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Abstract

This paper uses an original dataset that was built upon extensive surveys covering 300 forest
fringe households on the main participatory forest management (PFM) sites in Burkina Faso.
We then combine simultaneously the seminal approach of Foster, Greer and Thorbecke (1984)
monetary poverty indices and the Béné’s (2013) approach of resilience on costs (expenditures)
analysis, so as to emphasize forests fringe households’ resilience against poverty mainly by
capturing the induced changes by the 1998 forest policy, in these households’ abilities to cope
with poverty. The major outcomes are: (i) forest income sources remain the most dominant in
households’ total income for 1997 and 2004; (ii) both poverty rate and poverty gap decrease
from 1997 to 2004. This decline in the level of poverty is mainly explained by the households’
coping strategies through the development of investments and others expenditures
(agricultural equipment, livestock, poultry, trade, crafts activities and processing of NTFPs)
so that to cope with poverty; (iii) forest fringe households are resilient against poverty in
PFM sites. The main environmental policy implication of this study should be to update the
levels of the instruments of the environmental policy (forest), twenty years after the
implementation of the 1998 forest policy so that to reinforce forest households’ resilience and
forest sustainability.

Keywords: Participatory forest management, Forest policy, Resilience, Poverty, Forest fringe
households, Forest sustainability, Forest incomes
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1. Introduction

Natural resource management is a system of controlling the use of resources to avoid wastage
and maximize the use of resources in order to obtain the best possible benefit and forest
sustainability (Collins, 1992). Forest policies in Burkina Faso today, are characterized by new
socio-cultural approaches based on the active and voluntary participation of local populations
as a central factor in starting a sustained exploitation of these resources. Since 1983, the
national policy of forest management has refocused on the role of local people in the
planning and the management of forest resources. This participatory forest management
(PFM) approach was set up in 1986 in the form of a pilot project called "Natural Forest
Management” aimed at supplying people with wood energy and safeguarding the
environment (Kabore, 2004). In that project, the producer price was regulated in all PFM
sites by central forest authorities.

Forest is an important source of incomes and allows livelihood diversification to forest fringe
households mainly through the exploitation of timber and non-timber forest products
(Ouedraogo, 2009; Babulo et al., 2009; Das, 2010). Many studies highlight that natural
forests provide to African rural and urban people for food, energy, medicine, animal feed,
construction, furniture, agricultural implements and utensils while providing ecological
services (Mamo et al., 2007; Shackleton et al., 2007; Coulibaly-Lingani et al., 2009). Many
other authors emphasize that forests offer a large potential for poverty alleviation among
forest dependent households (Yao, 1999; Wunder, 2001; Kumar et al., 2000; Kumar, 2002;
Ouedraogo et Ferrari, 2015). Authors like Ribot (1995), Foley et al. (1997, 2002), Hautdidier
et al. (2004), Atchoumga(2003) and Oué&lraogo (2002, 2007) have already investigated in
the rural markets of fuelwood and the control of local forests in Sub-Saharan Africa and more
particularly in Burkina Faso, Mali and Niger. These authors questioned the effects of PFM on
loggers, and how these reforms have benefited economically and socially these local
producers (Hautdidier & Gautier, 2005).

These studies which highlight the importance of forest revenues for poverty alleviation, say
little about how forest policies and fringe forest households' forest income use could reflect
their ability to adapt and combat poverty, that is, their resilience against poverty. “Resilience
is the ability of a system, community, or society potentially exposed to hazards to adapt, by
opposing resistance, or by amending, in order to achieve or continue to function properly,
with acceptable structures. The resilience of a social system is determined by the ability of
the system to organize itself so that it is better able to learn from past disasters to better
protect itself and to reduce risks more effectively (UNISDR, 2005). The World Development
Report (World Bank, 2013) and the Human Development Report (UNDP, 2014) mobilize the
notion of resilience, which is now “seen as a new, highly innovative tool for fight against
poverty, hunger and "disasters". It is especially with the 2005-2015 Hyogo Framework for
Action, "for Disaster Resilient Nations and Communities" (UNISDR, 2005), a framework
adopted by 168 countries, that claims to install a new "culture” as expressed in its third
priority of action: "using knowledge, innovations and education to build a culture of security
and resilience at all levels", as this notion has been gaining momentum, particularly with the
recurrence of natural disasters such as the Asian Tsunami in December 2004, Hurricane
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Katrina in August 2005, and the earthquake in Haiti in December 2010. Indeed, Lallau (2014)
highlights the relevance of this notion to assess the resilience of households against hunger
and food insecurity. Lind, Sabates-Wheeler and Kohnstamm (2016) investigated the mapping
of livelihood dynamics and resilience within pastoralist systems in Drylands East Africa.
Cantoni et Lallau (2010) use the notion of resilience to study the dynamics of adaptation of
Kenyan pastoral community that faces to climate change and political uncertainties.
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Regarding the approaches developed in the field of ecology (Folke et al., 2002) and applied
to development studies (Bénéet al 2012; Frankenberger et al, 2014), the resilience construct
is considered to represent three types of capacity to respond to shocks and stressors: i) the
ability to absorb shocks and stressors, ii) the ability to adapt to shocks and stressors, and iii)
the ability to respond to shocks and stressors. It may therefore be useful to know how
different capacities contribute to the ability to absorb, adapt or transform into shocks.

