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A B S T R A C T

This study sought to understand how the Ecuadorian Ministry of the Environment systematic structure works
through their so-called Forest Administration System (FAS). This system has generated different perceptions
among those that are involved in this system the repercussions of the informalities of the population that subsists
off the exploitation of their forests which have changed the market chain from a framework of legality to
illegality and the institutional barriers and the costs that have to be met. This are only part of the difficulties
faced by the FAS. In Ecuador, the Ministry of the Environment has tried to facilitate processes since 2013, when
they allowed for a greater participation of the owners of hardwood farms and thus legalized the cutting and
subsequent sale of the hardwood to generate more income for their family, in order to avoid the use of inter-
mediaries and informal exploitation (illegal). It was found that the application of the FAS has achieved big
changes, but there are still some faults to correct.

1. Introduction

Tropical forests currently have a high demand from society to satisfy
multiple purposes: to provide wood and to generate jobs with the log-
ging of this wood (Vallejo, 2010). Deforestation is a worldwide problem
connected to villages, many of which see the need to cut down their
forests mainly due to lack of education and poverty that excludes
economic alternatives, leaving wood as the primary source of economic
subsistence for a family. Deforestation has economic, social, environ-
mental, cultural, etc. consequences (Blackman and Veit, 2018; Jung and
Polasky, 2018). In Ecuador, the reality is not so different. Rural popu-
lations utilize natural resources as their source of livelihood, trees being
the most important source, as it serves to construct houses, fences and
firewood to cook food, not to mention that most sell sawn wood to
obtain resources that allow them to buy food and educate their chil-
dren. Labor as a chainsaw operator for distinct employers or in their
own property is also a way of life for these families. In some cases, they
even rent mules to move wood, and they use their own chainsaws
(Blackman and Veit, 2018; Ochoa et al., 2019).

The predominant factor of deforestation in Ecuador the expansion of
the agricultural frontier, which is the product of social progress such as
the national agricultural reform of the 1970s and 1980s (Sierra, 2013).

The problem has become entrenched at the national level, when it was
evidenced that 99.4 % of the deforested area between 1990 and 2000
had been transformed into agricultural areas, 0.14 % to infrastructure,
mainly urban areas and dense rural settlements, and 0.46 % to other
types of coverage. Between 2000 and 2008, 99.4 % of the deforested
area was transformed to agricultural areas, 0.23 % to infrastructure,
mainly urban areas and dense rural settlements, and 0.37 % to other
areas. Seen from another angle, the expansion of the total agricultural
area also depended on deforestation: approximately 97.5 % and 95 % of
the increase in the agricultural area in the periods 1990–2000 and
2000–2008, respectively, were generated through the transformation of
areas from native forests to crops and grass (Bonilla-Bedoya et al., 2018;
Castro et al., 2013).

The need to carry out legal forestry activities is only a curtain of
what actually happens in indigenous communities and colonies in the
Napo province (Mejia et al., 2015). The protection and distortion of
constitutional text has led to the indigenous communities in possession
of public properties feeling self-sufficient to make decisions, with a
recurring belief that they can use their property the way they want to
(Acuña, 2015; FAO, 2009). Logging wood from primary forests is only
limited to the availability of access roads like rivers and highways, and
an irregular topography impedes the adequate transport of wood
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(Franklin and Pindyck, 2018). This is why developments are discussed.
The greatest achievement that can be obtained by the authorities of
rural communities is basically the construction of new roads that, in
certain cases, do not contemplate any previous formulation of an en-
vironmental impact study (that also includes a social impact study),
mitigation, etc. (Hoogstra-Klein et al., 2017; Vallejo, 2010).

The authorities at Ministry of the Environment are conscious that
this problem exists. The same management plan contains incon-
sistencies that merit closure and suspension of exploitation licenses
(Mejia et al., 2015; Ortega-Pacheco et al., 2019). They know that it is
very complicated to regulate 100 % of the activities, but year after year
they try to strengthen their system by virtue of the Forest Administra-
tion System (FAS). This system has been created to coordinate with
customs, the internal revenue service and the national police to execute
actions and register entities in this marketing chain, etc. (Vasco et al.,
2017).

