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SUMMARY 

In the tropical lowlands of Bolivia, indigenous peoples claim formal and official recognition of their 
rights to 24 million ha, and during the last decade, they have experienced considerable success. 
Commercial forestry is a potential on 8.3 million ha, and local indigenous communities are increasingly 
engaged in forest operations. Three scenarios are outlined for commercial forestry in indigenous 
territories: (i) sale of standing timber, (ii) own extraction of timber, (iii) own extraction and sawing of 
timber. Economic assessment and strategic analysis indicate increasing income and employment 
possibilities for the local communities if they embark on integrated commercial timber production. 
However, they face barriers: little competence at such production, lack of capital, and difficulties in 
market positioning. Formation of networks with other communities or actors in the sector may 
constitute a viable strategy to overcome these barriers, and a typology for different cooperative 
ventures is presented.  
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INTRODUCTION 

Community forestry, understood as locally based management of forest and tree 
resources, has developed over the past two or three decades as a new and important 
paradigm in forestry. The concept has in various forms existed for a much longer 
time, but now its focus is on the improvement of rural livelihoods and public 
participation in developing countries (e.g. FAO 1978, Arnold 1991, Carter 1996, 
Hobley 1996, Arnold 1998, Ostrom 1999, Wiersum 1999). It is to a wide extent 
rooted in the more general common-pool resource management theories, where 
collective action and institution building at the management unit level constitute main 
subjects. Less attention has been given to inter-organisational relationships between 
different community forestry management units, and between communities and actors 
in their environment. The community forestry concept also reflects an increasing 
awareness of the role of forests and trees, and their market as well as non-marketed 
products, in sustaining the livelihoods of poor rural people in developing countries. 
However, focus has tended to be on the subsistence and service roles of forests and 
trees, while the incorporation of commercial aspects is of a more recent date. This is 
probably linked to the increasingly formalised integration of community forestry into 
the forest policies around the world (Arnold 1998, Bruce 1999, Lindsay 1999) and the 
general and complex globalisation of companies, businesses, and industries (Levitt 
1983, Prahalad & Doz 1987, Porter 1990).  

The situation in Bolivia matches the above description. Community forestry has, 
especially during the last decade, emerged as a new and formalised part of the forest 
sector, which is concentrated in the tropical lowlands (Pachecho & Kaimowitz 1998, 
Marinissen 1998, Kaimowitz et al. 1999, 2001, CIMAR 2000, SF-UCPOI 2001, 
Contreras-Hermosilla & Vargas 2002, MDSP 2002). A new legal-administrative 
framework introduced in the mid-nineties provides a formalised basis for the 
community forestry development, and even gives the communities forest fee 
advantages over their competitors in the traditional industrial branch of the Bolivian 
forest sector, as they only pay area based taxes of US$ 1/ha/year on basis of the 
annually extracted areas, whereas concession companies pay annual taxes on basis of 
the whole forest management area where a 20-year minimum cutting cycle is applied. 
This development has been pushed by a number of actors who count political 
organisations, NGOs and donors, seeing the formal allocation of land as an instrument 
in a political process that provides influence and recognition to segments of the 
society, which were previously ignored. Moreover, they pursue the forest production 
potentials as a basis for improving the livelihoods of the rural poor. On this 
background large forest areas that can be used in forest management have been, or are 
in the process of being, allocated to groups of indigenous peoples in the form of 
indigenous territories (TCOs) or to other rural groupings organised in local 
associations of place (ASLs) (SF-UCPOI 2001, MDSP 2002, Pacheco 2003). As in 
the general community forestry case, attention has in Bolivia been directed towards 
management unit issues, whereas the potential inter-organisational relationships have 
been less dealt with. In Bolivia, there is also a tendency for an increased focus on 
commercial possibilities of community forest management, which is probably linked 
to the relatively recent formal and legal recognition of community forest management. 
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As mentioned, a legal basis has been made for Bolivian lowland indigenous peoples 
to utilise their vast forest resources in the TCOs for commercial timber purposes. An 
increasing number of communities are becoming involved in this activity, providing a 
concrete and technically, economically and organisationally well-known way of 
improving income possibilities. However, there is much discussion among indigenous 
peoples, NGOs, donors and other actors on how to exploit these possibilities. The 
views range from those maintaining that traditional subsistence extraction of forest 
resources should be continued, to those that argue for use of the commercial 
possibilities for primary and secondary production. The present study explores some 
of the economic potentials and the strategic options that we perceive available in 
connection to commercial wood production in the Bolivian TCOs.  

The objectives of the study are in relation to commercial timber production activities 
of indigenous peoples in the Bolivian lowland TCO context to: (i) analyse, from 
internal as well as external perspectives, their possibilities of involvement in 
commercial timber production, (ii) explore the economic possibilities at different 
steps of the value-added chain of commercial timber production, (iii) consider 
strategy aspects in relation to their creating a sustained competitive advantage in 
commercial timber production, emphasising possibilities of cooperative ventures.  

