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Abstract: Sustainable Forest Management (SFM) implementation strategies
articulate different aims, goals, and interests across different scales of govern-
ance and social-ecological contexts. When SFM is implemented in common pool
or public forests, governmental initiatives play a central role in defining for-
mal institutions that will interact with the local social-ecological context. At the
same time, local actors’ practices of governing common pools forests are also
a key factor in SFM implementation. This article uses a critical institutional-
ism lens to analyse how interactions between a new set of formal institutions
with pre-existing local institutions result in (un)expected governance outcomes
when implementing SFM on the ground. Using the Caatinga biome in northeast-
ern Brazil as a case study, it shows how local actors (bricoleurs) perform insti-
tutional bricolage processes by rejecting, adapting, or integrating institutions
linked to SFM implementation strategies to their social-ecological contexts. The
article is based on a qualitative data analysis from twenty interviews with local
and governmental actors, and nine site visits to rural settlements and industries.
It concludes that formal SFM institutions in Caatinga do not dialogue with all
the different roles that forests resources have in the livelihood of local actors,
but rather have a dominant focus on the production of forest biomass for energy
supply. Moreover, we found that the success of SFM implementation is highly
dependent on the interactions amongst local actors within the social-ecological
context. Accordingly, positive results are only achieved when these interactions
help to face implementation challenges, specifically those linked to bureaucracy
and to technical capacity.
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I. Introduction: institutional bricolage and SFM in Caatinga

Sustainable Forest Management (SFM) is currently part of different environmental
debates on global, domestic, and local scales (IUFRO 2009; Locatelli et al. 2010;
Wagner et al. 2014). Global debates influence domestic policies linked to SFM via
international markets and institutions (rules, norms, and cultural beliefs), and via
direct access to policy-makers (Bernstein and Cashore 2012). Within a domestic
context, however, institutions are strongly shaped by how forest resources are
used and governed by different groups of local actors (Ostrom 2009; Hinkel et al.
2014; McGinnis and Ostrom 2014). Thus, the international concept of SFM is
strongly shaped by regional and local contexts.

In many places where SFM is implemented, forests represent a common pool
resource that is considered public property. Therefore, state actors are considered
to be key to the sustainable management of forests. While state policies and institu-
tions have often been part of the loss and deterioration of common pool resources,
the right type of policies and institutions, according to many scholars in common
pool resource management (Richards 1997; e.g. Ostrom 1992), can also prevent
forest degradation and loss. Local communities are increasingly recognised as
a key factor to the success of SFM or similar forest management schemes that
seek to attain both social and ecological objectives, including Community Forest
Management and Participatory Forest Management, amongst others (Persha et al.
2011; Arts and de Koning 2017).

The role of local communities in forest management, including SFM, con-
tinues to be underestimated in policy implementation in many regions (Agrawal
2007). Social networks and learning processes are important for integrating con-
servation of forests with local livelihoods (Arts and de Koning 2017), but are
often not integrated in policy programmes. Scholars also increasingly emphasise
the need to consider ecological context as interlinked with social networks when
assessing the effectiveness of common pool resource institutions, defining it as a
social-ecological context (McGinnis and Ostrom 2014). Specifically, SFM pro-
grammes should more explicitly address multiple forms of local resource use,
governance, and traditions, rather than only trying to implement globally agreed
upon principles of SFM (Rametsteiner 2009).

Many scholars point out that sustainable forest outcomes strongly depend on
the extent to which formal organisations and local community networks interact
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(Agrawal et al. 2013). More practically, the question is how external interven-
tions by states or other (transnational) actors, such as the Food and Agriculture
Organisation of the United Nations (FAQO) and the Global Environmental Facility
(GEF), connect to local livelihoods and their social-ecological contexts (Cleaver
2012). For example, Barnes et al. (2017) found the success of interventions in
community forestry in a region of India to be related to how well these inter-
ventions connected to the livelihood portfolio of communities. These portfolios
also represent specific forms of resource use that are related to the specific socio-
ecological contexts the communities are part of. In another example, Le Tourneau
and Beaufort (2017) found that for common pool resource management in the
Amazon, the support of local social networks, such as the Chico Mendes move-
ment, was crucial to maintain community management after external interven-
tions end.

In the Caatinga biome of Brazil, academic research on SFM has been carried
out since the 1990s, yet a majority of it has a technical focus on forest resources
as biomass for energy supply (Riegelhaupt et al. 2010). Some more recent studies
do focus on other forest issues, including Non-Wood Forest Products (NWFPs)
(Pareyn 2010) and forest as a natural pasture for animal rearing (Bakke et al. 2010;
de Aradjo Filho 2013), but such studies are rare. Moreover, a social science per-
spective on SFM implementation and common pool resource use is mostly lack-
ing for Caatinga. So, little is known about how local communities are included in
SEFM implementation and how their various forest uses are considered in govern-
ment strategies related to issues such as biodiversity conservation, climate change
mitigation and adaptation, desertification vulnerability, and poverty.

This article focuses on how formal and state institutions linked to SFM imple-
mentation strategies in the Caatinga biome of Brazil interact with a pre-existing
set of local institutions (Cleaver 2012; Cleaver and De Koning 2015) within a
specific social-ecological context; and to what extent these interactions shape for-
est governance outcomes and forest practices on the ground. In particular, we
highlight how such ‘bricolage processes’ take place in the interactions between
multiple actors who represent different types of resource use and the resource
system itself (Ostrom 2009). Below, we discuss our analytical framework and
methods, after which we discuss how the themes of legality, social organisation,
and technical capacity are focal points of bricolage processes in the implementa-
tion of SFM in Caatinga. We conclude to emphasize the importance of consider-
ing local networks that include, but also extend beyond, local communities and a
broad range of forest uses when introducing SFM institutions.

