roundwood by the domestic wood processing industry.

Table 27 Per capita consumption of sawnwood in Suriname in 1998, compared with other countries
in the region

Country Consumption of
sawnwood

(in m3)

Population Consumption per
capita (m3/person)

Belize 17,399 224,000 0.078
Brazil 18,036,700 163,700,000 0.110
French Guiana 11,613 160,000 0.073
Guyana 66,900 843,000 0.079
Netherlands Antilles 32,138 211,000 0.152
Suriname 30,000 412,000 0.073
Trinidad and Tobago 103,300 1,277,000 0.081
Venezuela 242,700 22,777,000 0.011

Source: FAO

However, there is anecdotal evidence to suggest that sawnwood production could be much higher than the
figures presented above, due to unofficial roundwood production used in sawmills and chainsaw logging
operations. A more realistic level of output of say, around 55,000 m3, would suggest that current domestic
consumption is somewhat higher than in neighbouring countries. The main implication of this is that the
domestic market is probably saturated, with little prospect of price improvements or potential for expansion in
quantity terms.
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The problem of domestic market saturation is exacerbated by the fact that Suriname has a wood processing
industry capable of producing at least 70,000 m3 of sawnwood (with one-shift working and a 25% recovery
rate) and potentially up to 225,000 m3 of sawnwood (with two-shift working and a 40% recovery rate). In
other words, low domestic prices and the absence of almost any scope for increased domestic consumption
are a result of too many producers chasing too small a market. Therefore, the only reasonable prospect for
improving profitability, prices and, ultimately, economic rent, will come form the development of export
markets.

Export market potential. Suriname appears to have two main export market potentials. Firstly, there is
already some interest in Suriname as a source of industrial roundwood supplies for Asia. This market can be
expected to grow as Asia recovers from current economic difficulties experienced in the region. Already, the
prices paid for export quality roundwood are significantly higher than the prices paid by domestic producers
even with the very unfavourable foreign exchange controls currently in place and the sizeable export levy.
Roundwood exports are always a source of some controversy because of the strongly held belief that
domestic wood processing is to be preferred because of its potential to create employment and income in
the domestic economy. However, in terms of maximising value-added and foreign exchange earnings, a
strategy to increase roundwood exports, reflecting Surinam's natural advantage in this area, may be an
appropriate strategy to pursue.31

The second potential area for expansion is the sawmilling industry. As noted above, Suriname already has a
substantial sawmilling infrastructure. The industry is often criticised because much of its machinery and
equipment is old. However, this should not necessarily be a major barrier to export expansion. There are
many examples around the world of countries with old and outdated equipment that still manage to produce
strong export performance. Indeed, Suriname was one once such a country. Rather, the main deficiency in
the sawmilling sector in Suriname at the moment seems to be in technological, management and marketing
skills.

In terms of potential markets, the Caribbean is obviously one region where Suriname could have an impact.
The main importing countries and territories in the Caribbean are shown in Table 28. As the table shows, the
region has the capacity to absorb over 900,000 m3 of sawnwood imports, of which Suriname currently has a
share of about 2%. Prices are not significantly higher than domestic market prices in Suriname, but the
potential for expansion of sales (and the consequent improvements in processing costs this might bring with
better capital utilisation in sawmills) is something worth considering.

Perhaps the best way to demonstrate what could be done is to contrast the situation in Suriname with
neighbouring Guyana. Guyana is a similar size to Suriname and has a similar forest resource and
processing industry. However, in 1998, Guyana exported three times the volume of roundwood exported
from Suriname (60,580 m3 as opposed to 20,747 m3) and nearly four times the volume of sawnwood
(21,200 m3 as opposed to 5,560 m3). Since abandoning an export tariff calculated as a percentage of export
prices (with posted minimum prices), export prices for Guyana have also increased. Roundwood export
prices varied from US$ 66/m3 - US$ 124/m3 for Mora to US$ 65/m3 - US$ 184/m3 for Greenheart in 1998
and, for sawnwood, from US$ 318/m3 - US$ 369/m3 for Mora to US$ 332/m3 - US$ 438/m3 for Greenheart
(Guyana Forestry Commission, 1999).