METHODS AND DATA 

As illustrated in Figure 1, the analysis of objective (i) is based on a characterisation of 
the situation of community groups who are, or may become, involved in commercial 
logging activities. From the internal perspective, the analysis is based on assessment 
of the tangible and intangible resources at the groups’ disposal (e.g. Barney 1991, 
Stalk et al. 1992, de Wit & Meyer 1998). From the external perspective, the situation 
is analysed in relation to general characteristics of the industry structure forces: 
mainly entry barriers, bargaining power of buyers, and rivalry of competitors (Porter 
1980, 1985). Thus, the analysis is in accordance with conventions of the common 
pool resource management, i.e. descriptions of the physical and technical 
characteristics of the resource system, the user group, and the institutional 
arrangements (Arnold 1998). The analysis should form the basis of further strategic 
discussions. This is in line with Rumelt (1980), stating that a competitive strategy 
must be based on advantages rooted in superiority relative to tangible and intangible 
resources, and position. Sustaining such advantages by seeking resources that are 
valuable, rare, imperfectly imitable, and without strategic substitutes, is a major 
challenge to successful enterprises (Barney 1991) and also to the indigenous 
communities.  
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Figure 1. Illustration of the analytical framework of this study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the exploration of the economic possibilities of commercial timber production in 
the TCOs (objective ii), data on productivity, revenues and costs are used to develop 
financial models of the economic performance in three scenarios, representing 
different products along the value-added chain (Figure 1) and thus focusing on the 
need to organise production around outputs rather than production processes 
(Hammer 1990). Data are from a successful but anonymous, large-scale Bolivian 
concession enterprise in the Guarayos region located approximately 300 km north of 
Santa Cruz de la Sierra, literature, the inter-net, and Bolivian professionals. Data from 
a relatively competitive forest enterprise and other similar contexts are deliberately 
used in the scenario development, as it is assumed that indigenous peoples potentially 
have similar opportunities and must in the long run be able to involve themselves in 
the business in a competitive manner. 

The three scenarios consist of the stepwise and accumulated activities of a vertical 
downstream integration of the production undertaken by relatively small community-
based enterprises: (1) sale of standing timber, with own stock inventory, (2) own 
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extraction of timber and sale of round wood, (3a) own extraction, processing of timber 
by mobile sawmill, and sale of sawn wood, (3b) own extraction, processing of timber 
by stationary cooperate sawmill, and sale of sawn wood. Scenarios 2 and 3 may also 
represent the option of renting available capacity for wood extraction and processing 
at similar prices. For example, it is possible to get logs sawn for a price of around US$ 
20/m3. Basic assumptions and data are shown in Appendix 1. Sensitivity analyses are 
made in relation to price, production level, labour costs and discount rate. The data are 
generalised and weakly founded from a statistics point of view. Furthermore, in the 
production functions the scale of production is not considered, as it is simply assumed 
that production takes place at a level close to optimum. However, for the present 
purpose of illustrating the economic magnitude of the potential commercial timber 
production, the approach is held the best option: in Bolivia modern natural forest 
management is a relatively new issue, and our purpose is to explore the potentials of 
competitive use of the timber resources in the TCOs, with the aim to discuss strategic 
possibilities rather than provide robust financial control data. The applied approach 
where the benefit of the downstream wood processing is laid down on the forest area 
producing the primary product is not strictly correct from an economic point of view, 
since it does not change the returns to lands. However, from the perspective of the 
communities, the method reflects their options for local gain of the added value from 
processing their resources. 

The discussion on strategy aspects of the indigenous communities’ possibility for 
commercial competitive extraction of timber from the TCOs (objective iii) concern 
strategy content (de Wit & Meyer 1998) with emphasis on aspects regarding the 
business and network strategic levels.  

THE SITUATION FOR COMMERCIAL TIMBER PRODUCTION IN 
INDIGENOUS TERRITORIES 

Applying the framework in Figure 1, the following brief and generalised analysis of 
the internal and external situations for commercial timber production in the Bolivian 
TCOs is made, forming the basis for later discussion of strategic possibilities. Table 1 
presents an extract of the most important findings.  

