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Abstract In Burkina Faso, efficient management of political, social and economic regression caused by the
intensification of disaster risks, climate change and security risks practically require a significant effort in taking into
account these risks in the political, economic and social governance. This paper addresses an approach,
methodologies and decision-making tools for the development of a policy reference framework for the efficient
management of the economic, social and political threats relating to disaster risks, climate change and security risks
for Burkina Faso. The scientific framework for the content of the paper is the Badolo class of tools for resilience and
sustainability, consisting of the analogue vector, the Climprospect methodological framework, the resilience triangle,
the resilience trajectory segments and the Badolo model for resilience patterns. The implementation of the Badolo
class of tools generates categories of information for resilience objectives which are based on contextual capacities
for action and resilience needs and priorities. These include a number of direct and indirect impacts, sets of
vulnerability factors, resilience solutions and vulnerability indicators. These sets are characterized by their multi-
dimensional and multi-hazard approaches, by the inclusion of indirect impacts, gender issues and contextual
specificities. Basically, an integration of the decision-support tools we addressed will make available for Burkina
Faso resilience schemes governed by criteria of relevance, efficiency and performance. Such schemes make it
possible to break down complex resilience trajectories into segments of less complex resilience trajectories,

requiring less effort and investment.
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1. Introduction

Contemporary climate change is one of the many obstacles
to the socio-economic development of sub-Saharan
populations [1]. The increase in the frequency and intensity
of several types of extreme weather events is causing
irreversible impacts pushing natural and human systems
beyond their adaptation limits [2]. Previous studies show that
societies that are most vulnerable to climate change are
deprived of the resources to prepare and adapt [3].

In Burkina Faso, the intensification of disaster risks,
climate change and security risks threaten the economic,
social, environmental, infrastructural, institutional and
political spheres [4,5]. Burkina Faso, like many Sahelian
countries, is facing the effects of climate change, exposing
it to the risk of food insecurity [6].

To protect Burkina Faso's development achievements
and prospects, these threats should be considered in
political, economic and social governance schemes, on the

basis of robust, scientifically-based decision-making tools
[5]. In so doing, these plans must be based on good
governance that takes account of local realities and the
close involvement of stakeholders. The process of
decentralization throughout the world, although it takes a
variety of forms, remains closely linked to national
political and administrative contexts. Above all, it is about
recognising the role of local stakeholders in development
processes [7]. In this paper, we suggest an approach,
methodologies and decision-support tools for developing
political, economic and social governance schemes for
efficient management of the economic, social and political
threats caused by disaster risks, climate change and
security risks for Burkina Faso [8-12]. The scientific
framework in the paper is the Badolo class of tools for
resilience and sustainability, consisting of the analogue
vector, the Climprospect methodological framework, the
resilience triangle, the resilience trajectory segments and
the Badolo model for resilience schemes.

The analogous vector is wused to formulate
multidimensional resilience processes; the Climprospect
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methodological framework includes an algorithm for
mapping the direct and indirect impacts of climate risks, an
algorithm for mapping vulnerability factors to climate risks
and an algorithm for mapping resilience solutions [13].

The resilience triangle is a tool for information, dialogue
and participatory consultation on resilience; the resilience
trajectory segments are specific resilience paths governed
by specific resilience objectives; the Badolo resilience
model is a tool for establishing and implementing
contextual resilience schemes.

The implementation of the Badolo class of tools
generates bodies of information for contextual resilience
processes based on local capacities for action and
resilience needs and priorities. These include families of
direct and indirect impacts, families of vulnerability
factors and families of resilience solutions. These families
of information can be used to formulate resilience plans
which take account of contextual specificities, limitations,
strengths and weaknesses.

Overall, the Badolo class of tools underpins management
by resilience and sustainability objectives. It is characterised
by a multi-dimensional, multi-hazard approach that
incorporates indirect or contextual impacts. It makes it
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possible to formulate resilience dynamics that meet the
requirements of relevance, efficiency and performance.