2. Analytical framework: institutional bricolage shaping SFM on
the ground
Institutions are understood as a set of formal or informal rules, norms, and cul-

tural beliefs that guide actors’ choices and shape actors’ behaviour (Arts and
Buizer 2009; Scott 2010). While a key characteristic of institutions is that they
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are generally stable over time, they are equally subject to a constant process of
change across different scales of governance and space (Cleaver 2012). Critical
Institutionalism (Cleaver 2012; Hall et al. 2014) holds that newly introduced,
bureaucratic institutions interact with socially embedded institutions on a local
scale to produce both expected and unexpected outcomes in a governance con-
text (De Koning 2014). This occurs in processes of institutional bricolage, when
actors (bricoleurs) reject, adapt, or integrate newly introduced institutions to a set
of institutions already present in their own social-ecological contexts (Cleaver
and De Koning 2015).

When we translate the concept of institutional bricolage to SFM implementa-
tion, we can first identify newly introduced techno-bureaucratic institutions that
consist of a ‘package’ of rules, norms and ideas about SFM (Behagel et al. 2017).
Second, this ‘institutional package’ interacts with a pre-existing set of socially
embedded institutions as local actors adapt, reject, or integrate this package in
their local practice. The social-ecological context in which forest resource uses
and governance are embedded is key to this process. By analysing the social-
ecological context where SFM is implemented, one can identify different groups
of local actors, the socially embedded institutions (i.e. local rules, and routines),
established forest uses and governance, and ecological context (Ostrom 2009).

When institutions linked to SFM implementation do not connect to practices
of local actors, including the social, economic, and environmental values that for-
est resources have for their livelihood, literature suggest a high probability that
intended goals and aims will fail (McGinnis and Ostrom 2014). Moreover, cer-
tain interactions between a new set of institutions with socially embedded institu-
tions may reinforce patterns of exclusion and vulnerabilities of local populations
(Cleaver and De Koning 2015). Accordingly, the interaction between newly
introduced SFM institutions and previously existing institutions entail processes
of institutional bricolage that have an important impact on sustainability objec-
tives in general and on the (dis-)empowerment of local communities in particular
(Cleaver 2012; Arts and de Koning 2017).

In the context of institutional bricolage linked to SFM implementation on the
ground, we base our analysis on three different bricolage processes of articula-
tion, alteration, and aggregation (De Koning and Cleaver 2012). Newly intro-
duced institutions (i.e. SFM implementation strategies) are shaped or rejected
through institutional bricolage processes by the different groups of actors on a
local scale of governance. The first bricolage process of articulation is when there
is local resistance to adopting a newly introduced set of institutions (De Koning
and Benneker 2013). A rejection process then happens when local actors reject
a new set of institutions, in our case those linked to SFM implementation strate-
gies, as they instead affirm their pre-existing practices, cultural values, and beliefs
associated with their social-ecological context.

The second institutional bricolage process is ‘alteration’ (De Koning and
Benneker 2013) or adaptation, when a newly introduced institution is reshaped
to answer local actors’ needs or interests. This adaptation process entails the
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Figure 1: Analytical framework: institutional bricolage of SFM implementation in a specific
social-ecological context.

interaction between newly introduced and pre-existing institutions where some
parts (but not all) of the new ‘package’ of institutions are combined with pre-
existing institutions. Various groups of local actors may conduct such institu-
tional adaptation processes differently depending on their economic, political,
and social power, as well as their position in the social-ecological context.

The third institutional bricolage process is ‘aggregation’ (De Koning and
Benneker 2013) or integration, when newly introduced institutions positively
interact with an pre-existent set of socially embedded institutions. This integra-
tion process is likely to occur when the introduction of a new set of institutions,
such as those linked to SFM implementation, can be made to produce co-benefits
between the aim of the introduced institutions and the pre-existing social-
ecological context of local actors. It is usually accompanied by dialogue and
trust building between multiple actors within and outside communities. Figure 1
summarises the analytical framework.

3. Material and methods: analysing SFM implementation in rural
settlements in Caatinga

Located in the semiarid region of northeastern Brazil, Caatinga spans a total
area of 85 million hectares of which 53% is covered by native forests (IBAMA
2011; SFB 2013) and is considered the most biodiverse tropical dry forest in the
world (Moura 2010). Caatinga also encompasses the poorest region of the country
(UNDP 2013) where 12.9% of the Brazilian inhabitants lives (IBGE 2010). Forest
and land degradation in Caatinga, together with climate change effects — shorter
rainy and longer dry seasons — make this region the most vulnerable to desertifica-
tion processes in the national territory (Gutiérrez et al. 2014; Santos et al. 2014).
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Forest resources in Caatinga are central to the livelihoods of local popula-
tions and are also an important source of biomass for energy supply of industries,
businesses, and households (Riegelhaupt and Pareyn 2010; Beuchle et al. 2015).
Research focused on sustainable techniques for using native forest biomass for
energy supply, developed since the 1990s (Riegelhaupt et al. 2010), has helped
to define technical parameters for SFM in Caatinga. These technical parameters
inspired formal regulations for the use of native forest resources focusing on
wood products, such as firewood and charcoal as a source of forest biomass for
regional and local energy supply.