This paper more particularly aims at studying how public forests’ policies contribute to
forests fringe households’ resilience against poverty. The study does so address two main
issues: (i) How forest policies in Burkina Faso strengthen forest fringe households’ resilience
of against poverty? (ii) Do forest fringe households resilient against poverty in participatory
forests’ management sites of Burkina Faso?

Using an original dataset that was built upon extensive surveys covering forest fringe
households on the main participatory forest management (PFM) sites in Burkina Faso on the
topic “Effects of PFM on forest fringe households’ welfare in Burkina”, we use the seminal
approach of Foster, Greer and Thorbecke (1984) poverty indices so as to analyse poverty
reduction in this paper. The Béné&(2013) ex-ante and ex-post approach of resilience on costs
(expenditures) analysis is used and so applied to poverty indices.

The section 2 of this paper presents the specific context of forest policies and participatory
forest management in Burkina Faso. Section 3 deals with the theoretical framework of the
study while section 4 presents the dataset used. Section 5 presents the empirical results on the
resilience’s profile of forest fringe households in PFM sites in Burkina. Section 6 concludes.

2. Specific Context of Forest Policies and Participatory Forest Management in Burkina

The PFM program in Burkina Faso currently spans over 10 provinces and covers more than
667 600 hectares of forest protected areas. Table 1 below gives the main PFM sites providing
Ouagadougou in wood-energy, which will constitute the main perimeter of our study.

In PFM sites, the local partners (the forest fringe households) are organized into Village
Forest Management Groups (VFMGs) trained in forestry, which are responsible for the forest
resources management and for the promotion of local development. These VFMGs are
associative or cooperative groups. They are also responsible for the protection of Forest
Management Units (FMU) against any form of occupation which does not comply with
forestry rules and with forest resources sustainability. For increasing credibility, VFMGs have
set up umbrella organizations called Unions of Village Forest Management Groups
(UVFMGs). The State remains the owner of the land and allows to UVFMGs the autonomy
in the management of the forest areas that are recorded according to a specific categorization.
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Table 1. Characteristics of selected managed forest areas

Forest Start Average Number | Number | Distance _
Forest Lands PFM land (ha) | Dates prod./year of of from capital | Statute
(steres) VEMG | members | city

Bougnounou 24914 1993 12 000 30 1860 135 | Autonomous
Cassou 29 515 1990 23000 24 960 150 | Autonomous
Nakambé 21 424 1998 17 000 20 336 45 | Autonomous
Nazinon 24 899 1987 51 000 30 919 70 | Autonomous
Sapouy-Biéna 21 000 1996 54 850 31 937 100 | Autonomous
Silly-Pouni-Zawara 52 000 1993 58 933 50 1706 125 | Autonomous
South-West Sissili 55 964 2001 58 930 55 1100 165 | Autonomous
Total/Average (*) 229 717 39 387.57(%) 240 7818 112.86 (*)

Source: CIFOR-Burkina Forestry Surveys (2005), Ministry of Environment (2004)

Around 50% of those managed forest areas are autonomous and run by more than 10
UVFMGs officially recognized which, in turn, group more than 400 VFMGs. By the way, the
different UVFMGs are grouped in a national federation of unions which rules on forest
management guidelines for forest management at the level of the whole country. Those 7
PFM sites cover 230 000 hectares with an average annual timber production of 39 387.57
steres. A total of 240 VFMGs working in those forest managed areas, count altogether 8000
members. The average distance of these PFM sites from Ouagadougou is 113 km.

Logging in PFM sites has been done with respect to forestry standards. Loggers are trained in
forestry techniques, including cutting techniques, and are surrounded by a forest engineer
named Technical Director who provides technical management of sustainable use of the
forest. The adopted management model is participatory that can be considered as a
partnership where two or more parties negotiate together, agree and execute functions,
benefits and responsibilities associated with a particular territory or set of natural resources
(Gray, 1998). Thus, the PFM of the protected forest areas contributes to the maintenance of
the ecosystem and its wildlife. It also aims at guaranteeing the welfare of local people via
legal and institutional mechanisms as well as an equal partnership between these
communities and government agencies (Kothari et al., 1996).

This forest management project was initially funded by the United Nations Development
Programme (UNDP), the World Bank, the French Development Fund (AFD) and the bilateral
cooperation with Norway in1980s and 1990s and have raised more than 20 billion CFA francs
(Ouedraogo, 2002). Today, and notably in the case of sample we cover in our study, most of
the sites have become autonomous and coordinated by Village Forest Management Groups.
On the other hand, their activity is now fully funded by the forest tax and forest management
fund (FMF) (see table 2 below) together with government technical support.

This option of forest management programs in Burkina Faso, is based on the following ideas:
(i) if forest riparian populations are formed, empowered, organized and technically
supervised by the public services of the environment, then if these populations benefit from
forest management, they could appropriate and take over the management of these forest
areas autonomously, efficiently and sustainably; (ii) forest management requires financing,
and the sustainability of these programs necessarily means self-financing of these programs
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and a constant improvement of the working conditions of the loggers and the villages
concerned. This is why, since the 1990s, the State has implemented a new price structure for
the fuelwood producer and has instituted appropriate economic instruments for environmental
policies. However, there was a need to constantly review the remuneration of loggers, to take
into account inflation and persistent poverty in rural Burkina Faso.

