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EXEcUTIVE SUMMARY

Introduction

Madagascar has been ranked the fifth most vulnerable country to climate change in the world, and the ND-Gain index,
which ranks the climate adaptation performance of 181 countries, has classified Madagascar’s exposure, sensibility, and
ability to adapt to the negative impacts of climate change as one of the least adapted to cope with climate events (rank
169 out of 181 countries). Madagascar belongs to the group of least developed countries (LDCs), more than 80% of the
population lives below the poverty level, with $ 2 per day, and 80% of the population lives in rural zones, most of them
in very remote areas with limited access to basic infrastructure. The poverty rate (at $1.9/day) is estimated to rise in
2023 and it was 74.3% in 2019, corresponding to an increase of 1.38 million people per year. Madagascar has
experienced unprecedented, excessive, and consecutive droughts from 2017 to 2022, affecting crop production, food,
and nutrition security across the country. The southwest and the extreme south are characterised by semi-desert
environments with erratic and low rainfall of less than 800 mm per year. Thus, a decrease in average annual precipitation
of up to -8% is projected by 2050. There is no significant change to be expected in terms of average annual rainfall
accumulation, however, it is predicted that there will be an increase in the amplitude of inter-annual rainfall variability
with greater extreme events. This is particularly true in the project area, which is formed by six regions of Amoron’i
Mania, Haute Matsiatra, Vatovavy, Fitovinany, Atsimo-Atsinanana, and Ihorombe in the southern part of the country.
Thus, the great variability of rainfall in the project area leads to either droughts or situations where the water balance
is very much in surplus due to floods and heavy rains. Projected temperature increases in southern Madagascar are
estimated to be between +1.2 and +2.1°C by 2050. In the next decade, under the RCP4.5 scenario, the number of days
subject to extreme heat events is projected to increase from 9.2 days to 18.5 days, and by 2050, the average number of
days subject to extreme heat events will increase from 32.4 days to 54.7 days, posing extreme high risks to human lives.

High occurrence of climate related disasters, limited climate resilience investments and capacity, and lack of access to
formal safety nets and markets characterise the vulnerability context of rural Malagasy smallholders in the project area.
The main climate-related changes include: (i) the decrease in the amount of precipitation annually, with more marked
and / or more frequent periods of drought; (ii) a delay in the arrival of the rains, which requires adaptation (lag) in the
agricultural calendars; (iii) the increase intensity of extreme climatic phenomena (cyclones, droughts, floods, storms,
and strong winds); and (iv) a very high temporal and spatial variability in rainfall, which is unpredictable. Additionally,
smallholders are frequently exposed to pest and disease outbreaks which cause significant crop and income losses.
Since 2010, the areas most affected by drought events are in the project area, including the Atsimo-Atsinanana,
Vatovavy, and Fitovinany regions. The GHG emissions in Madagascar come predominantly from the land-based sectors:
agriculture, forestry, and land use change (AFOLU) and represent 80.5% of Madagascar’s national emissions. The
emissions are mainly from livestock (enteric fermentation and manure) and agriculture (methane from rice cultivation,
poor soil management, deforestation for agricultural purposes, and fertiliser application).

The proposed project, Increase Resilience to Climate Change of Smallholders Receiving the Services of the Inclusive
Agricultural Value Chains Programme (DEFIS+) has the ambition of reducing the negative impact of climate change by
applying sustainable adaptation and mitigation measures. DEFIS+ may have environmental and social risks resulting
from its activities, particularly the agricultural productivity enhancement and infrastructure development. In order to
ensure that potential adverse impacts are minimised, environmental, social standards will be applied. This
Environmental and Social Management Framework (ESMF) is intended to provide guidance to the management of
environmental and social related risks and potential impacts of DEFIS+ activities. The ESMF identifies specific criteria
for screening of investments and steps for managing the identified risks.

Project description
DEFIS+ will be organised around the following complementary outcomes, which are strategically conceived to
contribute to climate change adaptation with mitigation co-benefits:

Outcome 1: Strengthened climate resilience of agricultural production systems through enhancement and
maintenance of ecosystem services by: (i) improving access to efficient water management systems for sustainable
agriculture, which includes enhancing the resilience of 15,000 ha of irrigated schemes and 8,100 ha of sub-watersheds
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through nature-based flood protection and ecosystem-based approaches to restore 5,500 ha of landscape; (ii) improving
access to regular and appropriate agro-climatic information for weather forecast and disaster risk reduction using
automated agro-meteorological stations for flood and drought monitoring; (iii) improving the climate resilience of food
production systems for 45,000 small family farms through the promotion of climate resilient farming technologies and
practices, water conservation and storage techniques and integrated pest management techniques; and (iv) promoting
resilient fodder production, CSA and agroforestry good practices.

Outcome 2: Increased income generation through improved market accessibility. This outcome revolves around
promoting green roads for water approach, supporting the climate resilience of rural infrastructure for access to
markets and utilising the water harvesting potential of roads. This includes: (i) investing in reinforcing works including
well-designed cross drainage systems on 540 km of rural roads to protect the roads from damage due to climate hazards,
such as heavy rainfall and floods and to harvest water for drought resilience by efficiently managing the runoff water
from catchments upstream of roads with water retention and artificial recharge infrastructure associated with roads;
(ii) training 2,000 trainers, construction workers and technicians on construction and maintenance standards that build
upon a labour-intensive construction approach, which will be more sustainable in the long-term due to the reliance on
local green technology; and (iii) improving climate resilience by introducing water harvesting options for increased
water availability for farming, soil moisture improvement and aquifer recharge.

Outcome 3: Improved food and nutrition security through managing knowledge on food production systems. Local skills
and knowledge will be leveraged for instance, through the development of operations manuals for Farmer Field Schools,
in order to scale up innovations such as stress tolerant seed varieties and CSA practices. Outcome 3 will also promote
non-timber forest products (NTFPs) and neglected and underutilised climate-tolerant food species (NUS), as a strategy
to adapt to climate change, improve agricultural diversification, livelihoods and food security. The technologies that will
be disseminated will not only help respond to the climate change challenge but will also contribute to reducing women’s
workload and time burden during farm and off-farm activities, with a positive impact on their health, education and
those of their children. This outcome is inherently linked to Outcomes 1 and 2 as it benefits from the introduction of
climate-smart practices and from increased income generation, both of which result in enhanced food and nutrition
security and mitigate the negative impact of extreme climate events.

Project implementation arrangements

The Executing Entity is the Republic of Madagascar (RoM) through its Ministry of Economy and Finance (MEF) and
Ministry of Agriculture and Livestock (MINAE). A Programme Coordination Unit (PCU) within MINAE will coordinate and
manage DEFIS+ resources and activities in accordance with the financing agreement, project manuals (operations,
financial management and administration procedures and monitoring and evaluation) and AWP/Bs, under the
supervision of the Regional Steering and Monitoring Committee, the National Steering Committee and IFAD.