3.1. The SFM ‘package’ in Caatinga

The Federal Regulation number 01 from 25th June 2009 (Brasil 2009) defines
the technical and legal proceedings for the development, presentation, and
implementation of a SFM plan for Caatinga. SFM of native forests in Caatinga
is based on clear-cutting techniques: yearly one parcel of the total area of the
SFM plan is harvested for timber; this same parcel will be harvested again
only after the time needed for natural forest restoration, which is determined
as a minimum of 15 years for Caatinga (Brasil 2009). The use of the managed
area for other purposes, such as natural pasture for animal rearing or to collect
NWPEFPs, is not clearly regulated, although there is an understanding that the area
needs to be protected to allow forest restoration between the clear-cuttings of
the management cycle.

The SFM plan, which includes an inventory of the forest resources of the area
and specifies the volume of forest products (wood) under management (stére/
hectare/year), needs to be approved by the state environmental agency. This
agency also issues the ‘Annual License for Exploitation’ or AUTEX. The federal
structure of Brazil means that state’s environmental agencies articulate their own
regulations on SFM based on and being equally or more restrictive than federal
regulations (Brasil 2009). To trade forest products from a SFM plan, a license
from the consumer’s side is required in addition to the ‘Document of Forest
Product’s Origin’ (DOF) from the producer, issued by the Federal environmental
agency (IBAMA). The license to consume products from a SFM plan is only
awarded if the consumer, a ceramic or plaster industry for instance, adheres to a
series of other formal regulations, linked to labour, commercial, industrial, and
environmental laws (Brasil 2014).

3.2. Governmental support for SFM implementation in rural settlements in
Caatinga

To support the implementation of SFM in rural settlements in Caatinga, the fed-
eral government contracts specialised organisations through public tenders for
the provision of technical assistance services. These public tenders are mostly
financed by the National Fund for Forestry Development (FNDF) and the Social-
environmental Fund of the Federal Bank (FSACEF). They have a duration of two
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to three years, which most of the time only covers the elaboration and approval of
the SFM plan and, in some cases, also covers the process for getting the AUTEX,
the effective management of forest resources, and the trading of forest products.

Since 2010, federal government increased support for SEFM implementation in
rural settlements in Caatinga focused on the production of wood products such as
firewood, charcoal, and wood stakes. When implemented in a rural settlement and
on public lands, a SFM plan also needs to be authorised by the federal government
agrarian agencies and by all the families settled in the area, even by those that are
not involved in the implementation of the SFM plan (Brasil 2010).

3.3. Case selection, data collection, and data analysis

We focus our analysis on the local scale of governance of SFM implementation in
rural settlements in Caatinga, where four main groups of actors interact: (a) local
communities living in rural settlements; (b) technicians from specialised organ-
isations that have federal tenders to provide technical assistance services; (c) local
and regional industries and businesses: the main consumers of forest biomass for
energy supply; and (d) governmental actors, including state environmental agen-
cies that approve SFM plans and issue the AUTEX and IBAMA that controls the
trading of forest products from SFM plans.

Brazilian biomes Visited states and municipalities

Type of visits (vis.) / Interviews (int.)

A Ceard Fortaleza 2 int. - Technicians of a NGO .
B Ceard Canindé 2 vis. and 3 int. - Rural senlements and techniciin
¢ Rolmadedo  poropng 2 vis. and 2 int. - Ceramic indusiries
D Parafba S50 Mamede | vis. and 1 int. - Rural settlement
2 int. - Technician of a NGO and of the state

B Pwmia Toce envireamental agency
F  Pamiba Santa Craz 1 vis. and 1 int. - Ceramic industry

" | int. - Techaician of the state environmental
G Pemambuco  Recife agrocy List of visits and interviews
H  Pemambuco Ingazeira | vis, and 1 int. - Rural settlement
1 Permambuco Flaresta | vis. and 3 int. - Rural senlements and technician
1 Permambuco Trindade 1 vis. and 1 int. - Ceramic industry
K Distrito Federl  Brasilia Jint- ives of the central g

Figure 2: Brazilian biomes, Caatinga biome, and list of visits/interviews (names of industries,
rural settlements, organisations, and interviewees were preserved,).
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Our case study is based on qualitative data collected through nine local visits
and twenty semi-structured interviews with individual actors, including: com-
munities of rural settlements (producers), technicians (implementation agents),
industries (consumers), environmental agencies (regulators), and central govern-
ment (supporters). The locations we visited and the actors we interviewed were
chosen to strongly represent the different contexts of Caatinga, as illustrated in
Figure 2. In addition, we analysed literature, laws, regulations, official docu-
ments, and reports linked to SFM implementation in Caatinga.

The twenty interviews were coded following an inductive approach, where
bottom-up coding of the data is alternated with coding via the theoretical and
analytical framework, using the three processes of institutional bricolage as sen-
sitizing concepts (Howard-Payne 2016). The results of the analysis are organised
by three themes that we identified in the data to be focal points for bricolage pro-
cesses: legal and sustainable use, community social organisation, and technical
assistance.