A co-participation exists between civil society organizations that
look to guarantee the sustainable development of natural resources and
above all the Ecuadorian Amazon (Ochoa et al., 2019). These include
the German technical cooperation (GIZ), FARO group, the Amazonian
Ecological University, and autonomous decentralized municipal and
provincial governments. This is in addition to the actions that the
Ministry of the Environment looks to promote, with the so-called For-
estry Bureau, which has the main objective of speaking on behalf of the
key entities, since, from their respective competencies. They can co-
ordinate the management and application of the five points of the
Forest Governance Model in Ecuador (Mejia et al., 2015). The im-
plementation process focuses on the development of certain goals to
improve the efficiency of the administration system and to improve the
control over forests in order to increase the legal commerce of forest
products. Some of these implementations are to strengthen initiative
systems for sustainable forestry and forest conservation, to generate
information to allow more opportune decision-making, to promote re-
forestation in degraded and vulnerable areas and to implement pro-
cesses for investigation, training and diffusion (Mejia et al., 2015;
Ortega-Pacheco et al., 2019).

The application of the forestry regency model been incomplete. It
has not satisfied the initial objectives that were to give power to the
regents (forestry engineer authorized by Ministry of the Environment).
The regents were supposed to be responsible for direct control over the
activities that take place in the field, which was diverted, and to pro-
vide mobilization guides which were not delivered until one year ago
and were misused by the entities (Hoogstra-Klein et al., 2017). There
were corrections made, and today initial inspections are at 50 % of
execution, but closures of exploitation programs are required in order
to conclude this activity within one year. The Ministry of the En-
vironment, committed to changing the system to indirectly favor the
existence of the “ecosystem” of informality (illegality), wants to sub-
sidize the forestry regency advice, so that the users can assist free of
charge to promote legality (Castro et al., 2013).

In this context, there would be no place for the illicit practice of this
activity, but in reality, there are still people who look for ways to avoid
the system by “bleaching” the wood (Ochoa et al., 2019). They work
outside the system and are not conscious of the consequences that this
could generate: a total confiscation of the wood; or seen from a different
viewpoint, the environmental damage that this does (Górriz-Mifsud
et al., 2017). In accordance with the above, the objective of this re-
search was to evaluate the current situation of how the forest admin-
istration system (FAS) works in the Northern Ecuadorian Amazon. The
forestry activities were analyzed using questionnaires and fieldwork
visits taking into account the number of people who carried out forestry
activities and the type of activity they carry out. It was an analysis of
the relation chain between regents, intermediaries and farmers, like
actors in the forestry activity. This research paper shows the application
of the FAS has achieved big changes, but there are still some faults to
correct. Lack of knowledge of the forest regulations is recurrent in the

population. For this reason, the population is perceived to be open to
increase controls and training in order to stop informalities. The fol-
lowing research questions were posed: What is the process of ex-
ploitation, processing and commercialization of wood in the Ecua-
dorian Amazon? What is the relationship between the participants
involved in the process? What are the implications of the FAS program
to improve forest management in Ecuador? The illegality persists due to
the network having been formed in a way such that complexity exists
between the producers and the intermediary that includes the point of
sale and, in some occasions, the same owners that perform the extrac-
tion process from the place of origin (Ojeda et al., 2020).

2. Materials and methods

2.1. Characterization of the study area

The study was carried out in the Napo province in the Republic of
Ecuador. This province is one of the 24 provinces that make up the
Republic of Ecuador, located in the northern central part of the country
(Torres et al., 2014), in the geographical area known as the Amazon
region, mainly on the outer borders of the western mountain range in
the northwest and the extensive Amazonian plain to the south (Fig. 1).
The information was completed with field data during visits to the
parishes of Chontapunta, Puerto Misahuallí, Archidona and Tena.