The prices quoted above were somewhat lower than prices obtained in Guyana in 1997. To a certain extent,
the depressed market that Guyana experienced during 1998 mirrored that experienced in Suriname.
However, in as much as Guyana appears to have developed more significant export markets than Suriname
and earns more revenue from forest charges, it is an example worth following.

                                                          
31 I.e. why use 4 m3 of roundwood to make 1 m3 of sawnwood that can be exported for US$ 250, when the

roundwood could be exported at US$ 100/m3?
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Table 28 Major importing countries and territories in the Caribbean in 1998
Country/territory Consumption of

 sawnwood
(in m3)

Net imports of
 sawnwood

(in m3)

Import
dependence

Average import
 price

(in US$/m3)
Antigua and Barbuda 10,738 10,738 100% 282
Aruba 15,588 15,588 100% 249
Bahamas 124,300 122,900 99% 117
Barbados 70,900 70,900 100% 343
British Virgin Islands 3,747 3,747 100% 185
Cayman Islands 13,629 13,629 100% 181
Dominica 8,600 8,600 100% 257
Dominican Republic 299,000 299,000 100% 241
Grenada 11,900 11,900 100% 339
Guadeloupe 70,281 69,281 99% 330
Jamaica 125,470 113,470 90% 238
Martinique 30,329 29,329 97% 369
Netherlands Antilles 32,138 32,138 100% 292
Saint Kitts and Nevis 4,832 4,832 100% 204
Saint Lucia 14,504 14,504 100% 242
Saint Vincent and Grenadines 15,052 15,052 100% 214
Trinidad and Tobago 103,300 68,300 66% 292
Turks and Caicos Islands 3,779 3,779 100% 186
Total/average 958,087 907,687 95% 249

Source: FAO
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5.3 Summary of opportunities to increase rent
A summary of the various opportunities to increase the economic rent from roundwood production is given in
Table 29. The first row shows the originally estimated economic rent, with the current levels of inefficiency in
the forest concession and forest processing sectors, depressed local roundwood prices and limited export
opportunities. The final row shows how different the performance of the sector could be given the right
incentives to move in this direction. This is of course, only a rough estimate. Some of the benefits from the
various cost-cutting measures suggested above probably overlap, implying that there may be double-
counting in this table. However, on the other hand, in some respects the figures in this table are quite
conservative (e.g., the potential benefits from improving product recovery rates in the sawmilling sector).

Table 29 A summary of the various opportunities to increase the economic rent from roundwood
production

Measures/activities to increase rent Economic rent
in Sf/m3 in US$/m3

Current estimated average level of economic rent
from roundwood production 11,000 8.15
Measures to reduce production costs
Economies of scale resulting in better capital utilisation   +2,000   +1.50
Improved harvesting techniques
   Higher harvesting intensity   +1,000   +0.75
   Better felling practices   +2,000   +1.50
Improved work planning and technology
   Improved skid trails   +7,000   +5.25
   Use of high capacity logging trucks   +3,000   +2.25
Measures to increase delivered roundwood prices
Processing industry development
   Take rent captured by processing sector +10,000   +7.50
   Improve product recovery (by 5%) +15,000 +11.25
Market development
   Double exports of roundwood   +9,300   +6.90
   Improve sawnwood export performance   ?   ?
Potential average level of economic rent from roundwood production   60,000   44.45

Three points are worth noting about these results:

•  The sheer magnitude of the potential for improvement. The final row of the above table is nearly six
times higher than the first row indicating the considerable room for improvement in the sector. It should
be noted that, given the history of extremely low forest charges in Suriname, the forest charging system
has allowed both the forest concession and forest processing sectors to expand capacity beyond a
sensible level. However, in contrast to some other tropical countries, it is not the forest resource that is
now the limiting factor to the performance of the sector, but rather the limitation of forest products
markets.