2. Materials and Methods

The methodological framework of this article is the
Badolo class of tools, which comprises five specific tools:
the system vector, the Climprospect methodological tool,
the resilience triangle, the resilience trajectory segments
and the Badolo model of resilience and sustainability.

2.1. Geographical Context of the Study Area

The study was carried out in Burkina Faso in the sub-
Saharan region of West Africa. It is located between 9°
and 15° north latitude and 3° and 6° west longitude.
Burkina Faso has a predominantly Sudano-Sahelian
tropical climate, with a long dry season alternating with a
short rainy season. Burkina Faso is subdivided into two
phytogeographical domains based on the climate-flora-
vegetation trilogy (Figure 1).
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Figure 1. Phytogeographical regions in Burkina Faso
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Figure 2. Location of the Region center-west in the Burkina Faso
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The study was carried out more precisely in the Center-
West region. The Center-West region is one of the thirteen
regions of Burkina Faso. It is located between 11° and
12°50 north latitude and between 1°30 and 3° west
longitude. Its capital, the town of Koudougou is located
100 km from Ouagadougou, capital of Burkina Faso. The
region covers an area of 21,891 kmz2, which represents 8%
of the national territory.

Bordering with a neighboring country and 6 regions of
the country (Figure 2), it is delimited as follows :

 to the south by the Republic of Ghana;

 to the north by the Northern region;

» to the East by the Centre-South and Center regions;

» to the west by the Boucle du Mouhoun and South-

West regions;

» to the northeast by the Central Plateau region.

The Center-West region brings together the provinces
of Boulkiemdé, Sanguié, Sissili and Ziro with respectively
the towns of Koudougou, Réo, Léo and Sapouy as capitals.
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It has four (04) urban communes, thirty-four (34) rural
communes and 595 administrative villages.

Rainfall in Burkina Faso, as in most Sudano-Sahelian
countries, is linked to the monsoon season. Rainfall is
unevenly distributed. Generally speaking, rainfall
decreases from south to north (Figure 3).

The population of Burkina Faso was estimated at
20,487,979 in 2021 [14] with an average density of 65
inhabitants/km?.

2.2. Analogue Vector

In the implementation of the Badolo class of tools, a
vector e = e ( e1,..., en) of dimension n is associated with
the system S considered for the resilience pathways. Its
components are specified components or dimensions of S.
In practice, the vector e allows a multidimensional
approach to resilience or sustainability issues.
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Figure 3. Migration of 600 and 900 mm isohyets in Burkina Faso
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2.3. Climprospect Methodological Tool

Figure 4 illustrates the Climprospect methodological
framework and its three algorithms, the direct and
indirect impacts algorithm, the vulnerability algorithm
and the resilience solutions algorithm [9] [15,16,17]
[12]. ClimProspect is used to establish families of
impacts, families of vulnerability factors and families
of resilience solutions.

2.4. Resilience Triangle

Figure 5 illustrates the structure of a resilience triangle.

It is a tool for information, dialogue, consultation and
decision-making. For a given development sector in a
specified context, the resilience triangle comprises the
corpus of direct and indirect impacts of climate risks, the
corpus of vulnerability factors to climate risks and the
corpus of resilience solutions. The resilience triangle
provides information for short-term, medium-term and
long-term resilience processes.

Vulnerability factors corpus

Diect and indirect impacs’ corpus ‘ ‘ Resilience solutions” corpus

Figure 5. Resilience triangle's information corpus
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2.5. Resilience Trajectory Segments

In practice, it may be more appropriate to achieve
resilience configurations to a given risk by resilience
trajectory segments. Each resilience trajectory segment
achieves a partial resilience configuration by mitigating
impacts under a given subset of impacts. The efforts
required for a resilience trajectory segment are focused on
the sub-set of impacts considered. This approach includes
investments in resilience and sustainability.