Table 2 shows changes in forest policy instruments through the new fuelwood producer’s
price structure. This is the case for loggers’ remuneration (LR) and for Forest Management
Fund (FMF), which respectively rose from 610 FCFA and 500 FCFA per stere to 1,100 FCFA
and 600 FCFA per stere. Producer prices are administered upstream of this controlled
fuelwood sector. Thus, the price to the producer or to wholesaler goes from 1,610 FCFA per
stere in 1996 to 2,200 FCFA per stere in 1998. The increase in the remuneration of the
loggers, while restoring the rent position, created a greater incentive for local populations of
PFM sites.

Table 2. Changes in the producers’ price structure in PFM sites (1995, 1998)

Sections Year 1995 Year 1998 Variation Variation
(FCFA/stere) (FCFA/stere) (FCFA/stere) (%)

Forest Tax (FT) 300 300 0 0.00
Forest Management Fund 500 600 100 20.00
(FMF)

Village Revolving Fund 200 200 0 0.00
(VRF)

Loggers’ remuneration (LR) 610 1,100 490 80.33
Stere price in FCFA 1,610 2,200 390 36.65

Source: PNUD/BKF/93/003 (1999)

Thus, forest tax and forest management funds(FMF) accounted for 41% of fuelwood’s
producer price so that when forest revenues are low: (i) the need for forest exploitation is
higher, which in turns may harm the forest, and (ii) the capacity to invest in new “and green”
technologies are also low, which is not good for the future forest revenues. The FMF is
mainly used for forest management purposes (Ouélraogo, 2007). Thus, the increase of the
FMF in 1998 aims to strengthen forests’ management and sustainability. The village
revolving fund (FRF) also called Village investment fund, amounting to 200 FCFA per stere
cut and sold in the PFM sites, aims at improving the collective village’s welfare (to create and
/ or maintain social infrastructures such as schools, drilling and dispensaries, etc ...).

3. The Theoretical Framework

The theoretical basis of this study is focused on the poverty’ monetary approach and the
integration of the notion of resilience to understand the strategies developed by forest
households to cope with poverty. The idea being that the forest policy implemented in 1998
by the public authorities aimed simultaneously at safeguarding the environment, providing
fuelwood to rural and urban peoples while improving the living conditions of forest
households, has positively impacted the riparian households’ income. It is therefore
appropriate to link the impact of this policy to the adjustment behaviours developed by these
households to cope with poverty. The concepts of poverty and resilience should be clarified,
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suitable methods should be proposed to evaluate them, and a coherent relationship
established between them.

Among the institutional definitions that have been developed on the notion of resilience, we
will retain that of USAID which seems to cover and contain the others: “Resilience is the
ability of people, households, communities, countries, and systems to mitigate, adapt to, and
recover from shocks and stresses in a manner that reduces chronic vulnerability and
facilitates inclusive growth.” (USAID, 2012). So, Resilience is conceived as a tool for
integrating the fight against poverty, climate adaptation, and disaster preparedness; thus, the
regions of the world concentrating these various evils constitute priority experimental areas
for policies and programs that claim to be the same. Among these are the vulnerable coastal
areas of South Asia, the countries of the Horn of Africa, or the Sahel region of Sub-Saharan
Africa. Among the flagship initiatives is SHARE (Supporting the Horn of Africa's Resilience)
and AGIR, the Global Alliance for the Resilience Initiative, initiated in the Sahelian zone by
the European Union (AGIR, 2013), or the plan " Zero Hunger" launched in 2013 by West
African leaders. For Lallau (2014), one of the elements of context that will foster the
emergence of resilience, lies in the "poverty reduction strategies>> The Millennium
Development Goals (MDGs) guide these strategies, and highlight the multidimensionality of
poverty, as hunger cannot be dissociated from other characteristics of a poor person's life.

In this section, we respectively deal with the methods of households’ resilience assessment
(2.1.) and the methods of poverty assessment (2.2.).

2.1 Methods of House/olds ’Resilience Assessment

The essential methodological elements that result from the above literature review are the
need for a dynamic approach that captures the resilience of households to a shock, hence the
relevance of identifying a change of situations relating to the reaction of households
following this shock. The main shock induced by forest policy is the changes in the fuelwood
producer’s price structure in 1998, which increases the loggers’ remuneration and the forest
management fund. Also, the reference’s dates are 1997 and 2004; year 1997, because it is the
year before the implementation of this pricing policy; and 2004, since the May-June 2005
surveys took into account the data for the year 2004.

Several approaches have been developed to assess resilience such as Keil et al. (2008) who
used a single proxy approach, Barrett & Constas (2012) who expressed resilience in terms of
probability, while Bé&é&(2013) proposed a cost analysis of resilience which may lead to an
independent measurement of the explanatory variables. For Béé (2013): "the 'cost of
resilience’ (that is, the ex-ante difference and ex-post investments, losses, sacrifices, and costs
that people have to incur individual and collective levels to “go through” a shock or an
adverse event. Béné (2013) has grouped into three categories these costs: (i) the ex-ante
investments made as preparedness process (anticipation costs); (ii) the costs of destruction
following the impact of the shock; and (iii) the ex-post costs of recovery, including the
replacement costs of what has been destroyed but also the various costs associated with
change/adaptation, or transformation and the cash/food/assets transfers that are implemented
through ex-post emergency/assistance interventions. In our paper, we’ll mainly deal with the
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third one that focuses on the induced changes in households’ expenditures by the 1998 forest
policy in PFM sites in Burkina, so that to capture their coping strategies with poverty.