Table 1. Overview of the strengths, weaknesses, and contextual characteristics of 
commercial timber production in the Bolivian TCOs 

Strengths (internal perspective): 

• TCO claim of around 24 million ha, by which 
8.3 million ha hold commercial timber 
production potentials 

• forest areas without other land-use options 
that are incompatible with a multi-purpose 
forestry, including timber production 

• abundant manpower basis possibly 
interested in income generating employment 
opportunities 

• locally based organisations, institutionally 
improving their capabilities of setting and 
controlling rules for common pool forest 
resource management  

Weaknesses (internal perspective): 

• lack of own financial resources and of credit 
opportunities through guarantees based on 
approved forest management plans 

• weak relations in the timber production 
industry due to lack of tradition for 
involvement in this field 

• weak competences in the form of cultural 
background, knowledge and capabilities 
regarding modern natural forest 
management, though with an ongoing build-
up in this field 
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• strong competences in the form of positive 
attitudes in many local communities towards 
involvement in commercial forestry 

Contextual characteristics (external perspective): 

• a mature competitive market, though there are some oligopoly tendencies on the round wood 
market 

• limited capital, due concessions not seen as financial guarantee 

• lack of label branding advantages for new producers on the market 

 

 

Internal perspective 
A total area of around 24 million ha, constituting approximately 30% of the tropical 
Bolivian lowlands, is claimed for TCOs by the estimated 260,000 indigenous peoples 
belonging to more than 30 ethnicities and speaking more than 15 different languages, 
but so far only some 2.1 million ha has been finally entitled (CPTI-CIDOB 2000, 
Flores 2001, Bonifaz & Betancur 2002). By 2001, 16 indigenous communities had 
obtained official approval of their forest management plans, covering 465,000 of the 
around 6.5 million ha with approved plans at national level (SF-UCPOI 2001, MDSP 
2002). However, large parts of the claimed TCOs consist of areas that are marginal 
for commercial timber production, because they are located within protected areas or 
have low or no potential productivity due to environmental constraints. Around 8.3 
million ha of the claimed TCOs is estimated to consist of natural forest vegetation of 
high or medium forest production potentials (de Vries 1998), and only communities 
with TCO lands in such areas have a basis for embarking on commercial timber 
production. Many TCOs were established in remote areas with deficient 
infrastructure, and in several cases the most productive areas have been exploited 
before the TCO claims were raised: creaming-off logging operations undertaken by 
timber companies, leaving a weak basis for further timber extraction. Due to legal 
restrictions, there are few alternative land-use possibilities in the forested parts of the 
TCOs, which are incompatible with a multi-purpose management scheme based on 
the selective logging systems demanded by law. For example, in the Guarayos TCO 
where a claim of 2.2 million ha has been raised, and so far 932,000 ha have been titled 
(Bonifaz & Betancur 2002), 6 communities with a total population of 1194 
households have over the last 5 years elaborated and achieved approval of forest 
management plans for timber production covering a total area of 159,295 ha (SNV-
Bolivia, unpublished data).  

The community households depend to a wide extent on subsistence activities within 
agriculture and forestry extraction (Godoy et al. 2002). A surge of young people in 
need of income opportunities, and a general desire expressed in many areas for 
improved standards of living, creates a situation with abundance of unskilled 
manpower aspiring for paid employment. For instance, in some of the villages in the 
Guarayos TCO, the villagers have participated extensively in paid forest work (USD 
3.5-4.0/workday) in connection to the implementation of the community forest 
management plans. Meanwhile, there are considerable variations in the predisposition 
to engagement in commercial labour activities as dependent on cultural background 
and personal aspirations, and other attractive income alternatives may exist, e.g. 
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employment in Brazil nut collection in the northern part of the country (Stoian 2000, 
Stoian & Henkemans 2000).  

With their enslaved and oppressed history, the lowland indigenous peoples pertain to 
the poorest segments of rural populations in Bolivia, and in general, they dispose of 
scarce financial resources. Credit guaranties with security in TCO timber resources 
are generally not accepted in the Bolivian financial system, and so the communities 
are left with the options to apply self-financing models or enter donor agency support 
schemes. In the Guarayos TCO, the communities involved in forest management have 
for example gained substantial support from NGOs and donors (e.g. BOLFOR, 
CEADES/SNV, CIDEBENI) in the elaboration of their first forest management plans.  

With regard to intangible assets for modern timber production, the indigenous 
communities possess few relational resources perceived as having contacts helping to 
enhance the business (Figure 1), although their recent general positioning within the 
Bolivian society probably provides them with radically improved conditions and 
reputation. However, the impression is that the organisation of lowland indigenous 
peoples has been strengthened as regards the formulation of objectives, structures and 
functions. Especially at the local levels, institutions are increasingly able to handle the 
setting and control of appropriate rules for the common pool forest resource 
management, although problems with management of funds and decision power has 
been reported, e.g. lack of transparency in elaboration of contracts and accounting for 
funds, and sale of collectively owned TCO land to third parties. The build-up of inter-
organisational connections between communities or with private companies seems 
less widespread. People in the communities are generally trained in agriculture and 
natural resource management, but predominantly in subsistence agriculture, forest 
products extraction, and employment at larger farms. Meanwhile, the knowledge and 
capabilities of modern forest management are held relatively limited, as this 
production system is new not only to the indigenous communities but also to the 
Bolivian forest sector in general. However, in several places there is an on-going 
capacity-building taking place. For example, in the Guarayos and Lomerio TCOs 
support to training of villagers on topics such as forest planning, wood extraction and 
financial administration have been provided by NGOs and donors for several years 
(e.g. APCOB, BOLFOR, CEADES/SNV, CIDEBENI), but it is difficult to assess the 
concrete impact of these efforts.  