2.6. Badolo Model for Resilience and
Sustainability

Figure 6 illustrates the structure of the components of
the Badolo model for resilience and sustainability. The
Badolo model is a tool for developing, implementing,
monitoring and evaluating specific resilience schemes. To
do this, it integrates the categories of information
generated by climprospect.

3. Results

In the developments, we propose an analogous vector e
of dimension five (05) which refers to Burkina Faso. It
subdivides into five sectors:

«+ el = economic sector

«+ e2 = basic social services sectors

« e3 = natural resource sector

+» e4 = socio-economic infrastructure sector

« eb = institutional organisation sector

An envelope t of disaster risks, current and future
climate risks and security risks is associated with the
analogous vector (e). In practice, the i envelope, which
forms the basis of the multi-risk nature of the decision
support tools that are going to be proposed, is developed
in a participatory manner.
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- Sequences Hzl, Hz2, Hz3. Hz4 and Hz5 for integrating climate risks into local development plans;

- Categories of impacts fd1, fd2, fd3, fd4 and fd5 for integrating climate risks into local development plans ;

- Categories of vulnerability factors vdfl, vdf2, vdf3, vdf4 and vdf5 for integrating climate risks into municipal development plans ;
- Resilience solution categories zdfl, zdf2. zdf3. zdf4 and zdf> for integrating climate risks into municipal development plans

- Estimates of the costs C1, C2, C3, C4 and C5 of integratmg climate risks mto local development plans ;

- Institutional arrangements, mechanisms and mechanisms for integrating climate risks into municipal development plans;

- Communication plan for integrating climate risks into local development plans.

Figure 6. Badolo diagram for risk integration



American Journal of Environmental Protection 45

3.1. Impact Chains

The impact of one 1 envelope of risks on a given system
generates successive repercussions, which may be
economic, social, environmental, institutional or political
[12,13]. An impact chain comprises the impact and its
various consequences [9]. For Burkina Faso, five impact
chains of length (p) are established for the i envelope :

@ cel =eld0, eldl, ..., eldp
ce2 = e2d0, e2dl, ..., e2dp
ce3 =e3d0, e3dl, ..., e3dp
ced = e4d0, e4dl, ..., e4dp
ce5 =e5d0, e5d1, ..., e5dp

In an impact chain : a) do is the direct impact and b) dj
(j=1, ..., p) is the indirect impact of order (j). It is the result
of impact d(j-1).

Indirect impacts
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°

indicate Burkina Faso's contextual

vulnerability to disaster risks, climate change and security risks.

3.2. Impact Categories

For decision-making purposes, impact chains are used
to draw up impact categories. An impact category refers to
all five sectors in Burkina Faso and is made up of impacts
of the same order. The different impact categories for
impact chains of length p =5 are :

+ fdo, = {e1d0, e2do, e3do, e4d0, e5do}
fdl = {eld1, e2d1, e3d1, e4d1, e5d1}
fd2 = {e1d2, e2d2, e3d2, e4d2, e5d2}
w fd3 = {eld3, e2d3, e3d3, e4d3, e5d3}

< fd4 = {eld4, e2d4, e3d4, e4d4, e5d4}

«» fd5 = {eld5, e2d5, e3d5, e4d5, e5d5}

In a multidimensional approach to resilience, impact
mitigation actions include manay impacts known as of
impact categories.
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3.3. Vulnerability Categories

In practice, a risk impact is mitigated by reducing a
specific subset of vulnerability factors. In the proposed
approach, each category of impacts fdj (j = 0, ..., 5) is
associated with a category of vulnerability factors vfdj (j =
0, ..., 5) which indicate the vulnerability to be reduced in
order to mitigate the impacts under the impact category .