For Lallau (2014), the assessment of resilience means providing clear answers to the
following questions: From whom? Compared to what? What? When? And above all, how?
From whom, first of all. Treating simultaneously different scales and their interactions
contributes to the difficulty of operationalizing the notion. We can then retain only one scale.
Choosing forest fringe households in our case study can be fully justified when dealing with
the issue of poverty, because it is often the one that is favoured by humanitarian workers and
donors to assess the needs of the population and the impacts of the programs implemented.
Resilience can then be defined as a household's ability to cope with adversity (Lallau & Droy,
2014).

To the question “Compared to what?”, we focus our attention on forest fringe households’
poverty in PFM sites. About “What?”, the implemented forest policy occurred in 1998
through the adoption of a new fuelwood producer’s price structure is considered as a shock
that could affect these households’ welfare and develop among them behaviours that can help
them adapt to poverty. Answering to the question “when”, we propose the ex-ante and ex-post
approach, ie 1997 (the year preceding the occurrence of the policy in 1998) and the year
preceding the date of the surveys or evaluation year 2004 (2005 for surveys’ year). That’s
why we have made the following assumptions:

1- The change in the fuelwood producers’ price structure in 1998 has allowed increasing the
forest management fund, which improves the financing of forest management programs that
support forests’ sustainability.

2- The change in the fuelwood producer’s price structure in 1998, which has led to an 80.33%
increase in loggers' remuneration, is a motivation that will lead to better participation in

participatory management of forests’ activities and thus, to a greater sustainability of forests
in PFM sites.

3- The change in fuelwood producer’s price structure in 1998, which led to an 80.33%
increase in loggers' remuneration, will lead to a better allocation of this income, particularly
in their agricultural and livestock practices, education and health; all things that will increase
their future incomes and therefore their resilience to poverty. From this perspective, forest
revenues have a significant impact on poverty reduction.

Therefore, the approach of Béné&(2013) that highlights the analysis of the difference between
ex-ante and ex-post by the costs (expenditures) developed by individuals or communities to
cope with poverty seemed to us the most appropriate approach for our study.

Figure 1 below provides a modelling sketch of the links between forest policies and
sustainability and households' resilience against poverty.

This figure relates the instruments of forest policy, the beneficiaries of this policy, the main
adjustment variables of forest households (their income, savings and expenditures) and its
implications for these households’ resilience to poverty (resilience outputs).
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Figure 1. Modelling the links between forest policies, forest sustainability and households’
resilience against poverty

2.2 Methods of Poverty Assessment

We adopt the widely used formula developed by Foster-Greer-Thorbecke (FGT) (1984) to
calculate monetary poverty indices in order to assess the state and changes in poverty among
forest fringe households. The poverty line that is an input in the FGT formula, is defined as
the minimum income level which would be required to allow any individual of a given
society to survive (INSD, 2000). In this case, the poverty line is a normative level of
expenditure below which people are considered to be poor. The (related) absolute poverty
lines are equal respectively to 41 099 FCFA per capita per year (INSD, 1996), 72 690 FCFA
per capita per year (INSD, 2000) and 82 672 FCFA per person per year (INSD, 2003).

The main indices making up the FGT family are the poverty rate, the poverty gap (depth) and
the poverty severity. We can compute them through the following formula:

q v a
Pa(Z,Yi)=12[uj
n“ Z (1)

Where o refers to the “diversion” for poverty (i.e. a parameter representing the importance
placed on the welfare of the poorest of the poor); Z to the national poverty line (we chose to
set it as 82 672 FCFA per person and per year (see IND (2003)), Y; the i individual income

and g the number of poor people (i.e. those for which Y; is less than Z) and the n the whole
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population size. In that formula, individuals are supposed to be ranked in ascending order,
from the poorest (i = 1) to richest (i = n) a. The poverty rate (Po), the poverty gap (P1) and the
poverty severity rate (P,) are computed respectively by replacing a in Equation (4) by
respectively 0, 1 and 2.

4. Dataset of the Study

The data used in this paper have been collected through large surveys implemented by the
International Centre for Forestry Research (CIFOR) in May-June 2005 on the main PFM sites
in Burkina Faso and funded by USAID. These surveys initially aimed at assessing “The
effects of forest policies on local populations’ life conditions”, mainly on forest fringe
households’ welfare.