The PCU will be responsible for: (i) the management of the project’s human, financial and physical resources; (ii) the
preparation of AWP/Bs and project procurement plans; (iii) the coordination of the implementation of the activities; (iv)
the monitoring and evaluation (M&E) of the project’s activities and results; (v) the coordination and monitoring of the
work/activities of partners and service providers; (vii) reporting and submitting activity and financial reports to the MEF,
the MINAE and IFAD on a regular basis (minimum twice a year in the case of IFAD, so as to fulfil IFAD’s semi-annual
reporting obligation vis-a-vis GCF); (viii) liaising regularly with regional government authorities and decentralised
services and other actors in the DEFIS+ intervention zones; (ix) ensuring the compliance of IFAD’s safeguards during
project implementation activities (i.e. ESMF, Gender Action Plan).

Planning and coordination of activities at the regional level will be provided by two inter-regional coordination units
located in: (i) Fianarantsoa for the Ihorombe, Haute Matsiatra and Amoron'i Mania regions; (i) Manakara for the
Vatovavy, Fitovinany and Atsimo Atsinanana regions.

For the implementation of the activities, the PCU will establish operational partnerships with state institutions and
service contracts with private operators and NGOs awarded through competitive processes. For both private and public
sector operators, the condition for the continuation of their collaboration on the project is the delivery of the annual
results defined in the conventions/contracts/protocols. Identified partners included government institutions such as
the Office National de Nutrition and Offices Régional de Nutrition, and NGOs such as FAFAFI, CTAS, AFAFI, CFAMMA,
FOFIFA,FIFAMANOR and private sector players such as STOI, Société 3S, SSM, OM Kompiva, agrival LFL , Tozzi Green,
MAC SIOU KING Alixia (ENTREPRISE PLUS), Sté 3S Union MAMIBE and La Myriade.



IFAD Social Environment and Climate Assessment Procedures

IFAD has developed safeguard policies to support the sustainable implementation of its activities and interventions in
achieving its mandate to eradicate rural poverty and food insecurity. These include policies and strategies on: Improving
Access to Land and Tenure Security; Disclosure of Documents; Environment and Natural Resources; Gender Equality
and Women’s Empowerment; Preventing and Responding to Sexual Harassment, Sexual Exploitation and Abuse;
Targeting; Climate Change Strategy; Social, Environment and Climate Assessment Procedures (SECAP) and Strategy and
Action Plan on Environment and Climate Change. SECAP provides 14 Guidance Statements, namely: Biodiversity;
Agrochemicals; Energy; Fisheries and Aquaculture; Forest Resources; Rangeland-based Livestock Production; Water;
Dams, their Safety and SECAP; Physical Cultural Resources; Rural Roads; Development of Value Chains, Microenterprises
and Small Enterprises; Rural Finance; Physical and Economic Resettlement; and Community Health.

Stakeholder Consultation

Three public consultation meetings were held in Fianarantsoa, Manakara and Farafangana according to the intervention
zones of the DEFIS+ project. The participants in the meetings included the administrative authorities, the technical
services concerned by the Programme (Ministerial Directorate in charge of the Environment, Agriculture and Livestock,
National Environment Office in Fort Dauphin, etc.), the various partners of the Project (FDA, Tranoben'ny Tantsaha, etc.)
and representatives of the beneficiaries and local communities concerned by the Project. During Project start-up,
extensive consultations will be held at the national, regional and subregional levels.

Potential environmental, social and climate-related impacts

Potential impacts of DEFIS+ component 1 activities

Impacted component of Potential impacts

the environment

Rehabilitation of irrigated schemes

Water Resuspension of solids, and degradation of water quality through increased turbidity.
Risks of water pollution related to solid and liquid waste spills during works
Pollution of water resources in the area through the use of inputs for agriculture.
Accumulation of sediments at dams.

Soil Soil pollution by waste

Erosion in material extraction areas.

Soil pollution from the use of inputs for agriculture.

Soil compaction and increased risk of erosion by clearing vegetation for the
development of the site facility. .

Risk of pollution from cleaning products from canal maintenance.

Human and socio-economic | Risks of social conflicts with local communities

environment Disruption of rural activities

Risk of encroachment on exploited areas; loss of sources of income or livelihood
Risk of conflicts related to water use.

Risk of conflicts between WUAs for infrastructure maintenance activities.
Deterioration and dysfunction of built/rehabilitated infrastructure due to erosion and
silting.

Risks of various accidents, construction sites, traffic

Risks of disease spread

Child Labor Risks

Community health and safety risks

Risks of gender-based violence

Risks of increased ambient noise

Risk of conflicts between WUAs for infrastructure maintenance activities.
Deterioration and dysfunction of the infrastructures built/rehabilitated by the
phenomena of erosion and silting.

Risks of land conflicts

Risks of non-involvement of vulnerable people and women

Air Atmospheric pollution, dust emissions by the circulation of construction machinery
and vehicles , exhaust gases, wastes
Habitats, biodiversity, Loss of vegetation

vegetation, fauna




Impacted component of
the environment

Potential impacts

Disturbance of wildlife through destruction of natural habitats, risk of encroachment
on sensitive areas

Introduction of adapted varieties: Seed multiplication

Water

Risk of depletion of local water resources

Biodiversity

Large-scale distribution of certain varieties of seeds: abandonment of old varieties,
which can lead to a reduction in floristic biodiversity.

Protection of sub-watershed

Biodiversity

Loss of floral resources through earthworks.
Loss of wildlife habitat. Restriction livestock mobility
Risk of proliferation of invasive plants.

Water

Input of solids into downstream water bodies/streams through run-off from the
earthwork areas.
Set up nurseries: risk of depletion of local water resources

Human and socio-economic
environment

Risk of interference with exploited areas; loss of sources of income or livelihood.
Risk of accidents during earthworks.
Restriction of human and livestock mobility

Risks of non-involvement of vulnerable people and women

Growing demand for agricultural land: risk of land disputes between farmers /
pastoralists or between villages / communities

Construction of water tanks

Soil

Exposing the soil by stripping the topsoil.
Facilitation of erosion by rainwater runoff.

Water Risks of conflicts linked to the use of water
Risk of bacteriological contamination of stored water, by runoff water from
residential areas; health risk for users

Biodiversity Loss of floral resources through stripping of the reservoir right-of-way.

Loss of wildlife habitat.

Human and socio-economic
environment

Risk of interference with inhabited and/or exploited areas; loss of sources of income
or subsistence.

Risk of accidents during work

Risks of various accidents, construction sites, traffic

Risks of disease spread

Child Labor Risks

Community health and safety risks

Risks of gender-based violence

Risks of interference with the areas exploited by excavated products

Risks of non-involvement of vulnerable people and women

Creation of Farmer Field Schools

Water

Increased pressure on local water resources; risk of depletion of these water
resources.
Pollution of local water resources if excess inputs are used for cropping techniques.

Human and socio-economic
environment

Risk of interference with inhabited and/or exploited areas; loss of sources of income
or livelihood.
Potential for conflict over water use.

Production of resilient fodder

Soil

Facilitation of erosion by rainwater runoff after fodder harvest.

Human and socio-economic
environment

Risk of interference with inhabited and/or exploited areas; loss of sources of income
or livelihood.

Potential impacts of Component 2 activities




Rehabilitation of rural roads

Biodiversity Loss of plant resources by stripping the right-of-way.