4. Results: institutional bricolage of SFM implementation in rural
settlements in Caatinga

4.1. Legal and sustainable use and trading of native forest resources
through the implementation of a SFM plan

4.1.1. SFM implementation and illegal use of native forest biomass for
energy supply

The use of native forest resources for energy supply (firewood and charcoal) from
illegal sources is a common practice of sellers and buyers of forest products in
Caatinga. Considering the social vulnerability of local populations, selling small
quantities of firewood is sometimes the only way for members of local communi-
ties to generate income in emergency situations (Riegelhaupt and Pareyn 2010).
At the same time, industries and local businesses that are operating illegally due
to other irregularities also continue to use forest resources from illegal sources.
In this case, local populations (producers), industries, and businesses (consum-
ers), together maintain practices of illegal and unsustainable use of native forest
resources, thus ‘rejecting’ institutions regarding the implementation of SFM plans
and the consumption of its products.

There are situations in which a local family arrives here offering a small quan-
tity of firewood to buy some food for their family; even if I have legal firewood
to use, I buy the illegal wood mainly to help them (Interviewee-2[IND], 8).

Over time, the IBAMA has increased controls and monitoring of the use of native
forest as a source of biomass for energy supply in Caatinga, and industries now
need to rethink their energy supply system (Interviewee-11[IND]). The increased
risk of receiving fines for transporting and using illegal forest biomass put the
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industries in a dilemma: how to continue the use of native forests as a source of
biomass for energy supply through a legal way? The use of forest biomass from
SEFM plans properly fits this new reality, as it is a good strategy to avoid fines. So,
industries and business (consumers) adapted the use of products from SFM plans
to their need to avoid fines.

We decided to start getting firewood from legal sources after receiving a
fine from the federal environmental agency for using firewood without the
Document of Forest Product’s Origin (DOF) (Interviewee-2[IND], 2).

We decided to buy firewood from a SFM plan to turn our activity legal and to
avoid the risk of receiving fines (Interviewee-5[IND], 1).

There are also other strategies than using firewood from SFM plans to avoid ille-
gality: the use of forest biomass from exotic species such as Algaroba, pruning of
Cajun Nuts, Mango, and urban trees; and in some cases, Eucalyptus from forest
plantations. Some industries even deny the use of forest biomass from SFM plans
to avoid their link to the use of native forests resources altogether; others do not
stock illegal firewood from native forest to avoid fines and only maintain stocks
of legal and exotic firewood or other sources of biomass.

Since 2007 we do not use firewood from native forests and we do not want to
work with this kind of firewood anymore. We prefer to focus on other sources of
biomass, such as pruning of Cajun nuts and urban trees (Interviewee-4[IND], 2).

We do not stock firewood here, only if it has the Document of Forest Product’s
Origin (DOF) proving that it is from a SFM plan. If the firewood we buy is
illegal, without documents, we use it the same day (Interviewee-2[IND], 8).

In both cases above, industries and companies perform a rejection process regard-
ing the use of forest biomass from SFM plans, and instead, build on other formal
and informal institutions.

4.1.2. Barriers for SFM implementation: lack of integration with other
productive activities, bureaucracy for licensing, and difficulties for trading
forest products

It is clear that strategies to maintain the illegal market of products from native
forests do not contribute to SFM implementation. However, there are also other
factors that contribute to bricolage processes of ‘rejection’ by local actors. First,
there is the lack of integration of SFM, mainly focused on the production of fire-
wood and charcoal, with other activities that are part of the livelihood of local
populations, such as animal rearing and the extraction of NWFPs. Second, to get a
SFM plan approved and the AUTEX, local populations need to face bureaucratic
processes that require much time and resources. Finally, to consume products
from a SFM plan, the buyer also needs to adhere to industry, labour, commercial,
and environmental regulations.
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For local populations, forest cover has a central use as a natural pasture for
cattle and goat rearing, and the implementation of a SFM plan focused on pro-
ducing firewood or charcoal still lacks integration of this use of native forest
resources. In a SEM plan focused on firewood or charcoal production, pasture is a
sub-product, and when regeneration is going well, you might insert some animals
to access the pasture that is under the trees (Interviewee-13[TEC]). However, for-
mal regulations and norms for integrating other uses of forest resources into a
SFM plan are unclear or absent (Interviewee-6[TEC]). So, local populations adapt
to SFM by integrating the use of forest cover as a natural pasture in a SFM plan,
even if this use is not clearly regulated.

We do not allow goats to enter in the area when it was just cut, but cattle there
is no problem because they do not eat all the vegetation, it depends on when
you allow them to enter in the area (Interviewee-10[LC], 3).

Due to the bureaucratic process of getting an environmental license, local popu-
lations often do not see the implementation of a SFM plan as a feasible activity
to be integrated into their production systems. Getting an environmental license
for implementing a SFM plan and trading forest products legally depends on the
capacity and time to deal with bureaucratic norms and regulations, which does
not align with the practice of using firewood as a way to generate income rapidly.

We feel lost with all this bureaucracy needed to implement a SFM plan
(Interviewee-8[LC], 1).

The time spent on waiting to get an environmental license is too long when we
are talking about local communities with an emergency need of income gen-
eration. Local people do not understand the reasons for all these documents
asked by the environmental agencies to obtain a license to do something that
they already do (Interviewee-1[TEC], 3—4).

Trading forest products legally also depends on the legality of the consumer.
Consumers are allowed to buy firewood or charcoal from a SEM plan only if they
follow industry, labour, commercial, and environmental regulations (Interviewee-
2[IND]). As most of the ceramic industries and local businesses, such as bakeries
and restaurants, operate illegally it is very difficult to find a legal buyer within
a reasonable distance of a SFM plan. In such cases, the rejection is indirectly
performed by industries and businesses (consumers) that are legally not able to
buy forest biomass from a SFM plan, thus forcing local population (producers)
to also reject the implementation of a SFM plan due to the lack of a legal market.