Table 3. Distribution of household’s characteristics by PFM site

. . Gender (%) Education (%)
PFM sites Household size | Average Age Female | Male | No formal |Primary | Secondary
Cassou 7 35 0 100 36 59 5
Silly-Pouni-Zawara 10 38 5 95 84 13 2
South-West Sissili 5 36 0 100 79 21 0
Sapoui Bieha 8 37 0 100 70 20 9
Nazinon 7 41 0 100 93 7 0
Nakambé 5 29 0 100 81 13 6
Bougnounou 7 33 32 68 85 3 13
Mean value/Total 7 36 5 95 76 19 5

Source: Analysis of survey data (May-June 2005)

Those surveys covered 23 villages located between 45 km and 250 km from Ouagadougou,
the country's capital city. On the whole, 300 forest fringe households have been surveyed.
The members of these households are mainly woodcutters, charcoal burners who also are
non-timber forest producers, farmers. Table 3 above draws the distribution of the
socioeconomic characteristics of the households under concern by PFM sites.

The main variables that are captured by these surveys refer to (for each household surveyed):

eThe socioeconomic characteristics of the head the household (logger) (age, gender,
education, ethnic groups, main and secondary activity...);

eThe household income sources (coming either from TFPs and/or NTFPs) and/or from farm
income ex-ante and ex-post of 1998, date of the forest policy implementation;

eThe changes in households’ expenditures structure (investments, education, health, livestock
practices, agricultural practices, savings, etc...) ex-ante and ex-post of 1998, are induced by
forest policy through the adoption of a new producers’ fuelwood price structure in 1998 that
is considered as a shock set up by policy makers to improve the forest households living
conditions and lead to a greater forests’ sustainability.

Through these surveys, which collected forest fringe households’ data in the concerned PFM
areas for 1997 and 2004, we will be able to examine respectively the induced changes of
above mentioned variables by scrutinizing particularly the use of the loggers' incomes, i.e.,
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their expenditures (agricultural investments, animal husbandry, areas cultivated, crafts’
activities) and on others expenditures such as health, child rearing, pecuniary projects, etc.)
that reflect their coping strategies with poverty. Estimating and comparing ex-ante and
ex-post (for 1997 and2004) loggers’ poverty indicators, allows capturing induced changes in
poverty level in PFM sites.

5. Results: the Resilience’s Profile of Forest Fringe Households in PFM in Burkina

In this part which presents the empirical results of this paper, we deal first with changes
induced by the forest policy in the households’ income and expenditures structures ex-ante
(1997) and ex-post (2004), 1998 being the date of implementation of this policy (4.1.);
secondly, we make an empirical investigation on households’ resilience face to poverty (4.2.).

5.1 Changes in Households’ Income and Expenditures Structures: a Descriptive Analysis of
Their Resilience

This section focuses respectively on a descriptive analyse of the induced changes in
households’ income structure (4.1.1.) and the induced changes of households’ expenditures
structure (4.1.2.).

5.1.1 Induced Changes in Households’ Income Structure

We more particularly exploit the data on the household income sources, mainly induced
changes in households’ income from 1997 to 2004. Table 4 gives induced changes by forest
policy (1998) in the total income decomposition by type of activity and for the different PFM
sites.

Table 4. Household’s incomes’ structure Changes in PFM sites in Burkina (FCFA! )

1997 2004

PFM sites Forest income Farm Total Forest income Farm Total

TFPs NTFPs income income | TFPs NTFPs income income
Cassou 744,049 | 284,716 | 473,649 | 1,502,415| 1,159,000| 443,500 737,800| 2,340,300
Silly-Pouni-Zawara | 7,483,506 | 263,691|1,248,000| 8,995,198 | 11,657,000 410,750 | 1,944,000 | 14,011,750
\S/\(/)eitths_issili 6,586,667 | 730,889 |3,392840|10,710,395| 10,260,000 | 1,138,500 | 5,285,000 | 16,683,500
Sapoui Bieha 4,598,405 | 465,560 -| 5,063,965 7,162,900 725,200 -| 7,888,100
Nazinon 323,556 30,815 59,704 414,074 504,000 48,000 93,000 645,000
Nakambé 3,072,494 - 28,889 | 3,101,383| 4,786,000 - 45,000 | 4,831,000
Bougnounou 2,195,556 82,173 89,877 | 2,367,605| 3,420,000 128,000 140,000| 3,688,000
Average per 83710 6172| 11,023| 100,905| 130,395 9,614| 26395| 166,404
household
Average (%) 83 6 1 100 78 6 16 100
Total 25,004,232 | 1,857,844 | 5,292,958 | 32,155,035 | 38,948,900 | 2,893,950 | 8,244,800 | 50,087,650

Source: Descriptive Analysis of survey data (CIFOR/May-June 2005)

The forest fringe households’ aggregate income is decomposed in three sources regarding
their main activities namely forest income (non-timber forest products (NTFPs) and timber
forest products (TFPs)) and non-forest income (farm). Forest source of income comes from

I FCFA = Monetary Unit of African Financial Community 1 Euro = 655.957 FCFA
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the sale of timber products (firewood and charcoal) and from the sale of NTFPs like wild
fruits (pulp Shea, almond Shea, grape, honey, etc.). Non-forest earnings concern farm income
- arise from the sale of agricultural products, from farm crops, from non-forest wage labour
(mainly coming from agricultural farm labour) or from other revenues (self-employed
business activities). The average per household total income goes from 100,905 FCFA in
1997 to 166,404 FCFA in 2004, all activities together, while total income in all PFM sites
goes from 32,155,035 FCFA to 50,087,650 FCFA for the same period.