Loss of wildlife habitat.

Loss of significant natural resources if encroachment on conservation areas.
Increased risk of illegal logging and poaching due to the opening of the road.
Water Disruption of water flow if the route crosses a watercourse.

Soils Soil pollution by waste

Erosion in material extraction areas

Soil compaction and increased risk of erosion by clearing vegetation for the
development of the site facility

Silting of downstream water bodies/courses.

Human and socio-economic | Risks of social conflicts

environment Traffic disruptions

Risk of encroachment on inhabited and/or exploited areas; loss of sources of
income or livelihood.

Risk of accident for users and local populations of the rehabilitated road.
Risks of various accidents, construction sites, traffic

Risks of disease spread (HIV/AIDS, COVID 19, other water-related diseases,
malaria)

Child Labor Risks

Community health and safety risks

Risks of gender-based violence

Risk of increased ambient noise

Increase in population due to visitors

Loss of cultural, religious, historical, aesthetic resources

Induced population movements and natural resource exploitation activities,
due to improved access (eg conversion of forest to pasture, or of sustainable
land use to unsustainable, short-cycle cropping; illegal or unsustainable
hunting

Air Atmospheric pollution, dust emissions by the circulation of construction
machinery and vehicles, exhaust gases, garbage

Risk Mitigation measures
Health risk to workers Promote safe work through Standard Operating Procedures, training and awareness
raising

Encourage and enforce the use of PPE

Supporting first-aid box and to provide minimal level of training;

Enlisting the names and numbers of village doctors in nearby community
places/shops;

Encourage regular workplace cleaning

COVID - 19 infection risk Promote COVID-19 guidelines (WHO compliant)

Monitor uptake of guidelines through field visits

Organize awareness raising sessions

Promote early closure of facilities and enterprises in case of suspicion of COVID-19

cases
General poor working Ensure contractors adopt principles of decent work and the associated work
conditions programme

Encourage and enforce the use of PPE

Ensure grievance mechanisms are known and accessible to workers
Promotion of nutrition-sensitive meals during working hours
Supporting first-aid box and to provide minimal level of training;




Quarterly and Annual Reviews

Quarterly and annual reviews will be undertaken by the PMU. Annual workshops will be held where environmental and
social performance of the Project will be reviewed and discussed, and recommendations made for improved Project
performance.

Monitoring and Reporting

Monitoring of DEFIS+ supported activities at PMU will be done primarily by the Environment Specialist. The
Environmental Specialist will produce quarterly and annual environmental and social performance reports, which the
PMU Project Coordinator will review and then submit to the NSC and IFAD.

Environmental and Social Auditing
Where ESIAs have been prepared for given activities/interventions, annual environmental and social auditing as
required by national Office of Environment.

ESMF implementation budget

The estimated budget for the ESMF is approximately 2% of the overall project costs i.e. approximately USD 1 000 000.
These costs are mostly linked to the site-specific infrastructure ESMPs and the capacity building activities. The costs are
mostly incorporated in the activities related to infrastructure development and capacity building of technical teams and
communities.



1. INTRODUCTION

1.1. GENERAL CONTEXT

The Government of Madagascar and the International Fund for Agricultural Development (IFAD) signed an agreement
in December 2017 for the financing of the Programme for the Development of Inclusive Agricultural Sectors (DEFIS).
The Programme is part of the implementation of national policies and programmes, including: (i) the National
Development Plan (NDP), (ii) the Agriculture, Livestock and Fisheries Sector Programme (PSAEP), and (iii) the National
Environment Policy for Sustainable Development (PNEDD). It also responds to the Government's priorities in terms of
adapting agricultural production systems to the effects of climate change and improving the management of the
country's water resources. In addition, DEFIS is intended to be an instrument for the implementation of the Regional
Programme for Food and Nutritional Security (PRESAN) of the Indian Ocean Commission (10C).

In addition, the programme has been adjusted to the new government orientation described in the General State
Programme and specified in the Plan Emergence Madagascar (PEM). The aim is to contribute to the implementation of
the major strategic orientations of the IEM-PGE, which includes the increase of the productivity and added value of
economic agents. The Velirano n°9 "food self-sufficiency" constitutes the framework for the overall insertion of the
DEFIS mission, and this in the vision of the Ministry of Agriculture, Livestock and Fisheries (MAEP), which consists in
ensuring "food self-sufficiency and the emergence of a modern agricultural sector".

The main mission of DEFIS is to transform family farming through the large-scale adoption of efficient and resilient
production systems and their integration into profitable agricultural sectors.

Thus, DEFIS interventions will be concentrated on 8 sectors, namely: rice, maize, cassava, groundnuts, coffee, onions,
small ruminants and honey.

DEFIS will intervene in 8 regions of central, south-eastern, southern and south-western in Madagascar: Amoron'i Mania,
Haute Matsiatra, Ihorombe, Androy, Anosy, Vatovavy-Fitovinany, Atsimo Atsinanana and Atsimo Andrefana

1.2. TARGET REGIONS OF THE DEFIS+ PROJECT

The DEFIS+ project will intervene in six target regions, namely: Atsimo Atsinanana, Vatovavy, Fitovinany, lhorombe,
Haute Matsiatra and Amoron'i Mania (see Figure 1).

These six DEFIS+ intervention regions are also covered by the current DEFIS. The DEFIS+ project will thus support the
DEFIS programme in these five target regions which can be grouped into two zones: (i) the South-East zone (Atsimo
Atsinanana, Vatovavy and Fitovinany) characterised by a humid climate, high exposure to cyclones and irregular and
intense rainfall; and (ii) the South-Central Highlands zone (lhorombe, Matsiatra Ambony and Amoron'i Mania),
characterised by a humid climate and increasing drought and flooding.

Agriculture is the main economic activity in all DEFIS+ target regions. These regions were selected based on their
vulnerability to climate change, their high incidence of rural poverty, but also their high potential for agricultural
development and market access.
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Figure 1 — The six intervention areas of the DEFIS+ project

1.3. CLIMATE CONTEXT AND JUSTIFICATION

Geographical location, relief, maritime influence and wind patterns result in a variety of climatic conditions in
Madagascar. Madagascar has two main seasons: a hot, rainy season (November to April) and a cooler, dry season (May
to October). The eastern part of the coast is the wettest and has a hot and humid climate. It receives a minimum of 1.70
m of rain and a maximum of 3.70 m per year. The highlands have a tropical highland climate, characterised mainly by a
cold winter. The average rainfall varies from 0.9 to 1.5 m per year. The southwest and extreme south are characterised
by semi-desert environments with irregular and low rainfall (<800 mm / year). Average annual temperatures range from
23°Cto 27°Calong the coast and from 16 ° Cto 19 ° Ciin the highlands. Madagascar is also a very exposed and vulnerable
country to cyclones and floods. During the 2007-2012 rainy season, the Vatovavy Fitovinany region appears to be the
region most at risk of flooding.