2.2. Methodology

The methodology used in the research had two approaches: a qua-
litative approach with fieldwork and application of questionnaires, in-
terviews with key actors and a quantitative approach through the sta-
tistical analysis of the results of the questionnaires. The six types of
questionnaires that were used for the different roles that are met by the
participants in the marketing chain of wood in Napo were elaborated
according to the activity that they perform (Franklin and Pindyck,
2018). The questionnaires provided a high level of general capacity to
represent a large population, are low cost and have significant results.
The data collected by questionnaires were analyzed using the Statistical
Package for the Social Sciences (SPSS). In all cases, the questionnaires
asked what their perceptions of the actions of Ministry of the En-
vironment are and how they could have better control over highways,
in the field or at sites of public attention.

The blocks of questions were established according to the following:

• Degree of distribution of the wood, external or internal, and the
operation, handling of the whole operation chain or just transport.

• Experience in the wood business and the reasons why they are
dedicated to this activity.

• Importance of the wood business and secondary activities they
perform.

• Capital information: access to credits and inversions of gross profits
of the business.

• Principal places of importance for marketing wood in Napo.

• Informality of the logging activity: strategies and cancelled cash
flow to the organisms of control, risks and control of the Ministry of
the Environment through the FAS: failures and improvements.

The study sample was carried out by taking into account previous
studies (Mejia et al., 2015) which mentioned the number of people who
carried out forestry activities, statistics of the population under study,
and then a representative sample equivalent to 25 % of the total was
taken. With these percentages, it was possible to generalize the results.
Table 1 shows the study sample that corresponds to the population who
applied the questionnaires. They were classified according to the type
of activity they carry out in the forest exploitation. The selection cri-
teria of the informants were determined by the willingness of the per-
sons. In case of the farmers, three communities were used as a study
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group since the dispersion of the towns in the province of Napo pre-
vents displacement.

3. Results and discussion

3.1. Procedures for the exploitation and commercialization of wood

To speak of forest exploitation is not only to speak of the action of
cutting trees of native or secondary forests and having the permission to
do so (Sotirov et al., 2017). The official timber extraction system is
governed by regulations such as agreement No. 40. This agreement sets
out the rules for the use of the wood in cultivated forests and trees in
agroforestry systems, which is intended to regulate the use of wood and
promote the management of cultivated forests and trees in agroforestry
systems to obtain legal permits (FAO, 2004).

We should analyze the human factor that intervenes in the process
from when the tree is standing, to its cutting, its transport toward the
closest highway, its transportation and its final sale as pieces of lumber
(Sotirov et al., 2017). In order to schematize in a clearer form, there are
certain ways that entities interact in the market chain, which has been
considered; these forms have been defined as contexts. The following

Fig. 1. Location of the parishes by canton in the Napo Province.

Table 1
Population study.

Job type Persons interviewed

Farmer 6
Chainsaw operator 10
Bark remover 3
Carrier 19
Intermediary 30
Forestry regent 9
Ministry of the Environment technician 6
Deposits in Tena (Region in Northern Ecuadorian Amazon) 7
Sawmills in Quito (Region in the Ecuadorian Sierra) 10
Sawmills in Ambato (Region in the Central Ecuadorian

Sierra)
10

Sawmills in Huaquillas (Region in the southern coast
border)

13

TOTAL 123

Fig. 2. Contexts of the marketing chains of wood.
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scheme presents the marketing chain of wood in its different contexts
according to the degree of intervention of each entity (Fig. 2).

The contexts mainly visualized are from the province of Napo, that
control the supply of wood, whether the destination is local or not. In
Tena, the destination was for external markets like the sierra or coast or
inclusively international. The contexts are as follows:

- Context 1: The farmers are the owners and legal representatives (in
case of communal land use) of the forest who take advantage of the
wood. They transport it by mule or by river, and they line it up along
the closest route, where it is sold to merchants and intermediaries of
the wood business, who run the risks of its transport.