With regard to motivation for and participation in commercial forest management, 
some communities seem little involved, while others reveal more support. The 
situation observed in the Guarayos TCO illustrates such differences and the dynamics 
in the involvement. In the larger sized Urubichá village (around 760 families) the 
participation in the forest management activities appears to have been less pronounced 
and characterised by much more conflicts than in the smaller and more isolated 
neighbouring communities of Salvatierra and Cururú (49-70 families). Such 
differences may be due to a range of reasons as relative economic importance of 
forest activities to the villagers, social and cultural homogeneity, etc.  

External perspective 
In general the Bolivian primary timber processing industry structure is in a maturity 
state (Porter 1980), dominated by saturated mass markets of standardised products 
with fierce competition on price. Manufacturing and distribution techniques are well 
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known, and a key issue is to produce high-quality products at competitive cost, 
sustaining a reasonable profitability. Meanwhile, the markets for round wood tend to 
be oligopolistic, as the potential buyers disposing of timber extraction equipment are 
relatively few, reflected in the widespread and increasing vertical integration of firms 
in the timber processing industry. A tendency towards market segmentation is 
conspicuous in relation to, e.g. eco-labelled products, and opportunities are provided 
through market acceptance of new timber species and technical developments in, e.g. 
mobile sawmilling. To the benefit of the forest sector producers, Bolivia is seeking to 
create the basis for a strong and internationally competitive domestic timber industry 
cluster (cf. Porter 1990) through favourable factor conditions, related and supporting 
industries, and firm structure. Important forces (Porter 1985) shaping the competition 
in the timber processing industry are entry barriers, buyer power, and rivalry. Notably, 
entry barriers exist in primary processing: capital requirements, and cost and eco-label 
branding advantages maintained by the industries that remain after the reform of the 
forestry laws. High interest rates and the fact that concession rights cannot be issued 
as financial guarantee, make it difficult for new enterprises to start a production based 
on modern technologies. As mentioned, the buying power is strong in the early stages 
of the production chain, although much rivalry should be expected as unused 
production capacity in the sawmilling industry is reported, though this equipment may 
be outdated. Especially the international competition, with e.g. like Brazil holding 
cost advantages, is problematic and calls for differentiation strategies.  

THE VALUE-ADDED CHAIN OF TIMBER PRODUCTION 

The three scenarios, roughly illustrating the economic possibilities of communities in 
the Guarayos region with regard to vertical downstream integration of timber 
production activities, indicate considerable difference in the locally captured value 
(Table 2). The average net present value, assuming a 20-year cutting cycle and same 
cut per year, increase from 27 USD/ha in case of contract sale of standing timber 
(scenario 1), over 33 USD/ha if  own extraction of round wood (scenario 2), to 50-135 
USD/ha if own extraction and processing to sawn wood (scenario 3). These are rough 
estimates, completely dependent on the parameter estimates, and data are from 
contexts where costs are reasonably competitive. The mobile sawmilling costs are 
probably more dependent on an optimal throughput than is traditional sawmilling 
(Harrison 1998).  

Net revenue is particularly sensitive to production level and price (Table 3). It appears 
that the least integrated production is also the least sensitive. In the analysis, it is 
assumed that all prices either increase or decrease. However, it is an open question 
whether round wood prices fluctuate more than sawn wood prices. Not surprisingly, 
the exception to increased sensitivity with increasing processing is production level.  

Published results from similar analyses vary. Holmes et al. (2002) report a net revenue 
of 11.66 USD/m3 for reduced impact logging and selling of round wood in the 
Brazilian Amazon, which should be compared with the 9.43 USD/m3 in scenario 2. In 
Barreto et al. (1998) a net revenue for logs at mill of 14.32 USD/m3 is reported for 
reduced impact logging in Brazil. A major influence in this connection is prices of 
round wood: 35 USD/m3 in this study, 25.5 and 40.25 USD/m3  in Holmes et al. 
(2002) and Barreto et al. (1998), respectively. For forest management with two 
harvest cycles Barreto et al. (1998) found an NPV at mill gate of 430 USD/ha at 20% 
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interest rate in Brazil. This value may best be compared with the 33 USD/ha in 
scenario 2, as the relatively high interest rate reduces the NPV of the second harvest 
cycle not accounted for in the present study. Besides, the production levels are 
considerably higher in the Brazil studies: 29.7-38.6 m3/ha, against 14 m3/ha in this 
study. For sustainable timber production of 7 m3/ha in Northern Bolivia Bojanic & 
Bulte (2002) report an NPV of 49 USD/ha for round wood extraction and sawing, 
which should be compared to the 50-135 USD/ha of scenario 3. These comparisons 
show that production level and selling price are important to the net revenue, as also 
confirmed by the sensitivity analyses. Therefore, estimates from a general study like 
the present should be used with care, but may nevertheless be useful for illustrating 
the economic possibilities along the value-added chain of production.  