4.1.3. Positive results of SFM implementation in rural settlements

Despite all the difficulties linked to the slow and bureaucratic process of obtaining
an environmental license for a SFM plan, the lack of trading opportunities, and
access to a legal market, SFM implementation has also achieved positive results
when implemented in rural settlements in Caatinga. The first positive result is
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linked to local populations’ perception of environmental benefits when adopt-
ing technical parameters of a SFM plan to manage forest resources, especially
because they stop following the slash-and-burn system. In this case, local popu-
lations (producers) are able to integrate SFM practices in their own practices
producing co-benefits for their environment.

When you compare the area where we managed forests according to the tech-
nique of a SFM plan with areas where we used to set fire, the differences are
amazing. The sprouting of the vegetation in managed areas make you under-
stand why it is not good to set fire (Interviewee-7[LC], 6).

When you do not set a fire in the area you can notice a faster and better
regeneration, and the vegetation grows better also because if you insert some
animals they are not going to damage the soil as they would do in areas where
you set fire (Interviewee-10[LC], 4).

The second positive result is linked to the fact that not having an environmental
license for a SFM plan does not mean that forest resources are being managed in
an unsustainable way. There are cases where a local population adopted technical
parameters of SFM while continuing to manage forest resources without having
the environmental license. In this case, even though the use of forest resources
was not turned into a legal activity, local communities (producers) integrate SFM
with the pre-existing practice of using forest resources as a source of income
generation.

While a community was waiting for the authorisation to manage forest
resources in their SFM plan, a local ceramic industry offered to buy all their
firewood. They decided to accept the risk of selling it without the environ-
mental license, but followed all the technical parameters for managing the
forest resource that they already knew from the previous years (Interviewee-
1[TEC], 3).

Local populations link a third important benefit of SFM to the use of forest
resources as part of a saving system in emergency situations: they cite income
generation as its most positive result (Interviewee-1[TEC]).

If you plant some corn, for instance, on January you are going to make money
from it only on September or October, and between planting and selling, you
are going to spend a lot of time working to maintain the plantation. With the
charcoal, we have a lot of work as well, but every week you can make money
from it; with agriculture is not like this (Interviewee-8[LC], 2).

We do other things here such as goat rearing and some agriculture, but the
money that is guaranteed is the one from the SFM plan (Interviewee-9[LC], 7).

SFM fits community needs when it is part of a saving system. When they get the
AUTEX, communities usually do not manage all the forest resource of that parcel
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of the SFM plan at once; they spread the management of small quantities along the
time of the license, making it a steady source of income. This strategy is an exam-
ple of a bricolage adaptation process, when local populations adapt SFM according
to their needs and as part of a saving system for emergency needs and situations.

The SFEM plan is like saving, the wood is there. If you need some money you
can go there and cut firewood from the area that has the license in that year,
and sometimes in the dry seasons, this money also serves to feed animals
(Interviewee-9[LC], 7).

4.2. SFM implementation and social organisation of local population in
rural settlements in Caatinga

SEFM implementation in rural settlements in Caatinga is strongly linked to the
social organisation of local communities. We found major differences in the way
in which local communities distribute the areas of the SFM plan, share benefits
from a SFM plan, and organise the workforce for its implementation. In rural
settlements they spread the areas that are part of a SFM plan in two different
ways: they are either equally spread in the individual areas of the families that
are involved with the SFM plan, or they are implemented in a collective area
where productive activities need to be approved by — and benefit — all families.
When forest cover is spread over different patches, spreading the area of a SFM
plan into individual parcels might solve two problems at once, the division of the
workforce and the division of the profit from the SFM plan (Interviewee-3[LC]).

When the SFM plan is spread over individual parcels, its implementation is
‘integrated” with local communities’ custom to divide the work and the benefits
from it. When SFM plans are implemented in a collective area, usually the case
when a continuous forest cover is present, they have to face the problem of how
to equally benefit all the families that are part of the rural settlement. One of the
solutions is dividing the profit differently amongst people that directly work on
the SFM plan and people that, despite not working on the SFM plan, have autho-
rised the use of a collective area for its implementation. In this case, local com-
munities ‘adapt’ the implementation of a SFM plan through pre-existing practices
of sharing benefits differently amongst different degrees of participation, while
also maintaining the collective benefit of the activity.

The rural settlement has 23 families and only 10 are involved with the SFM
plan. The counterpart for who is not involved is that we transfer 10% of the
profit of the SFM plan directly to the common association (Interviewee-
7[LC], 2).

I am not part of the SFM plan, however, a percentage of their profits go to our
association. This income is good because I do not have to use my money to
pay the fees and other things that the association needs to pay (Interviewee-
15[LC], 7).
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A collective activity also brings problems linked to the division of the work-
force while managing the parcels of SFM plans: should all the people that are
involved work together and at the same time? How to solve the differences in
work rhythm and individual productivity? One of the solutions is to divide the
collective areas into individual parcels and distribute them amongst people that
are directly involved in the SFM plan. In this case, local communities ‘integrate’
the implementation of a SFM plan with the strategy of dividing the work force
while implementing a collective activity.

In the beginning, we started cutting as a collective work but did not work well
because inside the group there is always someone not working as the others,
and when the time arrives to share the profit they want to receive the same
amount. We decided to divide the area and then each one could work in their
own rhythm (Interviewee-9[LC], 1-2).