•  Average versus marginal productivity. A second point worth noting is that, as with any economic
activity, there is tremendous variation between operators. In effect, the average level of forest charges
determines the number of operators that can continue to operate at the margin. In other words, with very
low charges, a large number of marginally profitable forest concessionaires and forest processors can
stay in business. In addition to these marginal operators, there are a number of more profitable
enterprises that are more efficient, make higher profits and can potentially afford to pay higher charges.
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If charges are increased, only the marginal operators are likely to go out of business. To a certain extent,
the continued existence of a large number of marginal operators in the sector in Suriname is probably
dragging-down the profitability of the whole sector (i.e. too many producers chasing too small a market)
and will make it difficult to achieve some of the improvements suggested above.

•  Improvements in the forest versus improvements in the mill. The last point worth noting is that the
most scope for improvement in economic rent can be found in the forest processing sector rather than
the roundwood production sector. For example, adding together all of the potential cost savings that
might be made in the roundwood production sector, gives an increase in economic rent that is equal to
just a 5% increase in product recovery rates in the processing sector. This suggests that any moves to
increase forest charges may be felt first in the forest processing sector (as the additional costs are
passed onto roundwood purchasers) rather than the roundwood production sector.

The above points all strongly imply that the recommendations for increasing forest charges presented earlier
should be considered as an absolute minimum. In other words, they could probably be applied without too
many disturbances within the sector. Alternatively, to put it another way, they are not likely to encourage any
improvements in efficiency in the sector.

However, the question that really needs to be asked is: does it make sense for Suriname to continue to
support a forestry sector that is, on average, so inefficient? It is likely that continuance of the status-quo will
continue to result in not only the wasteful use of the forest resource, but also the continued diversion of
scarce national resources (land, labour and capital) into activities that are relatively unprofitable. From the
point of view of overall national development, this is a very wasteful policy. It is strongly recommended
therefore, that serious consideration should be given to increasing forest charges to levels above those
presented earlier. These and other similar issues will be discussed further in the last section of this report.
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6 POLICY IMPLICATIONS AND RECOMMENDATIONS
The above analysis has presented a range of estimates of economic rent from roundwood production in
Suriname. It has shown that forest charges could be increased to levels significantly above current levels of
forest charges and generate sufficient revenues to both increase Government revenues from the forestry
sector and finance SBB. It has also shown that there are many opportunities for increasing efficiency and,
consequently, economic rent in the sector. Increased efficiency in roundwood production could result in a
total reduction in production costs of around Sf 15,000/m3 and increased efficiency in the forest processing
sector and better marketing of forest products could result in even greater increases in economic rent.
However, in order to stimulate some of these improvements, it will be necessary for the Government to
create a policy environment that encourages the development of the sector.

In summary, the current state of the forestry sector in Suriname can be described as one of low productivity
and high production costs, but with tremendous potential for improvement. Certainly, the increases in forest
levies and other fees proposed earlier will provide some impetus to make some of the changes discussed
above. However, improvements in the policy environment affecting the forest sector are likely to be crucial
for the development of the sector. The rest of this section will describe some of the current barriers to
increased efficiency in the forestry sector in Suriname, before explaining how some of these may be
removed by changes to Government forestry policies and other Government policies.

6.1 Barriers to increasing the efficiency of forest operations
There are a number of natural, economic and policy-induced barriers to increasing the efficiency of the
forestry sector in Suriname. These are briefly described below.

6.1.1 Low levels of forest charges

The problem of low forest charges has already been raised several times in this document so they will not be
repeated here. To summarise very briefly, underpricing of the resource encourages waste and reduces the
return on any effort or investment to improve efficiency.

6.1.2 Productivity and quality of the forest

The scope for increasing the efficiency of forest operations in Suriname is undoubtedly limited by the
productivity and quality of the forest in the country. The estimated yield of the forest is at the low end of the
range of yields typically found in tropical forests. Furthermore, the species diversity and the fact that such a
large number of potentially commercial species are not very well known in international forest products
markets increases the challenges faced by forest managers trying to increase harvesting intensities.