Table 2. Economic possibilities of communities in the Guarayos region with regard to 
vertical downstream integration of timber production activities 

 Scenario 1: 
Sale of 
standing 
timber 

Scenario 2: 
Own 
extraction of 
timber 

Scenario 3a: 
Own extraction 
of timber and 
portable 
sawmilling 

Scenario 3b: 
Own extraction 
of timber and 
stationary 
sawmilling 

Revenue  (USD/ha) 140 489 1206 1206 

Pre-harvest costs (USD/ha) 12 29 29 29 

Administration costs (USD/ha) 19 191 191 191 

Felling and extraction costs (USD/ha)  137 137 137 

Sawmilling and drying costs (USD/ha)   650 307 

Net revenue  (USD/ha) 109 132 200 543 

Hours used (h/ha) 14 171 266 320 

Average NPV for a forest with 1/20 area 
cut per year (USD/ha), discount rate 20 
per cent 27 33 50 135 

 

Table 3. Sensitivity of net return to  labour costs, production level, and price 

Labour costs Production level Price Scenario 

+50% -50% +50% -50% +50% -50% 

1 -1% 1% 55% -55% 64% -64% 

2 -9% 9% 61% -61% 185% -185% 

3a -20% 20% 57% -57% 302% -302% 

3b -8% 8% 53% -53% 111% -111% 

 

Table 2 shows that the number of hours per ha used in employment of workers 
increases considerably with increasing processing level, opening up a possibility of 
income generating employment. As mentioned, the alternative monetary income 
opportunities are probably often rather limited, especially in areas located far from 
urban markets and with fast increase of population. For example, in a study of local 
financial benefits from rain forests, Godoy et al. (2002) estimate the mean annual total 
value of consumption and earnings at 1545 USD/household in Amerindian villages 
located far from and 2310 USD/household close to market towns in the lowlands of 
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Bolivia. Much of this value could probably remain with the household even if some 
members became involved in commercial timber production, indicating a potential 
benefit increase to the community from extracting wood. However, the opportunity 
depends on the available workforce, and as previously assumed it is a prerequisite that 
timber production is compatible with other forest uses. Anyway, the scenarios show a 
low sensitivity to changes in the labour costs (Table 3), indicating that wages higher 
than assumed can be paid without much influence on the main results.  

STRATEGIC CONSIDERATIONS FOR ACHIEVING SUSTAINED 
COMPETITIVE ADVANTAGES 

Different levels of strategy formation lead to a range of considerations in connection 
with commercial activities in indigenous community forestry, as outlined in Table 4. 
The following strategic considerations regarding timber production comprise selected 
aspects, emphasising the business and network levels. Especially two classical 
dilemmas of high relevance to the strategy content in commercial indigenous 
community forestry are addressed. The first is whether focus should be on existing 
markets, or if the strategy should rather be based on the resources within the 
enterprise. A second dilemma is whether a competitive or a collaborative posture 
should be taken in the strategy, implying that the enterprise should act as an 
organisation that is either discrete or embedded in network alliances with vertical 
and/or horizontal inter-organisation connections. Such arrangements would be 
complementary to the intra-organisational networks that already exist in common pool 
forestry at the management unit level, where collective action is based on positive 
benefit-cost ratios as perceived among an important part of the collaborating 
individuals. The intention is not to present a recipe of how commercial timber 
production should be developed, but rather to consider selected issues that may inspire 
a later participative and concrete strategy formation in Bolivia and elsewhere. 
Obviously, it is up to the indigenous peoples to determine whether they want to enter 
into commercial timber production, and if so which forms such an involvement should 
take.  

Table 4. Levels of strategy formation to be considered in commercial indigenous 
community forestry 

Strategy 
level 

Strategy considerations Description 

Network Type of cooperative ventures and actors 
with which the community may establish 
organisational relationships within specific 
business systems 

Type: technical training or start-up assistance, 
production/buyback agreement, know-how 
licensing, management/marketing service 
agreement, non-equity cooperative agreement, 
equity joint ventures 

Actors: community management unit, public 
organisations, companies, NGOs, donors 

Corporate Constellation of business systems for the 
community to enter  

Timber, pulpwood, non-timber forest products, 
ecotourism, environmental services, etc.  

Business Integration of functional level strategies of 
specific business systems 

Operations, marketing & sales, finance, logistics, 
research & development, human resources 
management, etc. 