Formally, the categories of vulnerability factors for
Burkina Faso consist as follows :

<  vfdo = {veld0, ve2do, ve3do, ve4d0, ve5do}
vfdl = {veldl, ve2d1, ve3dl, ve4dl, ve5d1}
vfd2 = {veld2, ve2d2, ve3d2, ve4d2, e5d2}

vfd3 = {veld3, ve2d3, ve3d3, ve4d3, ve5d3}
< vfd4 = {veld4, ve2d4, v e3d4, v e4d4, ve5d4}

< vfd5 = {veld5, ve2d5, ve3d5, ve4d5, ve5d5}

The elements of a category of vulnerability factors may
be biophysical, economic, social, environmental, scientific,
technological, institutional or political. If necessary, we
could also consider structural vulnerability, vulnerability
relating to early warning, vulnerability relating to response
and recovery.
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3.4. Resilience Solution Category

Resilient solutions are solutions for reducing
vulnerability. They are essentially contextual and relative.
For each category vfdj (j = 1, ..., 5) of vulnerability factors,
a category of resilience solutions zfdj (j = 0, ..., 5) is
developed. Formally, the categories of resilience solutions
for Burkina Faso include the following elements :

s zfd0 = {ze1d0, ze2do, ze3do, ze4d0, ze5do}

s zfdl={zeldl, ze2d1, ze3d1, ze4d1l, ze5d1}

& zfd2 = {zeld2, ze2d2, ze3d2, ze4d2, ze5d2}

&  zfd3 = {ze1d3, ze2d3, ze3d3, ze4d3, ze5d3}

& zfd4 = {zeld4, ze2d4, ze3d4, ze4d4, ze5d4}

< zfd5 = {zeld5, ze2d5, ze3d5, ze4d5, ze5d5}

Resilience solutions can be biophysical, economic, social,
environmental, scientific, technological, institutional or
political. They can also be structural solutions, early warning
solutions, response solutions or recovery solutions.

3.5. Resilience Triangle

Figure 7 shows a resilience triangle for Burkina Faso
with the r envelope of disaster risks, climate risks and
security risks. It is a synthesis, for information, of families
of impacts, families of vulnerabilities and families of
resilience solutions.

It sets out the challenges posed by disaster risks,
climate change and security risks, as well as the guidelines
for meeting these challenges and the solutions to be
implemented.

vid0 U vdl U vfd2 U vid3 U vidd U vid5

fd0 Ufd1 U fd2 U fd3 Ufd4 U1d5

2d0 U zd1 U zd2 U 43 U zfd4 U Ad5

Figure 7. Resilience triangle information categories
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3.6. Partial Configurations and Resilience
Trajectories

For Burkina Faso, resilience horizons that could be
envisaged are:
<> fdo, = {el1d0, e2do, e3do, e4d0, e5do} ~ o
fdl = {eldl, e2dl, e3dl, e4dl, e5dl} ~ @
fd2 = {eld2, e2d2, e3d2, e4d2, e5d2} ~ &
fd3 = {eld3, e2d3, e3d3, e4d3, e5d3}~ o
fd4 = {eld4, e2d4, e3d4, e4d4, e5d4} ~ o
fd5 = {eld5, e2d5, e3d5, e4d5, e5d5} =~ o
The resilience trajectory segments for these resilience
horizons are:
+«» Trajectory segments 1 : Pzl (fd5, vfd5, zfd5) = ez1,
définie par fd5 = o
+» Trajectory segment 2 : Pz2 (fd5, vfdb, zfd5) = ez2,
définie par fd4 = o
« Trajectory segment 3 : PZ3 (fd5, vfd5, zfd5) = ez3,
définie par fd3 = o
«» Trajectory segment 4 :
ezd,defined as fd2 ~ o
% Trajectory segment 5 : PZ5(fd5, vfd5, zfd5) = ez5,
defined as fdl =~ o
% Trajectory segment 6 : PZ6 (fd5, vfd5, zfd5) = ez6,
defined as fd0, =~ o
Resilience trajectory segments are functions whose
independent variables are a category of impacts, vulnerability
factors and resilience solutions. Theoretical analyses show
that performance is enhanced if the first resilience trajectory
segment relates to the last category of impacts.
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3.7. Vulnerability Indicators