6.1.3 Infrastructure and access to resources

The problem of low productivity is further compounded by the relatively inaccessibility of much of Surinam's
natural forest combined with the lack of natural and man-made infrastructure (i.e. rivers and roads) that could
be used to transport roundwood to market. It seems likely that, with the exception of a few highly valued
species, forest harvesting beyond a distance of about 150 km away from the coast will result in very low
levels of economic rent and could not be economically justified except at very low levels of forest charges. In
such cases, social and environmental factors should come into play and it seems likely that these forests
may be more highly valued for their non-market benefits than for the timber that they can produce. Of
course, since many of these benefits are global in nature, the challenge for the Government here is to try to
develop mechanisms whereby the global community might pay for these services. Recent examples of
developments in international funding mechanisms, such as those supported by Conservation International,
would seem to be very positive steps in this direction.
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6.1.4 Size and structure of the industry

Because of past policies, the forest harvesting and processing industry in Suriname has been allowed to
develop into a very small-scale and fragmented structure. With the exception of the few large firms operating
in the sector, most firms are characterised by low levels of capital utilisation and efficiency, leading to high
costs and low levels of profitability. Furthermore, the overall size of the industry has increased to a level that
is unsustainable. Considerable economies of scale could be achieved in forest harvesting and processing,
particularly in more remote areas of forest, if the scale of operations was increased.

6.1.5 Risk and uncertainty

Another factor that discourages improvement in the sector is the current level of uncertainty surrounding the
awarding of forest concessions and the uncertainty surrounding existing stop-gap measures that have been
introduced to allow forest operators to stay in business. This uncertainty makes it difficult for forest operators
to plant their investments and activities and reinforces the attitude that forest operators should continue to
cut forests quickly and without any regard for long-term sustainability before they lose their cutting rights.
This further diminishes their ability and incentive to improve efficiency and manage their forests in a more
responsible way.

6.1.6 Market limitations

The problem with the overall size of the forestry sector in Suriname is not so much that it has grown beyond
the capacity of the forest to support it (indeed the abundance of forest could probably support the scale of
industry that has developed), rather the industry has expanded beyond the capacity of markets to absorb all
of its output. The domestic market for forest products in Suriname is extremely limited by the low level of
population and generally low levels of income in the country. The Caribbean region generally has the
capacity to absorb a large volume of forest products exports, but current economic policies in Suriname have
all but destroyed any export potential from the country. The only export market that has developed is the
export of roundwood to Asia, which may not offer the best opportunities for forest products producers in
Suriname given the country's location. This problem depresses local forest product prices and further
restricts the opportunities to increase economic rent and forest charges.

6.1.7 Lack of investment

The last problem limiting the development of the forestry sector in Suriname is the lack of investment in both
plant and machinery and human resources in the country.

Many people interviewed during data collection for this study stated that it was nearly impossible to obtain
capital for investment in the forestry sector at the moment. Local banks prefer to lend to traders (who benefit
from the current exchange rate policy) as this offers a high-rate of return over a short period of time and at
low risk. Foreign bank loans are also unattractive because of the exchange rate policy and it is currently
difficult to attract foreign investors for a number of reasons.

Two of the reasons behind this reluctance to invest may be due to uncertainty over long-term rights to forest
resources (already discussed above) and a current lack of protection for foreign investors (discussed below).
These and more general issues concerning the general environment for investment in Suriname need to be
addressed if the efficiency of the sector is to be improved.

Foreign investment in the forestry sector in Suriname could bring significant long-term benefits. Such
investment should be more than just an infusion of capital, but should also include the transfer of marketing
and technological skills and should provide producers in Suriname with access to foreign markets. Surinam's
current experience with foreign investors in the forestry sector has been somewhat mixed and some would
say that it has not brought many of the benefits identified above. However, with careful monitoring and
control, foreign investment can be a positive force in the development of the sector.
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6.2 Implications and recommendations for forestry policy
The implications of this analysis and recommendations for improvements in current forestry policies in
Suriname fall into two broad areas: recommendations for improvements to the forest charging system and
recommendations for improvements in the way that forest concessions are awarded and administered.