Functional Optimisation of functions within the 
businesses 

For instance, in marketing & sales: product, 
place, price, promotion 
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Indigenous community forestry resources and industry and market 
positioning 
An important strategy consideration regarding the position of indigenous community 
forestry in the industry and markets of commercial timber production is the enterprise 
boundaries, in the sense of vertical as well as direct horizontal reach within the 
business system. The socio-economic possibilities connected to vertical downstream 
integration of the value-added chain of timber production were outlined in Table 2. It 
was demonstrated that communities may capture revenue and have paid employment 
generated from the extraction and primary processing of timber. The potential gains 
from such competitive involvement in forestry, as compared to selling standing timber 
in contract sale schemes, probably reflect market imperfections due to excessive 
bargaining power of standing-timber buyers, revealing oligopolistic tendencies. A 
strategic response to this market failure could be to seek the advantages of vertical 
integration (Table 5) and thereby increase the bargaining power as well as the local 
employment possibilities. Simultaneously, economics of scale may be gained through 
combining similar administrative, production, transport and information-processing 
activities, taking place along the value-added chain. Contracting costs, e.g. in 
connection to legal security problems in contract sale of standing timber, may be 
reduced as a consequence of integrating more steps in the production chain within the 
hierarchy of the indigenous organisation. System-wide changes in response to market 
options may also be more easily implemented, e.g. marketing of a range of wood-
based products from indigenous communities.  

Table 5. Advantages and disadvantages of vertical and horizontal integration of 
indigenous community forestry in the value-added chain of timber production (based on 
de Wit & Meyer 1998) 

Vertical integration within business system – organisational scope in the value-added chain of 
production 

Advantages Disadvantages 

• increased bargaining power 

• economics of scale 

• operational coordination 

• avoidance of contracting costs 

• implementation of system-wide changes 

• high capital investment 

• broad demands for relations and 
competences 

• reduced flexibility 

• dulled incentives  

• high governance costs 

Horizontal direct integration 

Scale (size within business) Scope (array of businesses to include) 

Advantages Disadvantages Advantages Disadvantages 

• cost savings 

• leveraging 
resources 

• bargaining power 

• industry 
leader/definer 

• coordination costs 

• bureaucracy 

• lagging innovation 

• leveraging 
competences 

• activity sharing 

• financial synergies 

• coordination costs 

• slow decision-
making 

• lack of know-how in 
corporate centre 
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Of course, there are disadvantages of or barriers to the vertical integration (Table 5), 
mainly demands for investment capital and for business-oriented relations and 
competences matching the operations. These are generally weak points in the 
indigenous community forestry situation (Table 1) and are therefore obvious barriers 
to be overcome. Other important disadvantages are reduced flexibility resulting from 
necessary financial and human resource-building investments creating exit barriers, 
and dulled incentives where operating units in the chain of production do not perform 
optimally. The latter disadvantage may have been an important problem in the 
Lomerio indigenous community forestry enterprise experience, where a stationary 
inter-communal sawmill was set up, but did not function appropriately.  

Horizontal direct integration may be necessary for creating a competitive scale and 
scope in the businesses in which indigenous communities are involved. We focus on 
the scale at the different levels along the three steps of the value-added chain of 
timber production, whereas a discussion of scope falls outside the limits of this paper. 
As mentioned, market imperfections are likely to exist in the Bolivian round wood 
markets, implying that the communities have a weak bargaining power when they sell 
their standing timber or extracted round wood (scenarios 1 and 2). The relatively 
small size of their annual independent extraction and the few potential buyers, 
particularly when standing timber sale is considered, indicate that a strategic response 
could under these circumstances be through larger pools of round wood to seek scale 
advantages (Table 5), mainly consisting of bargaining power, cost savings, and 
resource leveraging. A number of ways for communities to achieve such advantages 
may exist: common sale of round wood, multi-annual sales contracts, expanded 
extraction areas, and extraction of larger volumes per area. The first two options 
imply the creation of cooperative ventures, and the feasibility of the latter two options 
is restricted by the size and character of the community land resources as well as 
legislation. At present, CADEFOR and CIDEBENI are examples of institutions in 
Bolivia facilitating marketing of timber from indigenous community forestry areas 
through common sales arrangements. As mentioned, the indigenous communities 
generally have limited competences in the business of round wood sale and extraction 
– which besides the scale problems related to the positioning in industry and markets 
– constitutes one of their major disadvantages.  From a strategic point of view, a 
response to this situation can be directed towards the build-up of relevant 
competences at the community forestry management unit levels, but their relatively 
small size may not provide the basis for the professionalism required to undertake 
competitive activities. This leads again to considerations regarding strategic responses 
at the network level, which may comprise different types of cooperative ventures and 
a range of possible partners. For example, the creation of professionally run inter-
communal extension, sales and production services provides a logical opportunity, but 
relationships with private companies and support from government institutions, 
NGOs, donors, and private companies are also valid possibilities.  