The change in the rainfall regime due to climate change in the form of floods affects the irrigated schemes and lowlands
of Madagascar. It intensifies the process of soil erosion in the watershed areas, with sediments being washed away and
silted up in the irrigated schemes and lowlands. Floods also damage civil engineering structures such as hydro-
agricultural networks and roads. The combined effects impact on agricultural production leading to food insecurity.

®  (Climate trends:

Over the past few decades, the average temperature in the southern half of Madagascar has risen from 21.5 to 22.4°C.
While average rainfall has decreased and become more erratic, extreme rainfall has become more intense, leading to
an increased risk of flooding. Data provided by the National Meteorological Agency (NMA) show that up to 60 per cent
of the south is regularly facing water shortages. There has been a marked increase (both in frequency and duration) in
extreme water deficits since the turn of the century. In the central and eastern coastal regions of southern Madagascar,
there has been a steady decline in rainfall between 1961 and 2005, accompanied by an increase in the duration of
drought periods.



Sea level is gradually rising, at a rate of 1.57 mm/year between 1993 and 2017, and sea temperature in the western
Indian Ocean increased by 0.60°C between 1950 and 2009. Climate projections: In Madagascar, rainfall variability is
expected to increase in intensity and extreme rainfall and drought will become more frequent. A likely decrease in
average annual rainfall, ranging from -8 to +1%, will be projected by 2050. Projected temperature increases in southern
Madagascar are estimated at between 1.1°C and 2.6°C by 2065. Recent research suggests that the frequency of cyclones
will decrease with climate change, reducing the total amount of rainfall in southeastern Madagascar. However, the
intensity of these cyclones is expected to increase and, with them, the intensity of associated flooding. In addition, El
Nifio cycles can significantly reduce the amount of rainfall that the southern regions of Madagascar receive. This can
occur for an extended period of time, resulting in drought conditions. These events are expected to become more
frequent and can have extremely negative impacts on rainfall. For example, during the 2015/16 El Nifio event, during
the crucial growing months of January to March, there was a 28 per cent reduction in rainfall over the 3-month period.

"  Climate change impacts and vulnerability:

With its unique flora and fauna, Madagascar is identified as a biodiversity hotspot and is ranked as the fifth most
vulnerable country to climate change in the world. ND-Gain measured Madagascar's exposure, sensitivity and capacity
to adapt to the negative impacts of climate change and ranked it 169th out of 181 countries. Agriculture is the backbone
of Madagascar's economy: it accounts for 20% of its GDP and employs 80% of the population. The agricultural sector in
Madagascar is mainly rain-fed, characterised by subsistence farming and based on traditional practices and
technologies, such as slash-and-burn agriculture, which contribute to deforestation and soil erosion, further
exacerbating the vulnerability of the sector. Indeed, rural populations' dependence on low-yielding rainfed staple crops
and their over-reliance on single sectors (most often rice) makes them extremely vulnerable to climate change. In
irrigated systems, rice yields are projected to decline by 10.98% over the next 30 years, while in rainfed systems wheat
will decline by 37.45% and maize by 30.68%, threatening the livelihoods and well-being of the rural population.
Moreover, these projections will be exacerbated by climate shocks not included in the analysis. For example, the
aforementioned 28 percent reduction in rainfall during the main growing months caused by the 2015/16 El Nifio event
resulted in a loss of about 80 percent of the 2016 crop in southern Madagascar. This compounded the negative impacts
of sequential droughts over the previous four-year period, catastrophically reducing the coping mechanisms of
smallholders.

In addition, the variation in rainfall and temperature patterns, as well as the increasing intensity of extreme weather
events, are altering cropping calendars and consequently increasing crop failure. In some regions, planting or harvesting
seasons have been shifted by a few weeks due to climate change. Irrigation, where available, is not efficient and reduced
rainfall further reduces the overall water supply for agriculture.

These extreme events can jeopardise the fragility and reduce the sustainability of infrastructure, such as the irrigation
network, and lead to production losses, and in another case, destroy roads that become unusable. They result in more
frequent regular maintenance and then in high rehabilitation costs.

In addition, extreme weather events lead to losses in rural infrastructure, which in turn affects overall agricultural
productivity. The yield loss generated by extreme weather events is estimated at 1.01 tonnes/ha for irrigated rice
(caused by floods), 1.4 tonnes/ha for cassava, 0.240 tonnes/ha for maize (caused by drought events). Other structural
economic and institutional problems further undermine resilience (e.g. limited access to credit, high interest rates,
barriers to market access, etc.).

In collaboration with DEFIS, DEFIS + will support an integrated and climate-sensitive approach to address these
challenges.



1.4. INSTITUTIONAL FRAMEWORK FOR THE IMPLEMENTATION OF THE DEFIS
PROGRAMME

The institutional set-up of the DEFIS programme is based on the achievements of the AROPA project, but also of the
PROSPERER and AD2M projects, which place a strong emphasis on the integration of family farmers and rural
microenterprises in promising agricultural and rural sectors.

The general organisation of the project implementation is summarised in the table below.

Table 1 — Institutional organisation in the implementation of the DEFIS programme

Function Entity Responsibilities

Trusteeship and steering

Trusteeship Ministry of Agriculture, e Supervision of the work of the PCU

Livestock and Fisheries (MAEP) e Facilitation of coordination and harmonisation of
implementation approaches with those of other MAEP
projects/programmes;,

® Ensuring that National Steering Committee (CNP)
meetings are organised regularly;

e Participation in UCP field monitoring missions or IFAD
supervision missions.

Steering National Steering Committee e Validation of the annual work programmes and budget of

(at national level) | (CNP) DEFIS;

e Evaluation of the Programme activities and results
progress level and their alignment with the strategies of
the rural sector.

Steering Regional Steering and Same functions as the CNP but limited to the regional level.
(at regional level) | Monitoring Committees (CROS)

Coordination and management

Coordination and | Programme Coordination Unit Implementation of DEFIS activities:
management of (PCU) ® Prepare the AWPB, the procurement plans (PP), the
DEFIS monthly financial report, the quarterly financial reports

and the activity reports (half-yearly and annual) of the
whole Programme;

e Contractualise partners or service providers and sign
partnership agreements, and monitor the proper
implementation of these contracts and agreements;

® Ensure the management of the financial, material and
human resources of DEFIS;

e Coordinate the activities of DEFIS with those of other
stakeholders in the Programme's intervention zones
(technical and financial partners, decentralised services,
etc.);

e Ensure the timely transmission of activity, financial and
supervision reports to the MPAE, the MFB and all the
partner ministries of the Programme;

e Implement a simple, reliable and regularly updated
monitoring and evaluation system to ensure monthly,
quarterly and annual monitoring of activities, results and
impact of DEFIS;

e Consolidate and prepare the data and information
necessary for the interphase and mid-term review
missions of the Programme;




Function Entity Responsibilities

e Document, capitalise and disseminate the knowledge
acquired during the implementation of DEFIS.