6.2.1 Recommendations for improvements to the forest charging system

Recommendations for improvements to the forest charging system in Suriname are as follows:

Recommendation 1: Forest charges in Suriname should be raised to levels at least
equal to those indicated earlier in this report, if not higher. They should be revised
each year to take into account changes in market conditions and production costs
determined from simple surveys of key economic variables (see Whiteman (1999b) for
a further discussion of how this might be done). Priority: HIGH.

Recommendation 2: The structure of forest charges in Suriname should make greater
use of area-based charges to increase the incentive to make maximum use of forest
resources during harvesting operations. Combined with this, there must be a clearly
agreed and enforced annual allowable cut for areas where area-based forest charges
are used. Priority: HIGH.

Recommendation 3: Consideration should be given to introducing more competitive
means of setting charges. Such mechanisms would reduce the need for calculation of
charges each year and are likely to result in the Government capturing a greater
share of the economic rent from production and trade each year. A starting point
might be to award permits to export roundwood based on competitive tenders for
fixed export quotas. Priority: MEDIUM.

Recommendation 4: Consideration should also be given to varying forest charges to
reflect the different levels of costs and revenues obtained from different forest
operations. The analysis presented earlier has suggested that, at least, charges
should be varied by distance from the coast. Anther modification that might be
considered is to increase the number of different species groups used for the setting
of forest charges to reflect their different market prices and encourage the use of and
development of markets for less well know species. Priority: MEDIUM.

These recommendations, if implemented, should increase Government revenues, provide sufficient
revenues to fund the SBB, increase the harvesting intensity in Surinam's forests and, consequently, lead to
lower production costs and greater efficiency in roundwood production and processing. A further benefit of
encouraging forest concessionaires to take a grater volume of commercial species during harvesting
operations, is that it will increase the productivity of the forest per hectare and reduce the incentive to come
back for commercial species left behind, before the forest has had time to recuperate.

6.2.2 Recommendations for improvements to the forest concession policies

Many of the current problems with the forestry sector in Suriname at the moment have arisen out of the way
that forest concessions have been awarded in the past. With the establishment of SBB and strengthening of
forest concession legislation, it should be possible to address many of these problems over the next few
years. Recommendations in this respect are made below.

Recommendation 5: To increase long-term security and reduce uncertainty in the
sector, the current prevalence of short-term cutting permits such as ICLs and
unregulated harvesting in HKVs should be reversed and this production should be
replaced by production from properly managed long-term forest concessions. It is
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important that these new forest concessions should be awarded quickly and in a
structured way so that a certain amount of consolidation can take place in the sector
in the near future. Priority: HIGH.

Recommendation 6: New forest concessions should be awarded at an appropriate
scale so that economies of scale can be achieved. It is suggested that a minimum
area of at least 15,000 ha should be awarded in most cases and that concessions
should be awarded to individuals that demonstrate that they have sufficient capital,
skills and expertise to give a reasonably high probability that they can manage them
responsibly (i.e., they should be awarded on the strength of their applications as
proposed in Mitchell, 1998b). Priority: HIGH.

Recommendation 7: Furthermore, new forest concessions should be awarded first in
areas that are close to the coast rather than in the interior of the country. Indeed, it
the Government should not award any forest concessions in the remoter parts of the
interior of the country that are likely to be unprofitable. Priority: HIGH.

Recommendation 8: Forest concessions should be more closely monitored to
examine their performance in some of the areas discussed in Section 5, to see
whether changes in policy are having the desired effect on efficiency and profitability.
If necessary, it may also be appropriate to support improvements in management
planning through training and information (see below). Priority: MEDIUM.

These measures should reduce risk and uncertainty, encourage a restructuring of the forestry sector into
units of a more economically efficient size and encourage investment in the sector.

6.2.3 Other improvements to forestry administration

One final recommendation that can be made is that the Government, through the newly established SBB,
should also take on a more proactive role in the development of the sector, rather than just simply focussing
on monitoring and control.

Recommendation 9: The Government should support the development of a more
competitive forest economy, through the improved provision of data and information
about the sector and training in management and technical forestry skills. This
should be developed in partnership with the private-sector and should address some
of the current problems of inefficiency, such as those identified in Section 5. Priority:
MEDIUM.