For each component el, e2, e3, e4 and e5, a

vulnerability indicator was suggested:

s For el = economic sector, the proportion of
agricultural sector funding allocated to rainfed
agricultural production

¢+ For e2 = basic social service sectors, proportion of

population in the basic education sector without

access to learning continuity mechanisms in disaster
risk situations

«+ For e3 = natural resource sector, the proportion of
the  natural  resources  population  whose
management policies do not explicitly incorporate
disaster risks, climate change and security risks.

s For e4 = socio-economic infrastructure sector,
proportion of pollution from socio-economic
infrastructure whose design and construction do not
explicitly take disaster risks into account.

s For e5 = institutional structure sector, the
proportion of the public instruction population that
has not integrated disaster risk continuity
mechanisms

3.8. Political, Economic and Social
Governance

On the basis of the capacity, needs and priorities for
Burkina Faso's resilience to disaster risks, climate change
and security risks, the suggested categories of information
can be used to draw up a political, economic and social

governance plan for Burkina Faso's resilience and
sustainability. The variables in such a framework consist
as follows:

e Horizons of Resilience categories
Resilience trajectories categories
Monitoring, evaluation and accountability systems
Institutional mechanisms for resilience
Social mobilisation mechanisms for resilience and
sustainability
e Mechanisms for mobilising partnerships
e Mechanisms for mobilising financial resources.

4. Discussion

The categories of impacts address the relevance of
resilience schemes in relation to the needs and priorities of
political, social and economic resilience in Burkina Faso.
The impact chains include the direct impacts of climate
risks and the indirect impacts, which are the successive
consequences of the direct impacts. Specifically, indirect
impacts indicate the economic, social, environmental,
institutional or political changes induced by the impacts
of the risks.

Impact chains can be used to identify the social groups
in Burkina Faso most affected by the direct or indirect
impacts of disaster risks, climate change and security risks,
and to develop integrated economic and social resilience
processes. These processes must be made in a well-
structured framework such as decentralization. Indeed, the
implementation of development processes has been
highlighted by institutions such as the World Bank and
other development agencies, which have associated it with
the notion of "good governance™ [18]. However, the
question of the appropriate scale at which it should be
implemented often remains unanswered [19], as does the
question of the dynamics of the networks that will drive it
[20]. To this end, decentralization has been presented as
being capable of creating a relevant framework for the
implementation of local development, by providing an
appropriate  institutional  framework, networks of
stakeholders and a model of local governance [21,22].

In a given context, the direct and indirect impacts of a
climate risk connect all the dimensions of the systems to
be considered in resilience processes. Impact categories
are therefore a particularly appropriate body of
information for initiating multidimensional resilience
processes to mitigate direct or indirect impacts.

Impact categories can be used to specify resilience
horizons, depending on resilience priorities and capacities
for action in a given context.

The categories of vulnerability factors and those of
resilience solutions form the basis of the efficiency of
resilience schemes based on the Badolo class of tools. In
practice, reducing vulnerability will help mitigate the
direct and indirect impacts of climate risks. The categories
of information collected through  Climprospect
methodological framework are the bodies of vulnerability
factors to be addressed in order to mitigate the impacts
under the categories of impacts. The approach to
developing categories of resilience solutions is the basis
for their effectiveness in reducing vulnerability.



American Journal of Environmental Protection 47

For Burkina Faso, the resilience triangle is a tool for
information, dialogue and consultation to create a
collective and participatory dynamic for resilience and
sustainability. Regular communication makes it possible
to maintain trust, transparency and authenticity of
information in order to create and maintain healthy and
dynamic relationships [23]. The categories of information
that make it up provide information on the direct and
indirect impacts of the 1 envelope of risks, the
vulnerability to the t envelope of risks and the resilience
solutions to be envisaged. Depending on resilience needs
and priorities and capacity for action, iterative resilience
processes can be developed and implemented to move
towards partial resilience configurations.