Interregional coordinations ® Prepare the AWPB, the procurement plans (PP), the
quarterly activity reports at the level of their intervention
zone;

® Prepare and monitor the proper implementation of these
contracts and agreements;

® Ensure the management of financial, material and human
resources in their area of intervention;

e Coordinate the activities of DEFIS with those of other
stakeholders in their area of intervention;

e Ensure the timely transmission of activity reports to the
national coordination of the Programme;

e Implement a simple, reliable and regularly updated
monitoring and evaluation system to ensure monthly,
quarterly and annual monitoring of the activities, results
and impact of DEFIS;

e Consolidate and prepare the data and information
necessary for the interphase and mid-term review
missions of the Programme;

e Document, capitalise and disseminate the knowledge
acquired during the implementation of DEFIS.

2. DESCRIPTION OF THE PROJECT

2.1. CONTEXT AND OBJECTIVES OF THE DEFIS+ PROJECT

The proposed project for funding by the GCF, entitled "Increasing Climate Change Resilience of Smallholder Farmers
benefiting from the Inclusive Agricultural Value Chains (DEFIS+) Program", will build on the efforts and investments
made by an ongoing pro-poor agricultural investment program (DEFIS program, funded by IFAD and OFID).

The objective of the DEFIS program is to sustainably improve the incomes and food security of climate-vulnerable rural
populations in targeted areas. It aims to transform the family farming sector through the adoption of efficient and
resilient production systems on a larger scale and the integration of family farmers into profitable value chains. The
areas in which DEFIS focuses its interventions have been selected based on their vulnerability to climate change, high
incidence of rural poverty, but also high potential for agricultural development and market access. By operating in eight
regions in the southern half of the country and targeting 320,000 family farms (1.6 million people), DEFIS intends to
make a decisive contribution to the achievement of Madagascar's sustainable development objectives.

The objective of the interventions proposed here to be financed by the Green Climate Fund ("DEFIS+ project"), is to
further strengthen the climate change resilience of agricultural systems and vulnerable communities targeted by DEFIS.
Complementary and catalytic investments in climate change adaptation through DEFIS+ will be made in 5 target regions
over a 6-year period. The 5 regions, which are Amoron'i Mania, Haute Matsiatra, lhorombe, Vatovavy Fitovinany and
Atsimo Atsinanana, are located in the central-southern highlands and south-eastern part of Madagascar. They were
selected on the basis of national priorities, including Madagascar's Nationally Determined Expected Contribution (CPDN
or "INDC") (2015), which identifies southern Madagascar as the region most vulnerable to climate change. Other
selection criteria used were: (i) poverty incidence; (ii) food security vulnerability; and (iii) complementarity and potential
for scaling up lessons learned from previous IFAD-funded projects (AROPA, AD2M, PROSPERER and FORMAPROD). The
six regions of intervention of DEFIS+ are also covered by the current DEFIS Programme.



The beneficiaries of the DEFIS+ interventions will be about 104,000 family farms, or about 692,000 individual
beneficiaries. Of the total number of beneficiary households, 30% will be headed by women and 30% by rural youth..

2.2. DESCRIPTION OF THE PROJECT

Building on IFAD's 40 years of experience in family farming in Madagascar, DEFIS is an integrated programme approved
by IFAD's Executive Board in December 2017 and implemented in 2019. DEFIS aims to develop resilient agricultural
crops and provide a structural response to poverty, food and nutrition insecurity in the southern half of Madagascar by
building on the results developed by previous investment projects. It aims to reach at least 320,000 family farms, of
which at least 30% are managed by women and 30% by youth. The total number of beneficiaries is 1.6 million people.

The objective of the proposals to be funded by the GCF ("DEFIS+") is to further build resilience to the impacts of climate
change on the farming systems and vulnerable communities targeted by DEFIS. This will contribute to the DEFIS
objective of sustainably improving the income, food and nutrition security of vulnerable rural populations living in the
programme area.

DEFIS + will take into account the measures needed to better adapt agricultural practices and technologies to climate
change. It will be fully integrated into the DEFIS programme using the same terms and conditions of implementation.
DEFIS+ funding will complement other sources of DEFIS funding, namely IFAD, OFID, the government and the
beneficiaries. It will mainly be used to disseminate climate change adaptation actions and resilient investments in
remote and poor rural areas, which will be concentrated in agricultural growth poles (agropoles) and on priority value
chains (rice, maize, cassava, groundnut, coffee, onion, small ruminants and honey). The climate adaptation activities
implemented under DEFIS + will be carried out in six of the nine target regions of the DEFIS programme (lhorombe,
Haute Matsiatra, Amoron'i Mania, Vatovavy-Fitovinany and AtsimoAtsinanana) over a six-year period. Approximately
104,000 resource-poor rural households (about 692,000 people), of which at least 30% are headed by women and
youth, will directly benefit from DEFIS+ project interventions. DEFIS+ interventions will be in synergy with the current
and planned investments of all technical and financial partners in the field of climate change.

The expected impacts are: (i) increased resilience and improved livelihoods of the most vulnerable people, communities
and regions; (ii) improved resilience of basic rural infrastructure to the effects of climate change; and (iii) improved
resilience of ecosystems and ecosystem services.

The activities planned under the DEFIS+ Project are:

- Outcome 1: Strengthened climate resilience of agricultural production systems through enhancement and
maintenance of ecosystem services by: (i) improving access to efficient water management systems for
sustainable agriculture, which includes enhancing the resilience of 15,000 ha of irrigated schemes and 8,100
ha of sub-watersheds through nature-based flood protection and ecosystem-based approaches to restore
5,500 ha of landscape; (ii) improving access to regular and appropriate agro-climatic information for weather
forecast and disaster risk reduction using automated agro-meteorological stations for flood and drought
monitoring; (iii) improving the climate resilience of food production systems for 45,000 small family farms
through the promotion of climate resilient farming technologies and practices, water conservation and storage
techniques and integrated pest management techniques; and (iv) promoting resilient fodder production, CSA
and agroforestry good practices.

- Outcome 2: Increased income generation through improved market accessibility. This outcome revolves
around promoting green roads for water approach, supporting the climate resilience of rural infrastructure for
access to markets and utilising the water harvesting potential of roads. This includes: (i) investing in reinforcing
works including well-designed cross drainage systems on 540 km of rural roads to protect the roads from
damage due to climate hazards, such as heavy rainfall and floods and to harvest water for drought resilience
by efficiently managing the runoff water from catchments upstream of roads with water retention and artificial
recharge infrastructure associated with roads; (ii) training 2,000 trainers, construction workers and technicians
on construction and maintenance standards that build upon a labour-intensive construction approach, which
will be more sustainable in the long-term due to the reliance on local green technology; and (iii) improving
climate resilience by introducing water harvesting options for increased water availability for farming, soil
moisture improvement and aquifer recharge.



- Outcome 3: Improved food and nutrition security through managing knowledge on food production systems.
Local skills and knowledge will be leveraged for instance, through the development of operations manuals for
Farmer Field Schools, in order to scale up innovations such as stress tolerant seed varieties and CSA practices.
Outcome 3 will also promote non-timber forest products (NTFPs) and neglected and underutilised climate-
tolerant food species (NUS), as a strategy to adapt to climate change, improve agricultural diversification,
livelihoods and food security. The technologies that will be disseminated will not only help respond to the
climate change challenge but will also contribute to reducing women’s workload and time burden during farm
and off-farm activities, with a positive impact on their health, education and those of their children. This
outcome is inherently linked to Outcomes 1 and 2 as it benefits from the introduction of climate-smart
practices and from increased income generation, both of which result in enhanced food and nutrition security
and mitigate the negative impact of extreme climate events.