6.3 Implications and recommendations for general Government policies
The above recommendations all concern actions which are within the control of the Forest Service and SBB.
However, it must be recognised that, as in any country, forestry policy is implemented against a background
of broader economic policies that can have a significant impact on the development of the sector. In the case
of Suriname, there are a number of economic policies that act against the development of the sector.
Altering forestry policy may go some way towards improving the situation in the forestry sector, but the
effectiveness of any such changes will be extremely limited by the presence of these broader economic
policies. The following two main areas were identified as particularly harmful for the development of the
forestry sector in Suriname, during discussions with the forest industry: the overall investment climate in the
country; and current trade and exchange rate policies.
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6.3.1 Improvements to the investment climate in Suriname

As noted above, a lack of investment was identified as a major factor that restricts the development of the
forestry sector in the country. The presence of the dual exchange-rate mechanism distorts capital markets
and makes it very difficult for firms in the forestry sector to borrow money from domestic capital markets and
overseas. The need for an investment law to protect foreign investors was also mentioned several times as a
requirement to attract high-quality foreign investment.

Another suggestion made during discussions was that companies might try to set-up joint ventures with
groups of foreign companies so that they (i.e. the foreign companies) can spread their risk. These and other
options for stimulating investment in the sector should be given high priority for consideration by the
government.

Recommendation 10: The Government should strive to improve the investment
climate in Suriname by introducing measures that reduce distortions in the capital
market, increase investor's security and make foreign investment in the country more
attractive. In particular, efforts should be made to finalise and pass into law the draft
law on foreign investment. The government should also more actively promote joint
ventures between foreign companies or groups of foreign companies interested in
investing in the forestry sector in Suriname. Priority: MEDIUM.

6.3.2 Improvements to current trade and exchange rate policies in Suriname

Current trading policy and, in particular, the operation of the dual exchange rate mechanism, was the issue
that raised the most concern in discussions with representatives of the forestry sector in Suriname. As
shown in earlier parts of this report, there is generally a sufficient level of excess profit in the roundwood
exporting sector to cope with the difference between the market and official exchange rates.

However, the same is definitely not true of the sawmilling sector. Taking 40% off the top of any revenues
generated from sawnwood exports completely removes the price differential between export and domestic
sawnwood prices. Indeed, it probably goes further than this and reduces the revenues gained from exporting
sawnwood to a level below what would be obtained in domestic markets.

Given the problem of the extremely limited domestic market for forest products, if an aim of forestry policy is
to encourage domestic roundwood processing, the development of an export market will be crucial to this
policy. This will not occur as long as the current dual exchange rate policy remains in place.

Recommendation 11: The Government should remove the dual exchange rate policy
currently operating in Suriname as soon as possible. This will reduce distortions in
the capital markets, stimulate investment in the forestry sector and assist with the
development of forest product exports. Upon removal, the Government should also
revise its system of forest charges to replace the revenues that it currently earns from
the operation of the policy by higher export charges. Priority: HIGH.

Although these recommendations fall largely outside the control of the Forest Service and SBB, it is
suggested that these messages should be passed-on to the respective government agencies as examples of
where current economic polices are severely restricting the development of the forestry sector and, quite
possibly, other secretors of the economy.
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GLOSSARY

HKV Houtkapvergunning (Community forest): an area of forest granted in perpetuity to
tribal communities to allow harvesting of wood and non-wood products for the
community's own use.

ICL Incidental Cutting Licence: an area of forest granted for a short period of time to
cover short-term wood shortages or a specific market need.

LBB Lands Bosbeheer (Suriname Forest Service): the government department with
responsibility for the forestry sector in Suriname.

SBB Stichting voor Bosbeheer en Bostoezicht (Foundation for forest management and
production control): the proposed foundation, which will check and approve future
harvesting plans and monitor roundwood production.
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APPENDIX 1: PROJECTIONS OF GOVERNMENT REVENUES 2000 -
2005 WITH THE PROPOSED FOREST CHARGES

Table 30 Government revenue projections under Scenario 1: no growth in production and a gradual
implementation of the policy to move a significant proportion of roundwood production
into intensively managed forest concessions.