In the global approach we are proposing through the
Badolo class of tools, a resilience trajectory segment
implements efforts and resources for a specific resilience
objective linked to a given category of impacts. The result
is a continuous relevance of the overall resilience
trajectory. In contexts with limited capacities and
resources for resilience to climate change, the resilience
segment approach is particularly appropriate. It breaks
down, by resilience horizon, the efforts and resources to
be mobilised for resilience.

The need to improve resilience practices and solutions
in the context of increasing disaster risk and climate
change, as suggested in the scientific literature, has been
addressed in this article [24,25,11,12]. The theoretical,
methodological and decision-making elements proposed
here are a new contribution in terms of improving the
relevance, efficiency and performance of interventions for
resilience and sustainability. The scope of the approach
and reference frameworks suggested in this article could
be improved by explicitly taking gender issues into
account, and by favoring the participation and contribution
of the populations affected by resilience processes.

In practice, resilience trajectory segments can be
gradually implemented while integrating climate change
into development policies and programmes [8,12]. The
categories of information proposed can be used in this
way, depending on the capacities and resources of the
socio-economic context under consideration.

5. Conclusion

This paper aimed to suggest an approach, methodologies
and decision-making tools for the development of policy
governance schemes for the efficient management of the
economic, social and political threats posed by disaster risks,
climate change and security risks for Burkina Faso. The
scientific framework of the paper is the class of Badolo tools
for resilience and sustainability.

The main results proposed include categories of direct and
indirect impacts, vulnerability factors, resilience solutions, a
vulnerability indicator framework and a reference framework
for political, economic and social governance schemes for
resilience and sustainability. In Burkina Faso, if the results
proposed in this paper are to be implemented, the interfaces
between the spheres of governance and the centres of
scientific research will have to be consolidated in order to
meet the needs of development actors for confidence,
information and skills in relation to categories of direct and

indirect impacts, vulnerability factors, resilience solutions
and resilience schemes.

In the context of Burkina Faso, efficient and effective
policies for managing the threats caused by disaster risks,
climate change and security risks will require specific
scientific research efforts, new practices for transferring
trust and skills, and new interactions between political
spheres and scientific research centres.

References

[1] Bambara Dasmané, Thiombiano Ardjouma et Hien Victor,
Changements climatiques en zones Nord-soudanienne et Sub-
sahélienne du Burkina Faso : comparaison entre savoirs paysans et
connaissances scientifiques. Revue d’Ecologie (Terre et Vie), 71
(1), pp. 35-58, 2016.

[2] GIEC, 2022, Synthése vulgarisée du résumé aux décideurs du
groupe de travail 1l de I’AR6, The Shifters, 13 p.

[3] Diarmid Campbell-Lendrum and Carlos Corvalan, Climate Change
and Developing-Country Cities : Implications For Environmental
Health and Equity, Journal of Urban Health: Bulletin of the New
York Academy of Medicine, 84 (1), pp. 109-117.

[4] Schipper E.L., Climate Change Adaptation and Development:
Exploring the Linkages, Tyndall Centre. Working Paper 107, 2007.

[5] Badolo M, Familles d’impacts et trajectoires de résilience de la
sécurité alimentaire aux risques de catastrophes et changements
climatiques au Sahel. Cahiers africains des sciences et de
I’environement, Ajse, 1 (1), 2022. www.cres-edu.org, consulté en
septembre 2023.

[6] Ouédraogo A., Résilience des systémes alimentaires des
communautés rurales face aux changements climatiques au nord
du Burkina Faso, Annales de I’Université de Parakou-Série Lettre
Art et Sciences Humaines (LASH), vol. 5 (1), pp. 47-61, 2022.

[7] Sodoré A.A, Ouédraogo B., Karambiri S.M., La Commune Rurale
de Nanoro au Burkina Faso a I’épreuve de la décentralisation, Ann
UP-S/LASH. 3 (2): 1-12, 2020.

[8] Guiadoma L.P. et Yigo A., Modéle d’intervention pour la gestion
des risques liés aux changements climatiques dans le domaine de
la sécurité alimentaire au Burkina Faso. Environnement.
Université Nazi Boni, Bobo-Dioulasso, Burkina Faso, 2011.