Figure 2 illustrates that average income per household mainly comes from timber forest
activity (that represented 84% in 1997 and 78% in 2004 of total average income/household),
most of which being wood harvesting and, to a lesser extent, when prevailing, charcoal
burning; then farming, while the collection of NTFPs (remain the same for 1997 and 2004 of
6% of total average income/household) does only marginally contributes to the aggregate
income of forest fringe households. From 1997 to 2004, the average farm income per
household increases from 11% to 16%.
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Figure 2. Changes in forest fringe housholds' income structure in PFM areas

What is remarkable is the consecutive decline in the share of the average TFPs income per
household and the consecutive increase in the share of the average farm income per
household. As a result, we assume that these changes in averages TFPs income and farm
income per household is the result of households’ coping strategies that used their additional
income from the 1998 forest policy to invest in agricultural and livestock activities; which
allowed an increase in their agricultural and livestock incomes in 2004 compared to those of
1997. Besides this average decomposition, we can observe a wide spatial dispersion in the
average income of households across the PFM sites: the overall standard deviation of average
total gives a coefficient of variation close to 179.30% among the PFM sites.

As suggested (Ouedraogo, 2009), this disparity can probably be explained in the first place by
the differences that we can observe between the PFM sites with respect to their agro-climatic
conditions as the latter entail different economic opportunities for the timber and non-timber
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forest activities as well as farming.

To summarise, the empirical evidence obtained for the PFM sites reveals that forest fringe
households which participate in PFM in Burkina are dependent on timber forest activity. This
situation is very common in other developing countries. According to Reddy and Chakravarty
(1999, page 1142): “The households' dependence on forests in the North region in India is for
fuelwood, fodder and auxiliary NTFPs, with the major proportion of dependence contributed
by fuelwood and fodder.” Otherwise, the increase in loggers’ remuneration in 1998 allows a
better opportunity to these households to cope with poverty by investing in framing and
livestock activities and creating other economical projects. Consequently, forest activities
have to be managed with sustainable rules for reinforcing the households’ resilience against
poverty.

5.1.2 Induced Changes in Households’ Expenditures Structure: A Mutation in Agricultural
and Livestock Practices

Our analysis of forest households’ resilience induced by forest policy will focus on changes
in their agricultural and livestock practices as a result of increased income (see table 5).

Table 5 emphasises the changes in use of households’ income induced by the forest price
policy implemented in 1998. The average change in households’ total expenditure from 1997
to 2004 is 59% while the implemented economical projects’ investments (activities related to
trade, craft activities and NTFPs' transformation) increased of 119% between 1997 and 2004.
The budget shares of agricultural and livestock activities account respectively for 15% and 18%
in total expenditure in 2004; these activities are important because they are very productive
activities more often conducted in rural areas which could reflect the adaptation of forest
households to poverty.

Table 5. Households’ expenditures’ structure changes in PFM sites

Types of expenditures Expenditures (FCFA) Budget shares (%)
1997 2004

Food 7,366,504 11,474,747 22.91
Health 2,892,181 4,505,128 8.99
Education 1,823,997 2,841,226 5.67
Other social expenditures 8,183,612 12,747,549 25.45
Equipment 4,827,045 7,519,051 15.01
Livestock breeding 5,693,807 8,869,199 17.71
Economical Projects 973,381 2,130,750 4.25
Savings 394,508 614,522 1.23
Total 32,155,035 50,087,650 100.00

Source: Descriptive Analysis of survey data (CIFOR/May-June 2005).

Figure 3 focuses on induced changes in agricultural cultivated areas in PFM sites. The
increase in the loggers’ compensation induced by the forestry policy has led among them to
invest in agricultural and livestock activities including agricultural equipment (plows, carts,
donkeys and oxen for animal traction and hoes, etc.) and increases agricultural jobs and
livestock heads. This adaptation of forest households will result in an increase in the
agricultural areas cultivated by them.
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Several speculations are practiced by loggers including the cultivation of corn, sorghum,
millet, peanuts, yam, bean, cotton and rice. the total cultivated area increased by 61%
between 1997 and 2004. The most important crops cultivated by these households are cereals
with respective increases in their sown acreage of 146% for maize, 61% for sorghum, 28%
for millet, 41% for groundnuts, 43% for yams and 57% for cotton.
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Figure 3. Changes in households' agricultural cultivated areas (ha) in PFM sites

This induced increase in the agricultural areas sown by forest households is accompanied by
an increase in their investments in agricultural mechanization (see Table 6).

Table 6. Households’ investments in agricultural equipment

Type of equipments 1997 2004 Variation of
Number | Expenditures | Number |Expenditures | equipments’ number (%0)
Plow 250 5,238,500 548 3,687,850 119.20
Carts 22 1,041,018 52 3,265,000 136.36
Oxen 35 1,880,550 90 6,770,000 157.14
Donkeys 43 985,044 76 3,253,000 76.74
Daba/Hoes 439 1,729,660 382 1,150,625 -12.98
Total 789 10,874,772 | 1,148 18,126,475 45.50

Source: Descriptive Analysis of survey data (CIFOR/May-June 2005)

The change in the average total volume of agricultural equipment between 1997 and 2004
was 45%. It should be noted that the number of plows and carts increased by 119% and 136%
respectively for the same period, while the number of donkeys and bulls has increased by 77%
and 157% respectively between these two dates. It should be noted that these animals are
used for breeding but also for traction in the agricultural practices of forest households. Quite
remarkably, the significant decrease in the number of dabas and hoes of these households
from 439 to 382, a drop of 13%, suggests a good trend towards agricultural mechanization.