After being challenged by both problems, division of the managed area and of
the workforce needed for implementing a SFM plan, one of the rural settlements
found an alternative solution: they pay a third party for managing forest resources
that are part of the SFM plan. In other words, they authorise the implementation
of SFM in their common area but a third party provides the labour, and these
are often the same people that buy the firewood. In this case, local communities
‘adapt’ their social organisation concerning a SFM plan by contracting a third
party for labour, sharing the benefits from the SFM plan equally amongst all the
settled families.

We started cutting the firewood ourselves, but then it was confusing, people
were cutting more than others. We decided to sell to someone that could come
here, cut, load the truck and pay us a fixed price (Interviewee-10[LC], 3).

Another important issue involving the social organisation of local communities is
linked to their ability to develop a trading plan for products from a SFM plan, and
consequently, access to the market. Besides elaborating the SFM plan, getting the
environmental license and managing forest resources, implementing SFM also
involves decisions on what should be the trading strategy and how to access the
market.

Most of the local farmers are not integrated into the market; they do not have
trading experience. They could add more value to their products selling char-
coal directly to restaurants, for instance (Interviewee-12[TEC], 5).

A central figure is present in all the visited rural settlements with experiences on
SFM implementation: a jobber. The jobber makes the connection between those
who have a legal forest biomass to sell and those who are legally able to buy it.
The uncertainty about the time spent to get an environmental license does not
allow producers to make deals directly with consumers because the former might
not be able to guarantee a constant offer of firewood for the market. In this situ-
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ation, the jobber is the only one capable of organising the offer and the demand
amongst different producers and buyers. Thus, local communities ‘adapt” SFM
by using a common practice to face the instability of its implementation: the
presence of a jobber connecting producers and consumers.

We have difficulty to sell a constant quantity to the industry; we cannot guar-
antee that we are going to have the exact quantity that they need every day.
Consequently, we sell our firewood to a jobber that sells it to a ceramic indus-
try. We do not have a contract with the ceramic industry, it is the jobber that
has it (Interviewee-9[LC], 5-6).

4.3. The provision of technical assistance services for SFM implementation
in rural settlements in Caatinga

In Caatinga, governmental support for SFM implementation through public ten-
ders is not integrated in other rural assistance programmes and, thus, is not contin-
uous over time. On the one hand, the strategy of contracting specialised services
through public tenders guarantees technical assistance for SFM implementation
in rural settlements. On the other hand, the discontinuation of technical assistance
services that are not part of a long-term governmental programme of rural techni-
cal assistance makes it difficult to guarantee the continuous implementation of a
SFM plan, and thus its credibility for local communities.

When they arrived with this thing of a SFM plan we thought that it would
not work for us; we did not believe in this possibility. And then after a while,
they came again making some studies and suddenly disappeared. They took
one year to come back, and at this point, we did not believe in it anymore
(Interviewee-8[LC], 1).

In some cases, industries directly support implementation of SFM plans in areas
of private owners by paying technical assistance services, while the owner of
the area agrees on selling the firewood exclusively to this industry (Interviewee-
2[IND]). As part of this arrangement, the same specialised technicians that are
part of government initiatives are paid by industries to offer their services for
SFM implementation in privately owned areas (Interviewee-1[TEC]). In this case,
industries and businesses (consumers), through an arrangement with technicians
(implementers), ‘adapt’ the implementation of SFM in the absence of effective
governmental support.

The private hiring of technicians to draft SFM plans contributes to a con-
tinuous production of firewood through sustainable practices, guaranteeing the
offer of forest biomass for industry and business energy supply. However, this
kind of agreement between industries, technicians, and private owners does
not contribute to income generation for vulnerable local populations, such as
those living in rural settlements. In this case, social exclusion of vulnerable
populations from forest benefits is strengthened through bricolage processes.
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Moreover, the arrangement between industries, private owners, and technicians
is also exposed to difficulties linked to the slow processes for getting an envi-
ronmental license and depends on a relation with a private owner that is not
always easy to maintain.

The ideal would be to put together four or five ceramic industries to support
one big SFM plan, but this depends on the owners of the areas where we could
implement a SFM plan (Interviewee-5[IND], 3).

Here in the region, there is no private property with a dimension that could
fit a SFM plan, so you need to put together four or five properties to estab-
lish a SFM plan. It is very hard, first, to convince different owners, and
then, to maintain the agreement for the implementation of such a SFM plan
(Interviewee-2[IND], 4).

In the case of rural settlements, due to the slow bureaucratic process of approving
a SFM plan and getting the AUTEX, in most of the cases, technical assistance
provided by governmental initiatives finishes before it is possible to harvest the
first parcel of a SFM plan. In this case, local communities use two different strate-
gies. The first one is making an agreement directly with the buyer and including
in the selling price the needed technical assistance for obtaining the approval of a
SFM plan and the AUTEX.

We implemented seven SFM plans in rural settlements and only two of
them worked out because the families decided to pay for technical assis-
tance together with the buyer, which included it in the final price. The other
five plans did not work out after the project of technical assistance finished
(Interviewee-6[TEC], 3).

When the project that helped us to start the SFM plan is finished we are plan-
ning to continue; we are talking with other rural settlements to organise that
the buyer pays the technicians that need to sign and send the documents to the
environmental agency, and the association pays only the fees of the licensing
process (Interviewee-7[LC], 2).

A second alternative that local communities have to deal with the discontinuation
of technical assistance services is to make an agreement directly with the techni-
cians. Local communities that have some resources pay specialised organisations
for the provision of technical assistance services when their contracts with the
government are finished.