2.2.1. Component 1 « Strengthened climate resilience of agricultural production systems »

DEFIS aims to build infrastructure such as hydro-agricultural irrigation and will improve agricultural systems. DEFIS
supports the production of improved seeds at the local level through a seed support centre and producer organisations
specialised in seed production. In addition, DEFIS provides support for the dissemination of improved agricultural
practices.

Within this framework, the DEFIS+ project will contribute to the protection of the sub-watershed and the promotion of
anti-erosion systems to protect the infrastructure put in place. One of the objectives of DEFIS+ is also to disseminate
climate resilient systems, such as resilient seeds and fodder. To ensure production, the DEFIS+ project will disseminate
new adapted technologies such as the promotion of water-saving technologies (micro irrigation system, water storage
by gravity), renewable energy and energy-saving technologies (solar pump, biogas and improved stoves).

The activities of this DEFIS+ component 1 aim to improve the availability of water for agriculture, particularly during the
dry season, as well as the ability of cropping systems to adapt to more variable, mainly drier, climatic conditions. The
proposed water management practices and the adoption of agroforestry, stress resistant seeds and SRI provide an
adaptive strategy to climate-induced water shortages and soil erosion and, compared to other practices, are found to
be high yielding and cost effective. In addition, the focus on Farmer Field Schools (FFS) allows for a long-term model
change towards sustainable agriculture.

2.2.1.1. Water management for sustainable agriculture

Longer periods of drought, and their increased frequency combined with more intense rainfall, will have two
foreseeable impacts on irrigation systems: (i) an increase in wind and water erosion and thus the need to protect
infrastructure from flooding and siltation of irrigation canals; and (ii) an increased need to increase water storage
capacity by constructing more structures to collect and retain rainwater in order to ensure water availability during dry
periods.

The climate change adaptation measures proposed in the framework of hydro-agricultural management will focus on

- Strengthening irrigating schemes to protect them from heavy rains and to increase water storage capacity and
water reserves for dry periods. The works to be undertaken will include the strengthening of drainage networks
and canals in irrigated areas, as well as de-silting systems for irrigation networks, etc. Other works may include
the construction of reservoirs in the higher areas of the watersheds to collect water during heavy rains.

- Landscape restoration and reforestation, as well as the adoption of biological measures (planting of herbaceous
or shrubby species along the contour lines or perpendicular to prevailing winds) and mechanical measures
(benches, terraces, gully prevention techniques and lavakas) to protect sub-watersheds in the vicinity of
irrigated areas from wind and water erosion, improve vegetation cover and water infiltration, and reduce
erosion

- Capacity building of engineering and construction companies in terms of standards (NIHYCRI), protection of
irrigated schemes and anti-erosion devices on watersheds.



- Promotion of cooperation between family farmers in the sub-watersheds and adjacent irrigated areas, to
create synergies in the use of the sub-watersheds, improve their productivity and protect them from erosion.
Collaboration between users will be facilitated through participatory approaches (e.g. farmer field schools) to
develop conservation and management plans for sub-watersheds.

- The organisation of training and exchange visits for members and technicians of the Water Users Associations
(WUASs) on national standards for the construction of hydro-agricultural infrastructure against floods (NIHYCRI)
and good management practices and adaptation to climate change.

The expected results are: (i) the climatic resilience of 15,000 hectares of irrigated schemes is improved; (ii) anti-erosion
measures are implemented on 8,100 hectares of sub-watersheds that drain into irrigated schemes, of which 5,500
hectares of landscape are restored and reforested, and 900 technicians are trained; (iii) 98,000 family farmers cooperate
to ensure effective management of sub-watersheds and connected irrigating schemes; (iv) 1,400 WUA members and
technicians are trained on climate change adaptation, water resources conservation and management plans; (v) 150
water tank units are installed.

2.2.1.2. Promoting climate-resilient farming systems

The DEFIS+ project will enhance the climate resilience of dryland or rainfed upland farming systems through the
promotion of resilient agricultural and agroforestry development and improved technologies such as stress-tolerant
varieties, planting materials and the installation of conventional water storage tanks (gravity water tanks) or buried
sand-filled water tanks (USWT).

The proposed climate change adaptation measures are

- Promotion of resilient agroforestry and landscape management systems, which will aim to (i) harvest runoff
and heavy rainfall more efficiently by constructing and feeding conventional water storage tanks (gravity water
tank) in sub-watersheds, or REEPS; and (ii) protect against soil erosion and improve soil fertility management
to increase their agricultural production potential, while strengthening crop rotations and using compost.
Depending on the topography, integrated crop management practices and techniques to be promoted include:
implementing microsoil bunds, trenches and pits to prevent erosion; planting rows of shrubs and trees or strip
cropping to prevent erosion or as protective belts; and diversifying plant varieties and increasing plant density
by integrating cover crops, shrubs, soil amendments or fodder crops into crop rotations. Through the Farmer
Field Schools (FFS), the DEFIS+ project will intensify land management techniques successfully tested in
Madagascar such as the "agroecological blocks" of the CTAS, the agroecological systems developed by the
PAPAM project.

- Promotion of the intensive rice growing system (SRI) and its variants (PAPRIZ system). Developed in
Madagascar, SRI has proven to be both a high-yielding and climate-friendly agro-ecological approach due to its
water efficiency and low dependence on external, productivity-enhancing inputs such as mineral fertilisers. SRI
relies on the adoption of a few agronomic crop management practices (such as transplanting "8-day-old"
seedlings, minimum water during the vegetative growth period, and a thin layer of water maintained during
the flowering and grain filling phase, use of compost to improve soil nutrient content, weeding at least 3 times,
etc.). Experiences from previous IFAD-funded projects indicate that access to irrigation creates a favourable
condition for the adoption of SRI by smallholders.

- Support to the National Centre for Applied Research and Rural Development (FOFIFA) and FIFAMANOR in
collaboration with international agricultural research centres, such as the International Potato Centre (CIP) in
partnership with IITA, the Africa Rice Centre (AfricaRice) and the International Centre for Insect Physiology and
Ecology (ICIPE), for the production of basic seeds of stress resistant varieties (biotic and abiotic stresses such
as drought resistant, heat resistant, short cycle, etc.), the practice of pest management techniques and the
development of a new crop. ), the practice of integrated pest management techniques.

- Multiplication and dissemination of locally adapted seeds and planting materials, using community-based
participatory approaches and DEFIS-supported seed producers: the DEFIS+ project will build on the network of
seed multiplier farmers and seed production sites. The RWHs will be used for the dissemination of these
innovations.



- Support to the Agnarafaly Seed Production Centre (CPSA) and the Kianjavato Centre in the multiplication and
promotion of the adoption of certified or quality declared seeds. These will target crop varieties or species with
short growing seasons, greater resistance to drought, stress, and better adaptation to climate change. These
crops include improved varieties of cassava, legumes, fodder crops and orange-fleshed sweet potatoes that
are water efficient or better adapted to water stress.