Type of production/charges Units Year
2000 2001 2002 2003 2004 2005

Production volumes
Roundwood m3 200,000 200,000 200,000 200,000 200,000 200,000
Hewn squares m3 5,000 5,000 5,000 5,000 5,000 5,000
Minor forest products m3 500 500 500 500 500 500
Export volumes
Roundwood (@ 15% of production) m3 30,000 30,000 30,000 30,000 30,000 30,000
Hewn squares (@ 40% of production) m3 2,000 2,000 2,000 2,000 2,000 2,000
Other products m3 10,000 10,000 10,000 10,000 10,000 10,000
Forest area used for wood production ha 129,688 161,389 193,090 224,792 256,493 280,990
Extensively managed forest concessions
Total area ha 84,688 71,389 58,090 44,792 31,493 10,990
Roundwood production (@ 18/m3/ha) m3 60,975 51,400 41,825 32,250 22,675 7,913
Hewn square production m3 1,524 1,285 1,046 806 567 198
Intensively managed forest concessions
Total area (increase of 45,000 ha/year) ha 45,000 90,000 135,000 180,000 225,000 270,000
Roundwood production (@ 18/m3/ha) m3 32,400 64,800 97,200 129,600 162,000 194,400
Hewn square production m3 810 1,620 2,430 3,240 4,050 4,860
Other areas
Roundwood production m3 110,000 88,000 66,000 44,000 22,000 5,000
Hewn square production m3 2,750 2,200 1,650 1,100 550 125
Forest levies (to the government)
Extensively managed forest concessions
Area levy Sf million 423 357 290 224 157 55
Roundwood volume levy (85%A:15%B) Sf million 191 161 131 101 71 25
Hewn squares volume levy Sf million 14 12 9 7 5 2
Intensively managed forest concessions
Area levy (50% close:50% distant) Sf million 72 144 216 288 360 432
Roundwood volume levy (85%A:15%B) Sf million 101 203 304 405 506 608
Hewn squares volume levy Sf million 7 15 22 29 36 44
Other areas
Roundwood volume levy (85%A:15%B) Sf million 1,128 902 677 451 226 51
Hewn squares volume levy Sf million 50 40 30 20 10 2
Levies on minor forest products Sf million 25 25 25 25 25 25
Export levies (to government)
Roundwood (85%A:15%B) US$ '000 818 818 818 818 818 818
Hewn squares US$ '000 86 86 86 86 86 86
Other products US$ '000 0 0 0 0 0 0
TOTAL FOREST LEVIES Sf million 3,230 3,077 2,923 2,770 2,616 2,463
TOTAL FOREST LEVIES US$ '000 2,393 2,279 2,165 2,052 1,938 1,824
Service charges (to SBB)
Extensively managed forest concessions
Production control fee (85%A:15%B) Sf million 122 103 84 65 45 16
Production control fee (hewn squares) Sf million 3 3 2 2 1 0
Intensively managed forest concessions
Outline Management Plan approval fee Sf million 5 5 5 5 5 5
Annual Plan approval fee (50% close:50%
distant)

Sf million 90 180 270 360 450 540

Production control fee (85%A:15%B) Sf million 65 130 194 259 324 389
Production control fee (hewn squares) Sf million 2 3 5 6 8 10
Other areas
Production control fee (85%A:15%B) Sf million 220 176 132 88 44 10
Production control fee (hewn squares) Sf million 6 4 3 2 1 0
Production control fee (minor fps) Sf million 5 5 5 5 5 5
Export service fees (to SBB)
Port inspection fee (roundwood) US$ '000 60 60 60 60 60 60
Port inspection fee (hewn squares) US$ '000 4 4 4 4 4 4
Port inspection fee (other products) US$ '000 20 20 20 20 20 20
TOTAL SERVICE FEES Sf million 630 722 813 905 997 1,088
TOTAL SERVICE FEES US$ '000 467 534 602 670 738 806
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Table 31 Government revenue projections under Scenario 2: 5% growth in production and a gradual
implementation of the policy to move a significant proportion of roundwood production
into intensively managed forest concessions.