We are finishing a contract of technical assistance now in a group of rural settle-
ments, but I am already talking with them to continue offering my services and
they will pay me through their association. I can ask a much lower price because
it is less work than when we work through a programme or a project, we are
already used to the SFM plan, the area, and the people (Interviewee-6[TEC], 7).
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In both cases, local communities ‘adapt’ the implementation of SFM to the dis-
continuation or the lack of technical assistance provided by governmental initia-
tives, obtaining it directly from the buyer of the forest products of the SFM plan,
or from specialised organisations that were part of governmental initiatives. In
some cases, these specialised organisations and their technicians also play the
role of jobber, intermediating between local communities, environmental agen-
cies, and buyers and, in doing so, having financial benefits. In this sense, a SFM
plan, even if implemented in a rural settlement and consequently benefiting local
communities, is part of a business plan, and once the organisation does not see it
as an opportunity to generate income, they can suddenly abandon it.

The person who was giving us technical assistance as part of these governmen-
tal programme funded a small company that now offers the service of doing
everything, from the SFM plan to the process of getting the environmental
license, organising the management, and selling it (Interviewee-3[LC], 3).

The company that was elaborating the SEM plan for us, managing its parcels,
and selling its products, does not see it as an opportunity anymore because in
the last time they earned less money than they were expecting (Interviewee-
3[LC], 3).

In one of the cases, a specialised organisation elaborated a project funded by the
central government that was specifically focused on training local communities
for simple technical tasks. The training was focused on measuring the parcel
and making all the technical calculations required for obtaining the AUTEX.
The organisation that carried out this project was previously involved in other
governmental initiatives to support SFM implementation in rural settlements.
This organisation concluded that training local populations for the basic tech-
nical work would increase the possibility of continuing the implementation of
the SFM after federal assistance ends. This is an example where technicians
(implementers) tried to ‘integrate’ the implementation of SFM in local practice
by training local communities on technical tasks that are needed for requesting
the AUTEX.

I was part of a course where they taught us how to use the GPS and how to
measure the area each year, and then I can make all the measurements that
need to be done here in the area (Interviewee-9[LC], 2-3).

Even if the local community has some technical capacity to deal with bureau-
cratic processes, an engineer is still needed to sign and submit documents, and
to monitor the bureaucratic processes, thus making the connection between the
local community and the environmental agency. To cover the inability of local
communities to deal with bureaucratic processes, one local community has an
informal agreement with a non-governmental organisation that previously gave
them the technical assistance as part of a governmental initiative. In this informal
agreement, the local community sends all the measurements made in the field to
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the technicians, who then elaborate the reports and sign the technical documents
to be sent to the environmental agency.

As he [community member] is able to make all the measurements of the area
and to collect all the data needed to request the annual license [AUTEX], they
send us the data and we can elaborate the report and submit it in the environ-
mental agency, it is a collaboration (Interviewee-14[TEC], 12).

The organisation made an agreement with us that they are going to sup-
port how they can, and if needed they will make this bridge between us and
the environmental agency; we also do not have to pay an engineer to sign
the papers, and they already know the area and how the things work here
(Interviewee-9[LC], 13).

In this case, local communities and technicians made an informal agreement to
‘adapt’ the implementation of a SFM plan to the lack of capacity and resources of
local communities to deal with bureaucratic processes.

5. Discussion: institutional bricolage processes, social-ecological
context and local participation shaping SFM implementation on
the ground

5.1. Bricolage processes and interactions between formal and informal
institutions

Our results confirm that outcomes from local SFM implementation are mainly
shaped by institutional bricolage processes of rejection, adaptation, and inte-
gration performed by local actors (Cleaver and De Koning 2015). In Caatinga,
bricolage processes of rejection are mainly linked to the maintenance of
local practices linked to the illegal use and trade of native forest resources.
Difficulties in following regulations either for implementing SFM or for buy-
ing firewood and charcoal from SFM plans, together with the fact that selling
firewood illegally is sometimes the only way for local communities to generate
income rapidly, strengthens the illegal market of firewood from native forests
in Caatinga.

In Caatinga, multiple adaptation bricolage processes occur linked to the main-
tenance of local practices while implementing SFM, such as using managed areas
as natural pasture for animal rearing, which is not clearly regulated by SFM formal
institutions. An institutional adaptation process also occurs when local communi-
ties contract a third party (often a jobber) to do all the work linked to the SFM plan
and to the trading of forest products, through an informal leasehold mechanism.
Less sustainable forms (or more exclusionary) of adaptation processes happen
when SFM implementation is decided on by industry and technical consultancy
firms that mostly follow market rationales and fail to take local livelihoods into
account.
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Finally, results show that a more sustainable outcome of SFM implementa-
tion happens in general when local actors integrate not only the technical, but
also the social and environmental elements of SFM (Behagel et al. 2017). In par-
ticular, this means that various actors work together towards a commonly shared
objective. In Caatinga, such institutional integration was seen to happen when
consumers (industries) and technicians (implementers) work together with local
communities (producers) to cover the lack of a continuous technical support from
government, or to address the bureaucratic processes of requesting the AUTEX
for a SFM plan.