2.2.1.3. Scaling up new technologies to combat climate change

The DEFIS+ project will promote water-saving technologies such as drip or micro-irrigation systems, solar pumps,
gravity-fed watershed storage, water mills, and wastewater collection systems to harness water resources collected
along roads for the agricultural system.

DEFIS+ will also promote renewable energy and energy efficient technologies such as improved cookstoves and artisanal
briquettes, using local materials thus reducing deforestation, solar pumping for irrigation, biogas production with
livestock activities, solar milling and solar dryer for product processing. DEFIS+ will ensure the establishment of pilot
model systems for these new technologies and the training of trainers, and the FDA will ensure the extension of the
system to producers.

2.2.2. Component 2 « Increased income generation through improved market accessibility »

DEFIS promotes producers' access to markets in the intervention areas. In order to reduce post-harvest losses and
improve market access, competitiveness and income, the programme will support, among other things, (i) the
establishment of storage facilities, (ii) the creation of collection centres and processing units, (iii) the rehabilitation of
rural roads linking production areas to these facilities.

The DEFIS+ project will thus contribute to (i) improving drainage systems to channel runoff water away from tracks and
store it for later use; (ii) making roads more resistant by using tarmac or paving stones to prevent gullying; (iii)
revegetating embankments exposed to erosion due to runoff, to stabilise roads; (iv) disseminating Malagasy building
and road standard.

2.2.2.1. Reducing the impacts of climatic hazards on unpaved rural access roads

DEFIS will finance the rehabilitation of tracks through a structured labour-intensive approach. Within this framework,
the DEFIS+ project will make substantial improvements to critical sections of rural access roads, sanitation, pavement,
e.g. by protecting the pavement with stones or by implementing concrete road sections.

The expected result is to improve the climate resilience of 540 km of unpaved rural access roads.

2.2.2.2. Availability of local and professional actors capable of building and maintaining rural
infrastructure

DEFIS is setting up small processing centres or storage facilities, and roads. The road rehabilitation works will be financed
by DEFIS through a structured labour-intensive approach. All these infrastructures will be implemented using new
Malagasy standards in infrastructure construction. Most of these standards are recent or updated, and the contribution
of the DEFIS+ project to the DEFIS programme in this respect is the dissemination of these standards through training,
so that rural municipal infrastructure is climate change resistant.

The expected results are 2000 trainers, stakeholders and professionals trained in the new standards, such as Protection
Standards against Flood for road infrastructure construction.

2.2.3. Component 3 « Improved food and nutrition security »

DEFIS will support the development of productive infrastructure and agricultural service tools to increase production
and enable additional production for the market. DEFIS aims to support nutrition education, improving the nutrition of



targeted households, especially vulnerable households such as under-fives, pregnant and lactating mothers.The project
will also promote the exchange of knowledge and best practices on climate resilient system and support the
dissemination of agro-climatic information system.

2.2.3.1. Knowledge management on adaptation of the food production system to climate change

To promote the exchange of knowledge and good practices related to climate resilient agricultural practices, the DEFIS+
project will support exchange visits and study tours at community and local levels. DEFIS+ will also support knowledge
acquisition studies on adaptation options and strategies developed by smallholder farmers. As part of this capitalisation
process, DEFIS+ will consolidate the efforts of the World Bank-funded programmes to enrich and improve the database
on LAUREL (Land Use Planning for Enhanced Resilience of Landscape) platforms for studying, simulating, evaluating and
reorienting the land use and land use change process: development of a baseline on land degradation and a prototype
of land use change simulation platform (LANDSIM-P).

2.2.3.2. Support to the agro-climatic information system

The DEFIS+ project will support the upgrading of agrometeorological information systems by strengthening the
agrometeorological data collection and processing network in the target areas. The project will support the expansion
of the existing national network through the acquisition and installation of automated agrometeorological stations. It
will also provide support at the regional level to the staff of the Regional Meteorological Services (SRM) and the Regional
Directorates of Agriculture, Livestock and Fisheries (DRAEP) through training in the analysis, communication and
dissemination of agrometeorological information. The national institutions and civil society organisations concerned
will be trained and mobilised to better inform farmers and their rural organisations, and to strengthen their capacity to
integrate climate risk into their decision-making process and their agricultural practices.

The expected results for Component 3 of the DEFIS+ Project are: (i) 60 trainings on climate change for 2500 farmers
using new adapted technologies (renewable energy and small scale energy efficient technologies, water efficient
technologies); (ii) 30 exchange visits are organised to disseminate good practices in climate change adaptation; (iv) at
least 20 thematic knowledge products are published by capitalising on good practices and knowledge on climate change
adaptation measures, disseminated through the DEFIS regions and others to all stakeholders, NGOs, agricultural
business school, Regional Directorate of Agriculture, programmes and projects, etc. ... by developing and proposing the
design and composition of a set of materials, and communication formats, e.g. Documentary Clip Game Primer,
educational games, radio broadcasts, data sheet, voice mail (Micro irrigation, solar pump, biogas); and (v) six automated
agro-meteorological stations are installed and SRM / DRAEP teams are set up to provide support and training on data
processing and dissemination.

2.3. BENEFITS IN TERMS OF ADAPTATION TO CLIMATE CHANGE

The Strategic Opportunities Programme for the country, developed jointly by the Government and IFAD, notes that poor
agricultural performance is attributable to overexploitation of natural resources, vulnerability to natural disasters and
climatic hazards such as cyclones, drought, locust invasions and increasing soil erosion, and access constraints. In
particular, in the southern part of the country, the effects of the El Nifio / La Nifia phenomenon are exacerbating the
frequency and duration of droughts as well as heavy rainfall events during the rest of the year.

DEFIS interventions were specifically selected to address the root causes of underperformance in the agricultural sector.
In addition, the DEFIS+ project addresses the impacts of climate change on the sector to improve the livelihoods of the
target population in order to ensure sustainable market linkages and positioning in value chains. Thus, DEFIS+ activities
specifically aim to strengthen the resilience of agricultural and livestock production systems, and to improve
environmental management in the context of climate change in southern Madagascar. In addition, the economic and
financial analysis carried out justifies the choice of DEFIS+ project activities and the benefits envisaged in terms of
adaptation to climate change.

2.4. GEOGRAPHICAL AREAS OF INTERVENTION



2.4.1. South-East zone

The South-East zone includes the regions of Vatovavy, Fitovinany and Atsimo Atsinanana. This zone is characterised by
an inadequate road network consisting mainly of the RN25 and RN12 national roads.

Vatovavy development pole

The Vatovavy pole extends from the mid-hill zone to the coastal zone. It covers 14 Communes, 10 of which are in the
District of Mananjary and 4 in the District of Ifanadiana: Ambohimiarina I, Antsenavolo, Kianjavato, Mahatsara Sud,
Manakana Nord, Mananjary, Marokarima, Tsarahafatra, Tsaravary, Tsiatosika, Androrangavola, Antaretra, Ifanadiana
and Kelilalina.