- Context 2: The farmer or legal representative of the land negotiates
the price of the standing tree with an executor or intermediary, who
is the person that will make the cost of the process from the point of
moving the sawn wood to the external or local sale point. In rare
occasions, the intermediary will hire the farmer for manual labor.

- Context 3: The farmer or legal representative exploits the wood,
absorbs the costs of sawing and transport to later deliver the product
to a fixed buyer who saws and deposits the wood.

In all three contexts, the wood is sawn with chainsaws on planks in
situ. The cutting of wood in the form of roundwood with the use of
gasoline chainsaws is done in the same place of the native or secondary
forest. As the case may be, then, due to physical and topographic
characteristics of the land (generally hillsides and third and fourth
order roads, only land) transportation is done on the back of a mule or
horse until it is loaded in a heavy-duty vehicle and moved to important
cities of the country. This is according to reports in the literature
(Blackman and Veit, 2018; Rodríguez-Piñeros et al., 2018; Sotirov et al.,
2017).

3.2. The relation chain between regents, intermediaries and farmers

The farmers that were interviewed insured that “the purchase
order” is negotiated directly with the intermediary (60 % of the inter-
viewees) and that they take the wood without certainty of the type of
order. The famers affirmed that in many occasions they look for an
intermediary that offers valuable species like chuncho (Cedrelinga ca-
tenaeformis) and apple (Guarea sp). However, the intermediary is the
actor who specifies the volume of the products required to complete an
order and the expenses to the final buyer, although these species have a

sure market.
In the majority of times, the intermediate has permanent providers,

and in case of necessity, they get wood attained from several programs
or buy wood from plots that do not have a program (Mejia et al., 2015).
According to the information obtained in the interviews, it has been
estimated that 65 % of illegal wood bought by intermediaries will be
“bleached” through management plans that borderline illegal ex-
ploitation. This could be due to the fact that 50 % of the waste that is
authorized by regulations is often not achieved in trees with mechanical
and pathological damages (Bonilla-Bedoya et al., 2018). Bleaching re-
fers to the misuse or improper use of legal authorization documents of
forest management plans, or for cutting trees, in some third surface
areas, usually bleached wood comes from native forests, without prior
registration, without inventory of native species, and is transported
using road circulation guides from a different property (Castro et al.,
2013). There would be complicity between landowners and forest re-
gents authorized to execute management plans.

The intermediary-carrier tends to negotiate the order directly with
the farmer, and in general, the wood obtained without management
plans is sold to local wood markets in Tena and Coca. Meanwhile, the
wood obtained in a formal way, or that is bleached afterward, is di-
rected to trans-border markets, especially to Peru (Ortega-Pacheco
et al., 2019). The difference between this type of intermediary and an
intermediary lumberjack is that the intermediary-carrier performs the
transport on his own account and does not exploit or purchase smaller
volumes, and in some occasions, the transportation of the wood is
blocked by refusal of the legal guide papers of third wood harvesting
programs (Mejía and Pacheco, 2013).

3.3. Wood legalization procedures of FAS

The regents that receive the benefits for the legalization of wood in
the market chain are: the forestry regent, Ministry of the Environment,
the notary and the internal revenue services (SRI). From these, only
Ministry of the Environment receives benefits from fixed rates. The
other regents have varying prices for having free exercise of function.
Their activities are shown in Table 2.

The problem with the control of the forest administration in
Ecuador arises because of the poverty that we were able to perceive in
the Amazon. The practice of forest exploitation marked in an illegal
context is reluctant, and in order to guarantee such situation, strategies
have been formulated dependent on the FAS (Górriz-Mifsud et al.,

Table 2
Entities of operational, legal and control support required to legalize activities with the FAS.