A competitive scale in the primary timber-processing (scenario 3) depends on the 
applied technology. Mobile sawmills have production capacities that may better 
match the levels of round wood production in the individual communities, whereas 
larger stationary mills have capacities that generally exceed the round wood 
extraction. However, in our scenario, the costs of mobile sawmilling exceed those of 
the optimised stationary mill, and problems of quality and drying may further impede 
the application of this technology. Therefore, if the communities can create the scale 



 13

necessary for undertaking stationary sawmilling, this seems to be the most profitable 
technology. Yet again, a cooperative venture would constitute a feasible way of 
establishing a sawmill, and here the coordination costs should be carefully considered, 
especially when raw materials from several communities are to create the production 
basis.  

As was repeatedly seen, the indigenous community forestry management is impeded 
by lack of certain resources or a too small size for disposing of competitive modern 
production and sales facilities. However, engagement in network relations may allow 
them to undertake at least some vertical integration or to achieve increased horizontal 
scale. This possibility to enter different kinds of cooperative ventures is further dealt 
with in the following section.  

Cooperative venture possibilities in indigenous community forestry 
Strategic business networks are long-term and purposeful win-win cooperative 
arrangements – organisation forms existing between markets and hierarchies. A main 
issue is, on the basis of especially trust, to overcome transaction cost elements like 
opportunistic behaviour and bounded rationality (Jarillo 1988). Different types of 
strategic networks, taking forms as cooperative ventures and characterised by varying 
kinds and degrees of inter-organisational relationships and dependence (Contractor & 
Lorange 1988), may be relevant in an indigenous community forestry context in 
Bolivia, as also indicated by the previous discussions. On this background, we 
propose in Table 6 a typology of different cooperative ventures in community 
forestry, with varying functional set-ups, ranging from technical training or start-up 
assistance in short-term input to equity joint ventures where a new corporate entity is 
created. The type of cooperative venture to choose in a specific commercial 
community forestry situation depends on the strategic objectives, which according to 
Preece (1995) may be classified into learning, leaning, leveraging, linking, leaping, 
and locking out. The community partners may constitute other communities, 
companies, government institutions, NGOs, and donors. Obviously, the typology in 
Table 6 is not only valid for commercial timber production from natural forests, but 
may also apply to plantation forestry, non-timber forest production, ecotourism, and 
environmental services (e.g. Mayers 2000). We suggest that the indigenous 
communities in Bolivia, and actors in the sector supporting their timber production 
activities, consider how the different forms of cooperative ventures may form part of 
the development of competitive strategies, thereby exploiting the economic 
possibilities of the forests in the TCOs in order to create a basis for improved 
livelihoods.  
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Table 6. Typology of cooperative ventures in community forestry, with increasing inter-
organisational dependence (adapted from Contractor & Lorange 1988 and Preece 1995) 

Structure of 
cooperative 
venture 

Typical 
community 
forestry 
structure 

Function in 
community 
forestry 

Major strategic 
objectives in 
community 
forestry 

Likely community 
forestry partners 

Technical training 
or start-up 
assistance  

Development 
project 

Input of short 
duration 

Learning, leaping Companies, 
government 
institutions, NGOs, 
donors 

Production/buyback 
agreements 

Outgrower 
scheme 

Continuous 
production and 
trade links 

Leaning, 
leveraging, 
linking 

Companies 

Know-how 
licensing 

Extension 
service / 
consultancy 

Ongoing assistance 
with interaction on 
technical and 
administrative 
issues 

Learning, 
leaning, leaping 

Companies, 
government 
institutions, NGOs, 
donors 

Management/mark
eting service 
agreement 

Production / 
marketing 
service 

Ongoing assistance 
with interaction on 
technical and 
administrative 
issues 

Learning, 
leaning, leaping 

Companies, 
government 
institutions, NGOs, 
donors 

Non-equity 
cooperative 
agreement 

Business 
partnership 

Cooperative 
activities with 
agreed upon 
distribution of tasks, 
costs and revenues 

Leaning, 
leveraging, 
linking, locking 
out 

Communities, 
companies 

Equity joint venture Cooperative 
partnership 

Creation of new 
corporate entity with 
determined fractions 
of shares/dividends 

Leveraging, 
linking, locking 
out 

Communities, 
companies 

CONCLUSIONS 

This study demonstrates that indigenous community forestry in Bolivia has developed 
since its legal and administrative formalisation in the mid-nineties, which opens up 
possibilities for a commercial timber production from the vast natural forests that are 
designated as indigenous territories. In the exploration of the economic possibilities 
inherent in indigenous peoples’ engagement at different steps of the value-added 
chain of timber production, it was found that involvement in timber extraction and 
primary timber processing provides potentials for local capturing of economic 
revenues and for generating paid employment in the communities. A strategic analysis 
of the possibilities of the indigenous communities indicated that the communities 
could opt for a vertical downstream integration of their activities to deal with the 
market imperfections that are supposed to be the reason for the substantial loss along 
the production chain. Furthermore, it was discussed how scale advantages could be 
exploited: cost savings, bargaining power, and resource leveraging through horizontal 
integration of the activities.  The possibilities of some vertical integration and the 
horizontal scale advantages of network creation were found particularly promising. In 
order to provide a framework for further considerations and decisions, a typology for 
possible cooperative ventures in community forestry was elaborated.  
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ANNEXES 

Unless a source is mentioned, estimates are rough, based on account data from an 
efficient anonymous concession. Time for employment of workers is estimated 
backwards from the wage costs if nothing else is stated. All prices are in 2002 USD. 