5.2. SFM implementation in different social-ecological context

Social-ecological context was seen to shape local SFM implementation by
influencing bricolage processes (Ostrom 2009; Hinkel et al. 2014; McGinnis
and Ostrom 2014). In Caatinga, SFM implementation strategies are mainly
focused on the use of native forest resources as a source of biomass for energy
supply to local industries and businesses. The lack of consideration of other eco-
nomic roles that native forest resources have in the livelihoods of local actors — in
the case of Caatinga, as a natural pasture or as a source of NWFP for local
communities — can be directly linked to both bricolage processes of rejection
and adaptation, as described above. Accordingly, SFM institutions do not reach
their full potential in Caatinga because they do not take the full range of forest
uses into account.

In addition to a narrow view on resource use, the SFM package introduced
in Caatinga broadly fails to include important governance aspects of the social-
ecological context. In particular, SFM implementation strategy in Caatinga does
not focus on three important types of socially embedded institutions: the illegal
market of native forest products; the social organisation of local communities;
and the lack of integration of SFM in other governmental rural technical assis-
tance programs. The lack of consideration of the specificities of resource use and
governance within the social-ecological context of Caatinga implies that SFM
implementation strategies will unlikely achieve environmental, social, and eco-
nomic goals simultaneously as the tendency by local actors to reject SFM institu-
tions is increased.

5.3. Local participation to strengthen SFM implementation strategies

Local communities are increasingly being considered a key-factor to the suc-
cess of strategies that aim for more sustainable management of forests (Persha
et al. 2011; Arts and de Koning 2017). Our results show that local actors indeed
play a key role in managing forest commons. They do so, first, by legitimizing
institutions in their daily practices, and second, by adapting institutions accord-
ing to their social values and beliefs (Agrawal 2007; Cleaver 2012). Our results
particularly highlight the importance of local social arrangements amongst vari-
ous groups of local actors (De Koning and Benneker 2013). Increasing levels of
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acceptance of newly introduced institutions in bricolage processes were gener-
ally seen to follow from increased interactions between a variety of local actors,
including technicians, jobbers, industries, communities, and so on.

In Caatinga, the lack of participation of local communities in the development
of the original SFM package is reflected in its many bureaucratic hurdles and a
dominant focus on biomass for energy supply. On a broader scale, strategies aim-
ing for the sustainable use of environmental resources still lack an integration
of local norms and cultural values, which would be achieved through a better
consideration of interactions amongst different groups of local actors (Merrey
and Cook 2012). In the case of Caatinga, this lack arises from the fact that SFM
implementation strategies are based on the interests and ideas of only two groups
of actors: federal government and international organisations that seek to decrease
deforestation and forest degradation, and local industries and businesses that need
to guarantee their source of biomass for energy supply.

6. Conclusion

First, we conclude that formal institutions linked to SFM implementation strate-
gies fail to convincingly connect to the different roles that native forest resources
have in a specific social-ecological context. In the case of Caatinga, a Brazilian
government research initiative successfully addressed one of the main causes of
deforestation in the biome — the use of native forest resources as a source of bio-
mass for energy supply — through developing technical parameters of SFM for this
purpose. The focus of SFM implementation strategies on the production of forest
biomass in Caatinga is at the same time a clear example of how the use of native
forest resources directly linked to forest loss is targeted over other uses of native
forest resources that are linked to livelihoods of local populations, overshadow-
ing their role in and potential for being key actors in the sustainable use of forest
resources (Agrawal 2007). This lack of consideration of other roles that native for-
est resources have in the livelihoods of local populations — in the case of Caatinga
as a natural pasture or as a source of NWFP — shows how the specificities of the
social-ecological context in the design of SFM implementation strategies are often
left outside consideration (Ostrom 2009; Hinkel et al. 2014). In turn, this can lead
to exclusion of vulnerable populations and general implementation failure.

Our second conclusion is that the success of sustainably managing forest
resources that are under a common pool of local communities is closely depen-
dent on the way in which their social-ecological context is considered (McGinnis
and Ostrom 2014; Monroy-Sais et al. 2016), which also depends on the partici-
pation of a broad range of local actors in the design and formulation of SFM
implementation strategies (Agrawal et al. 2013; Barnes et al. 2017; Le Tourneau
and Beaufort 2017). Moreover, success of participation also depends on the social
organisation of local actors amongst themselves, i.e. the arrangements between
different groups of local actors aiming to improve the social network linked to
forest resources uses (Arts and de Koning 2017).
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Finally, we understand that institutional bricolage processes are performed
not only by local communities, but also by other groups of local actors linked to
markets and services accessed by these communities. Bricolage processes linked
to SFM implementation in Caatinga biome are articulated by different groups of
actors performing locally, such as local communities (producers), industries (con-
sumers) and technicians (providers of technical services). We therefore recom-
mend that policy-makers place more effort on keeping formal institutions flexible
enough to consider the social-ecological context in which SFM is implemented.
This means placing focus not only on the different uses of native forests that are
part of local livelihoods and local markets, but also to consider the importance
of a diverse group of local actors for successful SFM implementation, includ-
ing technicians, jobbers, consumers, restaurants, and industries, in addition to the
central role that local communities should play.
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Interviewee-2[IND]. Owner of a ceramic industry. Transcription from the original
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language: Portuguese. Parelhas, RN, Brasil. April 06th, 2017.

Interviewee-5[IND]. Owner of a ceramic industry. Transcription from the original
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Interviewee-6[TEC]. Technician of a non-governmental organisation.
Transcription from the original language: Portuguese. Fortaleza, CE, Brasil.

Interviewee-7[LC]. Community member of a rural settlement. Transcription from
the original language: Portuguese. Canindé, CE, Brasil. April 11th, 2017.
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from the original language: Portuguese. Floresta, PE, Brasil. Aprill7th, 2017.