Operational support Legalization support Control organism Activities

Forest regent / Ministry of the
Environment technician

Technical advice
Formulation, follow up and closure of forestry
exploitation programs
Elaboration of integral management plans
Transport control guides
Technical advice

Provencial regional
envirnomental direction

Approval of PAFs
Review of requisites and payments to
Ministry of the Environment
Emission of transport guides
Transport control
Judging forest interactions

Notary public Signature verifications
Validation of property deeds
Judging forest interactions
Sworn statements

Environmental police unit (UPMA) (is this
organism working to control only this
activity?)

Control of wood transportation

Internal revenue services
(SRI)

Issuing of single taxpayer registries VAT collection for
professional services like the regent, the transport and
sale of sawn wood.
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2017). On the other hand, there is ignorance and misinterpretation of
the rules that govern forestry on the part of the authorities in control of
commercialization routes and on the roads. It is clear and evident that
the FAS could adjust itself to avoid disloyal practices between all the
regents involved in the commercialization of wood, and it was possible
to define some options that they have to evade control (Mejia et al.,
2015):

• Purchasing transportation guides;

• Localized sales of wood in the capitals of the provinces;

• Bleaching through the use of approved cutting and harvesting pro-
grams;

• The use of illegal payments to the police and forest surveillance
personnel (known as “coimas”);

• Transportation with invoices as support documents; and

• The approval of fictitious planes to generate transportation guides.

Some of these ways of evasion are used during exploitation, and
others are used during transportation. They are not mutually exclusive.

Through a survey of the general perception, some of the most
commonly used strategies that were used to avoid confiscation of wood
in the province are shown in Fig. 3. The FAS in general has not re-
sponded as hoped, nor in totality, finding some shortcomings that need
to be corrected. In the case of the transportation guides with an expiry
date that the system generates, it is unjustifiable in the case of a mishap
along the road that prevents on-time delivery at the final destination,
adequate advice is needed according to those interviewed (Górriz-
Mifsud et al., 2017). In addition, there should be a reduction in the
fines, that are considered to be very drastic. Given that the current
legislation is unknown, a visit to the communities that extract the wood
should be made, to have better control over the illegality (Bonilla-
Bedoya et al., 2018). One important topic is the lack of confidence in
the aptitudes of the functionaries in Ministry of the Environment
compared to the users of the system. It is thought that they do not know
the reality of the rural towns, and therefore cannot offer effective ad-
vice and control in the field (Fig. 4).

According to the surveys carried out, 65 % of the regents in the
wood marketing chain have a good perception of the actions carried out
by the Ministry of the Environment in the province. This denotes that
these regents favor control and do not oppose it. They think that it is
better to have control in areas where wood is extracted in order to avoid
the informality that is caused by activities framed as illegal, as seen in
Fig. 4.

Strategies to avoid confiscation imply payment of bribes to the

authorities and organisms in control. It was estimated from the inter-
views that a commonly used amount is between 500 and 1000 dollars,
and in some situations they charged a value for each metric square
transported (Staal et al., 2015). Intermediaries who sell the wood out-
side the Napo province or the transporters who sometimes assume the
role of the intermediary commonly pay these values. When analyzing
the participants in the commercial chain, according to their own per-
ceptions, intermediaries, merchants and the sawmills are the main
beneficiaries of the wood business (Fig. 5). The profits obtained are
greater than those of the entities, and in some way, they regulate the
market as they determine the price paid by the final consumer. This
indicates the existence of asymmetries among the entities in the wood
commercialization chain in the province of Napo, predominated by the
domain that has the power of economic capital that can pay an inter-
mediary lumberjack, resulting in greater profits.