Type of production/charges Units Year
2000 2001 2002 2003 2004 2005

Production volumes
Roundwood m3  200,000  210,000  220,500  231,525  243,101  255,256
Hewn squares m3  5,000  5,250  5,513  5,788  6,078  6,381
Minor forest products m3  500  500  500  500  500  500
Export volumes
Roundwood (@ 15% of production) m3  30,000  31,500  33,075  34,729  36,465  38,288
Hewn squares (@ 40% of production) m3  2,000  2,100  2,205  2,315  2,431  2,553
Other products m3  10,000  10,500  11,025  11,576  12,155  12,763
Forest area used for wood production ha 129,688 175,799 222,630 270,218 318,601 360,612
Extensively managed forest concessions
Total area ha 72,688 61,799 51,630 42,218 33,601 18,612
Roundwood production (@ 18/m3/ha) m3 52,335 44,495 37,174 30,397 24,193 13,401
Hewn square production m3 1,308 1,112 929 760 605 335
Intensively managed forest concessions
Total area (increase of 57,000 ha/year) ha 57,000 114,000 171,000 228,000 285,000 342,000
Roundwood production (@ 18/m3/ha) m3 41,040 82,080 123,120 164,160 205,200 246,240
Hewn square production m3 1,026 2,052 3,078 4,104 5,130 6,156
Other areas
Roundwood production m3  110,000  88,000  66,000  44,000  22,000  5,000
Hewn square production m3  2,750  2,200  1,650  1,100  550  125
Forest levies (to the government)
Extensively managed forest concessions
Area levy Sf million 363 309 258 211 168 93
Roundwood volume levy (85%A:15%B) Sf million 164 139 116 95 76 42
Hewn squares volume levy Sf million 12 10 8 7 5 3
Intensively managed forest concessions
Area levy (50% close:50% distant) Sf million 91 182 274 365 456 547
Roundwood volume levy (85%A:15%B) Sf million 128 257 385 513 641 770
Hewn squares volume levy Sf million 9 18 28 37 46 55
Other areas
Roundwood volume levy (85%A:15%B) Sf million 1,128 902 677 451 226 51
Hewn squares volume levy Sf million 50 40 30 20 10 2
Levies on minor forest products Sf million 25 25 25 25 25 25
Export levies (to government)
Roundwood (85%A:15%B) US$ '000 818 858 901 946 994 1,043
Hewn squares US$ '000 86 90 95 100 105 110
Other products US$ '000 0 0 0 0 0 0
TOTAL FOREST LEVIES Sf million 3,189 3,163 3,145 3,135 3,135 3,145
TOTAL FOREST LEVIES US$ '000 2,362 2,343 2,329 2,323 2,323 2,330
Service fees (to SBB)
Extensively managed forest concessions
Production control fee (85%A:15%B) Sf million 105 89 74 61 48 27
Production control fee (hewn squares) Sf million 3 2 2 2 1 1
Intensively managed forest concessions
Outline Management Plan approval fee Sf million 5 5 5 5 5 5
Annual Plan approval fee (50% close:50%
distant)

Sf million 114 228 342 456 570 684

Production control fee (85%A:15%B) Sf million 82 164 246 328 410 492
Production control fee (hewn squares) Sf million 2 4 6 8 10 12
Other areas
Production control fee (85%A:15%B) Sf million 220 176 132 88 44 10
Production control fee (hewn squares) Sf million 6 4 3 2 1 0
Production control fee (minor fps) Sf million 5 5 5 5 5 5
Export service charges (to SBB)
Port inspection fee (roundwood) US$ '000 60 63 66 69 73 77
Port inspection fee (hewn squares) US$ '000 4 4 4 5 5 5
Port inspection fee (other products) US$ '000 20 21 22 23 24 26
TOTAL SERVICE FEES Sf million 654 796 940 1,086 1,233 1,381
TOTAL SERVICE FEES US$ '000 484 590 697 804 913 1,023
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