Basic assumptions    
    
Interest rate 20 %/year Rough estimate 
Saleable volume 14 m3/ha  
Timber price standing in the forest 10 USD/m3 Rough estimate 
Timber price by roadside 35 USD/m3 Rough estimate 
Sawnwood price for national sale 107 USD/m3  Rough estimate 

Sawnwood price for export sale 470 USD/M3 Camara Forestal de Bolivia, 
unpublished data 

Proportion of sawnwood exported 30 % Rough estimate 
Recovery rate at sawmilling 0,4  Rough estimate 
Harvest interval 20 years Rough estimate 
Workload per person 1600 hours/year Rough estimate 
Wage for workers 0,58 USD/hour Rough estimate 
    
Pre-harvest costs    
    
Planning and forest fee costs    
Wage 1,16 USD/ha  
Material 0,21 USD/ha  
Transport 0,39 USD/ha  
Professional consultancy 9,13 USD/ha  
Forest fee 1,00 USD/ha  
Total 11,89 USD/ha  
Employment of workers 2,02 h/ha  
    
Infrastructure costs    
Road planning 0,77 USD/ha Holmes et al. (2002) 
Road construction 4,33 USD/ha Holmes et al. (2002) 
Log deck planning 0,45 USD/ha Holmes et al. (2002) 
Log deck construction 4,33 USD/ha Holmes et al. (2002) 
Skid trail layout 7,64 USD/ha Holmes et al. (2002) 
Total 17,52 USD/ha  
Employment of workers 10,00 h/ha Rough estimate 
    
Administration costs    
    
Forest operations administration costs   
 Production Protection  
Wage 4,29 0,67 USD/ha 
Material 3,82 0,06 USD/ha 
Transport 0,43 0,00 USD/ha 
Professional supervision 0,30 0,37 USD/ha 
Depreciation 0,37 0,03 USD/ha 
Subtotal 9,21 4,43 USD/ha 
    
Total 13,65 USD/m3  
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Employment of workers 8,61 h/ha  
    

Felling and extraction costs    
    
Felling costs    
Wage 0,76 USD/m3  
Material 0,41 USD/m3  

Depreciation 0,05 USD/m3 

Rough estimate; equal annual 
depreciation; chain saw with a 
purchasing price of USD 1000 and a 
5 years lifetime 

Total 1,21 USD/m3  
Employment of workers 1,32 h/m3  
    
Extraction and log deck operation costs   
Wage 0,82 USD/m3  
Material 3,11 USD/m3  

Depreciation 4,65 USD/m3 

Rough estimate; equal annual 
depreciation; skidder with a 
purchasing price of USD 100000 
and a 8 years lifetime; loader with a 
purchasing price of USD 25000 and 
a 8 years lifetime 

Total 8,58 USD/m3  
Employment of workers 1,42 h/m3  
    
Transport to stationary sawmill / 
transport of portable mill and its 
products 

   

Wage 0,28 USD/m3  
Material 1,95 USD/m3  
Transport 1,88 USD/m3  

Depreciation 2,18 USD/m3 
Rough estimate; truck with a 
purchasing price of USD 10000 and 
a 10 years lifetime 

Total 6,29 USD/m3  
Employment of workers 0,49 h/m3  
    
Sawmilling and drying costs    
    
Sawmilling costs, portable sawmill    
Wood-Mizer Sawmill Model: LT40HDD42    
Total investment 32234 USD www.woodmizer.com 
Expected lifetime 5 years Rough estimate 
Input per hour 0,8 m3/h www.woodmizer.com 
Maintenance cost 8,6 USD/m3 www.woodmizer.com 
Total output production 520 m3/year  
Depreciation 10778 USD/year  
Fixed costs 8,3 USD/m3  
Wage 1,42 USD/m3  
Total costs 37,39 USD/m3  
Employment of workers 2,46 h/m3  
    
Sawmilling costs, stationary sawmill 
with capacity of 12000 m3/year    

Wage 3,66 USD/m3  
Material 5,44 USD/m3  
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Depreciation 10,00 USD/m3 Rough estimate 
Total 19,10 USD/m3  
Employment of workers 6,36 h/m3  
    
Drying costs    
Wage 2,23 USD/m3  
Material 3,35 USD/m3  
Depreciation 1,54 USD/m3  
Total 7,12 USD/m3  
Employment of workers 3,87 h/m3  

 

 