3.4. Structure and evaluation of the effectiveness of the application of FAS

As a guiding question for this research, we wanted to know the
degree of participation of some of the entities in the wood commer-
cialization in the province of Napo and their internal and external
transportation (outside of this province). In this way, we could say that
the existence of illegal wood in the province is accepted. This is how the
wood mainly stays in the province and at the same time runs short
stretches to the city of Coca, which is the main strategy to avoid the
legalization of wood. This work model, outside the legal framework,
relies on the complicity of the regents (Mejia et al., 2015). The inter-
mediaries and transporters have been asked to declare if the wood is
usually sent to the capital city (Tena) and goes to local sawmills. In the
absence of the implementation of the FAS, which establishes control of
volumes and origin of wood in sawmills and other sites of final disposal
of the wood, it has not been possible to control the wood’s traceability
efficiently, as is easily possible to evade the institutional barriers im-
posed. An example of this is the issue of invoices that allowed the
transportation of wood from the sawmill to different places inside or
outside the province.

For this reason, flaws exists in the forest administration system that
are handled by the Ministry of the Environment, which is explained
from an approach in which communities, especially of indigenous
ethnicity, establish internal communal rules regarding the use they
wish to give to their forest resources (Mejia et al., 2015). This is why the
current forest regulations tend to ignore traditional rules (illegal) cre-
ated by the communities, where the state entities have created a
homogenous approach to the population in an environment where

Fig. 3. The strategies that the wood commercialization entities use to avoid losses due to seizures marked by informal activity (outside the SAF).

J.S. Alarcón-Aguirre, et al. Land Use Policy 99 (2020) 104852

5



heterogenous situations prevail (Vasco et al., 2017). Thus, this creates a
difficulty in adoption of the regulations imposed on different entities of
the wood commercialization chain in Napo, especially to the farmers.

Although it is true that there were positions of power between these
participants, when formulating the concern of sharing the benefits for
realizing wood activities, the traders were managing the process from
the origin of the wood until the sale at the final destination inside or
outside the province (Rodríguez-Piñeros et al., 2018). The initial in-
version is moderately high and therefore is proportional to the utility.
In this way, it is greater for these than for other entities. The ex-
ploitation practice is also mentioned from these participants to the
farmers, who in this case receive the lowest utility.

The perception of the population, who manifested that the Ministry
of the Environment does a good job and that the activities should be
reinforced at the farm level, is the control of illegal exploitation of the
forest. However, for other participants in the wood commercialization
chain, this response was repeated more in the surveys directed toward

the intermediaries. This result has been repeated in a study performed
in the province of Pastaza, where it affirmed that the people thought
that controls should be increased in the farms where native forests exist,
where the current control is accepted but some restrictions are rejected
(Ochoa et al., 2019).

3.5. Proposals for improvement in forest management

- Use multipurpose platforms that serve to save information of the
participants and, at the same time, be an instrument of control of the
processes during the time in which the exploitation license is
granted.

- Use the Geographic Information System in real time to check the
georeferenced points of the properties in which a license has been
granted.

- Establish a period and limit the number of transportation guides.
Thus, avoid the resale of guides and transport of timber from dif-
ferent places of origin.

- Register all the actors in the chain, including the sawmills or wood
deposits that are usually the final destination points of the wood.
With this change, you can control that the sales sites sell only wood
of legal origin.

- The control must be carried out by verifications in the field and must
be carried out by technicians of the Ministry of the Environment,
issuing reports that the forest regent must submit.

4. Conclusion

A set of legal requirements exists in the FAS in order to exercise the
formal activity of forest exploitation, but the majority of these are ex-
cessive and can be costly to the people of the community. The majority
of the revenue can be proven to be destined toward the intermediaries
of the wood, who in general perform the exploitation in large volumes
to justify and pay for such initial costs. Indirectly, this promotes ex-
traction of greater forest surface areas. The most used strategy to avoid
the controls of Ministry of the Environment in the illegal sale of wood is
purchasing transportation guides carried out in different locations; this
topic could be argued because it would be planting the complexity of
the forest regents that have been aids for the control of these types of
cases. Lack of knowledge of forest regulations is recurrent in the po-
pulation, and for this reason, the population is perceived to be open to
increase controls and training in order to stop informalities.

Fig. 4. Identification of the shortcomings and solutions of the Ministry of the Environment (MAE) and SAF.

Fig. 5. Greatest beneficiaries in the wood business.
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