This change in households’ farming practices is supported by an increase in agricultural jobs
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between 1997 and 2004. In fact, the agricultural jobs (labor) used in their farming areas, gets
up from 2,875 to 5,403 jobs in 1997 and 2004, be increasing of 88% (see figure 4).
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Figure 4. Changes in agricultural labor employed

It’s important to notice that the extension of agricultural areas and investments provide
agricultural wastes while these wastes contribute for livestock’s feeding (see table 7).

Table 7. Changes in livestock breeding in PFM

Types of expenditures Expenditures (FCFA) Budget shares/Total Budget (%0)
1997 2004

Oxen 2,877,574 4,482,375 8.95

Sheep 1,579,095 2,459,744 4.91

Goats 607,563 946,397 1.89

Poultry 629,574 980,683 1.96

Total 5,693,807 8,869,199 17.71

Source: Descriptive Analysis of survey data (CIFOR/May-June 2005).

In fact, it is above all the induced increase in the loggers' income and the need to cover up the
risks of various consumptions which push the households to invest in the livestock which is a
significant productive activity, making increase their total expenditure of livestock from
5,693,807 FCFA in 1997 to 8,869,199 FCFA in 2004, an increase of 56% over the period
studied. The relative importance of these investments in households’ total budget in 2004 are
respectively accounted for 9% for oxen, 5% for sheep, 2% for goats and 2% for poultry.

In addition, households constitute savings, thus the observation of the ex-ante and ex-post
change of this savings is an important modality that could result from the increase of their
income and their coping strategies face to poverty. Generally, poor households save in
tontines for precautionary reasons (to deal with possible problems of daily life), but also for
reasons of transaction (purchase of a means of transport, establish a fund of trade, open his
shop and/or realize a social investment project (weddings, baptisms or funerals), etc.)
(Ouedraogo, 2008). They save in the decentralized financial system to access to credit,
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particularly in credit unions. These households’ savings volume has increased from 394,508
FCFA in 1997 to 614,522 FCFA in 2004 (see Table 5 above). Furthermore, investment in
economical projects such as trade, crafts activities and processing of non-timber forest
products has widely increased from 973,381 FCFA in 1997 to 2,130,750 FCFA in 2004, an
increase of 119% (see table 5). Keynes' (1936) work recognized that the level of income has a
positive influence on savings.

5.2 Empirical Investigation of Households’ Resilience Face to Poverty in PFM Sites

In table 8, the three poverty indices for each of the seven forest areas studied are computed
(by PFM sites) using respectively the poverty line values of 72,690 FCFA per person per year
in 1997 (INSD, 2000) and 82 672 FCFA per person per year in 2004 (INSD, 2003).

The average poverty rate over all the PFM sites falls down from 55% in 1997 to 37.33% in
2004, while the average poverty gap? in these PFM decreases from 28% in 1997 to 18% in
2004. Otherwise, this rate is lower than the national rural poverty rate of Burkina Faso which
reaches 52.3% (INSD, 2003).

Table 8. FGT Poverty indices in PFM sites

. PO* P1* p2*

PFM Sites 1997 2004 1997 | 2004 | 1997 2004
Cassou 84 60 48 33 33 20
Silly-Pouni-zazwara 47 25 18 8 9 3
Sud Ouest sissili 13 6 4 2 2 1
Sapoui Bieha 46 15 15 6 7 4
Nazinon 100 100 85 77 75 65
Nakambé 50 25 18 7 8 2
Bougnounou 79 68 37 18 20 7
All PFM Sites 55 37 28 17.63 18 12
National rural (INSD; 2000) 51 - 16 - 6.8 -
National rural (INSD; 2003) - 52.3 - 17.90 6.8

Source: Data analysis on loggers’ surveys in Burkina Faso (CIFOR/May-June 2005)

(PO*) Poverty rate (%); (P1*) Poverty gap (%); (P2*) Poverty severity (%)

Overall, these poverty indices show that fringe forest households’ poverty level in PFM sites
decreases from 1997 to 2004 as the forest policy of 1998 increases their logging income
(TFPs). This result confirms the hypothesis that forest income source contributes to poverty
reduction in PFM sites in Burkina Faso, even if the higher poverty severity assumes greater
income inequalities among these households. In subtitle 5.1., we allowed the main
explanations of these households’ resilience face to poverty by demonstrating how the use of
induced revenues by the 1998 forest policy permitted forest households to expand their

% Ravallion (1996) gives a very concrete interpretation of the poverty gap, considering it as the minimum cost for
eliminating poverty using targeted transfers whose total amount does just equal the sum of all poverty gaps. The severity of
poverty is 11.57% across all PFM sites. This indicator is very high compared to the rural national severity of poverty whose
level is 6.8% (INSD, 2003).
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agricultural and livestock activities, to make savings so that to obtain loans from
microfinance institutions and to create income-generating activities, particularly through
trade, craft activities such as the processing of non-timber forest products, etc. These
investments and various expenditures made by the households between 1997 and 2004
constitute in the Béné(2013) approach of resilience’s measurement, the costs of adjustment
and adaptation developed by households against poverty. This has led to an increase in the
average per household non-forest (farm) income from 11% in 1997 to 16% in 2004. It is also
remarkable to note that households have significantly increased their food, health care and
education expenditures, with respective budget shares of 23%, 9% and 6% in 2004 (see Table
5).