[9] Badolo M. Référentiel théorique pour la spécification de
configurations de vulnérabilité ou de résilience aux risques de
catastrophes et aux changements climatiques. Lettre scientifique,
N°3, 2015, wwww.cres edu.org, consulté en septembre 2023.

[10] FAO, 2016. Climate change and food security: risks and responses.
FAO Rome, 2016, http://www.fao.org/3/a i5188e.pdf, accessed
september 2023.

[11] IPCC, Climate change and land : An IPCC special report on
climate change, desertification, land degradation, sustainable land
management, food security, and greenhouse gas fluxes in
terrestrial ecosystems, 2019. https://www.ipcc.ch/srccl/download,
accessed september 2023.

[12] Semdé 1., Prise en compte des considérations d’environnement et
d’adaptation au changement climatique dans la planification de la
gestion de la sécurité alimentaire : cas du Burkina Faso.
Environnement. Université Aube Nouvelle, (Burkina Faso), 2022.

[13] Badolo M., Cadre théorique et méthodologique de la résilience
aux risques de catastrophes et aux changements climatiques. Lettre
scientifique, N°2., 2015, www.cres-edu.org, consulté en septembre
2023.

[14] MEFD (Ministere de [I’économie, des finances et du
développement), 56 RGPH-BF, Synthese des résultats définitifs,
septembre 2022, 136 p.

[15] Gahi N.Z., Dongo K. and Badolo M., Using a New Approach to
Design Innovative Tools for Monitoring and Evaluating Water
Policy of Burkina Faso in Response to Climate Risks. Climate, vol.
3:1057-1078, 2015.

[16] Sanou K., Badolo M., Corpus de référentiels d’aide a la décision
pour la résilience de la production vivriére aux risques climatiques
dans la région Maritime au Togo. Vertigo, 17 (3), 2017,
https://journals.openedition.org/vertigo/18856?lang=pt consulté en
septembre 2023.



48

[17]

(18]

[19]

[20]
[21]

American Journal of Environmental Protection

Tapsoba-Maré G., Badolo M., Bokonon-Ganta B.E., Agricultural
Resilience to Climate Change in Burkina Faso: New
Methodological Tools for Innovative Approaches. Handbook of
Climate Change Management. Springer, Cham, 2021.

Le bris E. et Paulais T., 2007, Introduction thématique,
décentralisations et développements, Afrique contemporaine, 1
(221): 21-44, 2007.

Pike A., Rodrigues-Pose A. et Tomaney J., 2007, “What Kind of
Local and Regional Development and for Whom?”, Regional
Studies, 41 (9): 1253-1269, 2007.

Pecqueur B., Le développement local, 2éme édition, Paris,
éditions Syros, 132 p, 2000.

Sodoré A.A, Coopération décentralisée et développement des
collectivités territoriales en Afrique, Mémoire de Master,

[22]

[23]

[24]
[25]

Département de Géographie/Ecole doctorale dynamique des
espaces et société, Université de Ouagadougou, 103, 2010.
llboudo Y. P., Le développement local face a la politique de
décentralisation, Mémoire de Master, Département de
Géographie/Ecole doctorale dynamique des espaces et société,
Université de Ouagadougou, 88 p, 2010.

Herbaux P. et Bertacchini Y., Mutualisation et intelligence
territoriale,  ISDM, 9  (73), 2003, https://isdm.univ-
tIn.fr/PDF/isdm9/isdm9a73_herbaux.pdf, consulté en septembre
2023.

Gregory P.J, Ingram J.S.1 and Brklacich M, Climate change and
food security Phil. Trans. R. Soc. B3602139-2148, 2005.
Beddington, J.R., Asaduzzaman, M., Clark, M.E. The role for
scientists in tackling food insecurity and climate change. Agric &
Food Secur 1, 10. 2012.

© The Author(s) 2023. This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).