6. Concluding Remarks

The PFM program has been implemented in Burkina since 1986 and the issues of forests’
sustainability and their contribution to poverty and incomes inequality reduction in PFM
sites are recognised as public interest for Burkina Faso. However, there was a need to
constantly review the remuneration of loggers, to take into account inflation and persistent
poverty in rural areas and more particularly to encourage more loggers among forest fringe
households to better appropriate the objectives and purpose of participatory forest
management. That’s why, since the 1990s, the State has implemented a new price structure
for the fuelwood producer and has instituted appropriate economic instruments for
environmental policies. Two major components of this 1998 forest policy are the respective
increases in loggers’ remuneration and Forest Management Fund (FMF). How this policy
enables and supports forests’ sustainability and forest fringe households’ resilience to cope
with poverty in PFM sites in Burkina Faso? As concluded by Ouedraogo and Ferrari (2015),
the concession for the management of forest areas to village forest management groups and
the continuing establishment of new forest management sites justify the relevance and the
sustainable management practices that have been adopted. Furthermore, as focused by some
authors (Adams, 1994; Reddy and Chakarvarty, 1999; Schlager et al., 1992), changes in
property rights emphasizing participatory resource management involving local communities
and public agencies, and generating an awareness among the local communities of the
ecological and economic impacts of forest degradation, may serve as a starting point to try to
reconcile the long-term requirements of forest conservation with the immediate problem of
poverty... and a possible way to avoid or, at least, to contribute to the decrease of some
ecological inequalities.

We adapt and apply the Béné’s (2013) approach of ex-ante and ex-post descriptive analysis of
households’ income and expenditures to emphasize forests fringe households’ resilience
against poverty in the PFM sites, mainly by capturing the induced changes by the 1998 forest
policy, through expenditures and investments developed by households to cope with poverty.

The main outcomes are as follows. First, the per household’s average forest income increases
from 1997 to 2004 while its share in total households’ average income decreases. Forest
sources of income remain the most dominant for these households, which are heavily
dependent on forests. For authors like Arnold & Townson (1998), Kaimowitz (2003) and
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Coulibaly-Lingani & al. (2009), over two-thirds of Africa's 600 million people obtain a major
proportion of their subsistence and some cash income from a large and diverse set of forest
products and forest-related activities.

Second, the analysis in changes of FGT poverty indicators in the 7 PFM sites from 1997 to
2004, provide relevant insight on the incidence, the gap and the severity of poverty in these
forest areas. The ex-ante and ex-post comparison of both poverty rate and poverty gap
observed in all PFM sites, outcomes in a drop in these poverty indicators from 1997 to 2004.
Similarly, both poverty rate and poverty gap observed in all PFM sites are lower than those
observed in all national rural areas in 2004. That can be interpreted as the fact that logging
actually contributes to reduce poverty in PFM sites in Burkina Faso. This decline in the level
of poverty in the PFMs is mainly explained by the adaptation behaviour of forest households,
who were able to seize the induced increase in their remuneration by the 1998 forest policy,
to change and extend their agricultural and breeding practices (purchase of agricultural
equipment, purchase of livestock, poultry) and to invest in other economic projects such as
artisanal activities, trade and processing of NTFPs. This allowed a relative increase in the
average agricultural income per household whose share in the total average income per
household increased from 11% in 1997 to 16% in 2004. All of this reflects the ability of these
households to cope with increased poverty in rural areas in Burkina Faso. In addition, the
households’ average total income in the PFM sites increased from 1997 to 2004 by about
65%. This higher rise in the households’ average total income in the PFM sites is mainly due
to the investments made by these forest households in diversifying their income-generating
and productive activities as mentioned above, thus increasing their average agricultural
income per household. Otherwise, even if the poverty severity decreases from 1997 to 2004
in PFM sites, its level compared to those observed in national rural areas remains higher
suggesting higher income’s inequality mong them in PFM sites.

In addition, it is very important to mention the considerable increases induced by the 1998
forest policy, of households’ savings and investments (economic projects) from 1997 to 2004.
This increase in savings and investments is a great modality and an important expression of
the resilience of these households against poverty.

Since the PFM program contributes to poverty alleviation among forests households and
strengthen forests’ sustainability in PFM sites, the main environmental policy implications
should be to update the levels of the instruments of the environmental policy, twenty years
after the 1998 forest policy that increased some components of the fuelwood producer price
structure.

A potentially interesting extension of the research undergone in that paper would be to
investigate on household resilience by analysing their trajectories and by calculating
resilience thresholds on the stakes variables. Several authors have used such an approach as
Cantoni and Lallau (2010) on Turkana pastoralists confronted with climatic and political
uncertainties, or Bidou and Droy (2009) on the temporal construction of vulnerabilities in
Madagascar.
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