Within this pole, from west to east, there is a zone of medium hills, a zone of low hills and a zone of coastal plains. The
low and mid-hill areas in which the lowlands are located are also covered with forest patches, mosaics of crops, coastal
meadows, and savannahs with or without woody elements. The practice of tavy is still customary in the area and
constitutes a threat to the local environment. The hydrographic network is essentially composed of the Mananjary River
and its tributaries.

The DEFIS programme has chosen rice, coffee and honey as the sectors developed in the Vatovavy pole.

Fitovinany Development Pole

The Fitovinany pole is located in the coastal zone and includes 41 Communes, 22 of which are in the District of Manakara
and 19 in the District of Vohipeno: Ambahive, Ambalaroka, Ambandrika, Ambila, Amboanjo, Ambohitrova,
Ampasimanjeva, Analavory, Anorombato, Bekatra, Betampona, Lokomby, Marofarihy, Mitanty, Mizilo, Nosiala,
Sakoana, Sorombo, Tataho, Vatana, Vinanitelo, Vohimasina, Amborobe, Andemaka, Ankarimbary, Anoloka, Ifatsy,
llakatra, Ivato, Lanivo, Mahabo, Mahasoabe, Mahazoarivo, Nato, Onjatsy, Sahalava, Savana, Vohilany, Vohindava,
Vohipeno and Vohitrindry.

This pole is a zone rich in hydrographic networks which gives a strong potential in irrigation. The presence of lowlands
and rice basins located in the low hills and coastal plains is also a major asset for the development of rice cultivation.
Rice cultivation is by far the main activity in the area.

Some hills are also characterised by the presence of forest patches alternating with agroforestry and crop mosaics.

Thanks to the particular climate and the large cultivable area, agricultural intensification is possible. The DEFIS
programme has chosen rice, coffee and honey as the sectors to be developed in this pole.

Farafangana-Vondrozo development pole

The Farafangana-Vondrozo pole covers 31 Communes: Ambalatany, Amporoforo, Ambalavato Nord, Ambohigogo,
Ambohimandroso, Ankarana Miraihina, Anosivelo, Anosy Tsararafa, Antsiranambe, Beretra Bevoay, Efatsy, Etrotroka
Atsimo, Evato, Fenoarivo, Ivandrika Mahabo Mananivo, Marovandrika, Mahafasa Centre, Mahavelo, Maheriraty,
Namohora laborano, Tangainony, Vohilava, Vohilengo, Vohimasy, Vohitromby, Ambodirano, Anandravy, Andoharano,
Mahatsinjo and lamonta.

It has important hydrographic resources and lowlands that can be used for rice cultivation. Large rice-growing basins
are present in the area, namely Manambavana, Manapatrana, Manambato, Menagnivo. The fertile soil is favourable to
several types of crops.

Thanks to the particular climate and the large cultivable area, agricultural intensification is possible. The DEFIS
programme has thus chosen rice, coffee and honey as the sectors developed in the Farafangana-Vondrozo pole.

Vangaindrano development pole

The Vangaindrano pole covers 4 Communes: lara, Anilobe, Vohitrambo, Fonilaza.

The humid climate and the density of the hydrographic network of the area constitute an asset for agricultural activities.
The hydrographic network is articulated around the Mananara River, which gave its name to the large rice-growing basin
of Mananara. The lowlands and plains of the basin form a large irrigable area. Wooded areas cover the hills surrounding
the lowlands.



Thanks to the particular climate and the large cultivable area, agricultural intensification is possible. The DEFIS
programme has chosen rice, coffee and honey as the sectors to be developed in this area..

2.4.2. Centre Zone

The Centre zone encompasses three regions: Amoron'i Mania, Haute Matsiatra and Ihorombe. This zone is characterized
by a road network articulated around the RN7.

lanakona lhadilanana Development Pole

The lanakona lhadilanana pole is located in the Amoron'i mania Region and covers the following Communes: llaka
centre, Mahazina Ambohipierenana, Tsarasaotra, lhadilanana, Andina, Ambatomarina, Ivony Miaramiasa,
Anjoman'Ankona, Vinany Andakantanikely and Ambovombe centre.

This pole is characterised by a mountainous relief criss-crossed by valleys of varying sizes, most of which are already
developed as rice fields. Due to the topography, the hillsides are also developed as rice fields or crop fields.

The hydrographic network is mainly composed of the Mania River, whose tributaries can be used for irrigation. The
climate of the area requires the practice of irrigated rice cultivation to avoid a water deficit.

Food crops play an important role in the diet, as a complement to rice, and the DEFIS programme has chosen to develop
the rice and maize sectors, which are among its priority sectors.

Imadiala development pole

The Imadiala pole includes the following Communes Alakamisy Ambohimahazo, Imerina Imady, Fahizay, Marosoa,
Kianjandrakefina, Ambohimitombo I, Ambohimitombo Il and Antoetra.

This pole is located in the east of the Amoron'i Mania Region, near the forest corridor. It is characterised by a landscape
of hills interspersed with more or less narrow valleys. The valleys are practically exploited for rice production. Amongst
the water resources that can be used, we note the presence of the Sahanofa River in the South and the Maintinandry
River in the North, as well as their tributaries.

Beekeeping is being developed in the area and the DEFIS programme has chosen rice and honey as the sectors to be
developed in this pole.

Fisakana Development Pole

Located at the north-eastern end of the Amoron'imania Region, the Fisakana pole is made up of 9 Communes in the
Fandriana District: Tsarazaza, Fandriana, Tatamalaza, Miarinavaratra, Milamaina, Sahamadio Fisakana, Sandrandahy,
Fiadanana and Imito.

This pole presents a landscape of hills interspersed with more or less narrow valleys which are generally exploited in
rice fields, and it is crossed from East to West by the Fisakana river which forms the Mania river in its downstream part.
The tributaries of the Fisakana can be used for irrigation.

Beekeeping is also being developed in the area and the DEFIS programme has chosen rice and honey as the sectors to
be developed in this pole.

Bemahazemona Development Pole

The 4 Communes that make up the Bemahazemona pole are: Ambatofinandrahana, Ambondromisotra, Soavina and
Ambatomifanongoa; they belong administratively to the District of Ambatofinandrahana. The pole is crossed in its
southern part by the RN35, which constitutes the access from the RN7.

The Mania River crosses the pole in its north-eastern part and then delimits its northern part. The western part is
bounded by the Imorona River. The tributaries of these rivers are all exploitable resources for irrigation in the pole.



The relief of the area is formed by mountains and hills with valleys and plains. The climate is generally warmer and
slightly drier than that of the other poles of the Amoron'i Mania Region, namely lanakona lhadilanana, Imadiala and
Fisakana; hence the importance of irrigation. There are three types of rice fields: lowland rice fields, bottomland rice
fields and rice terraces. Dry crops such as cassava and maize are grown on the tanety. The DEFIS programme has thus
chosen rice and maize as the crops to be developed.

Matsiatra Avaratra Development Pole

Located in the highlands, the Matsiatra Avaratra pole is characterized by a mountainous relief, with isolated vigorous
massifs criss-crossed by narrow depressions. It covers the following Communes: Ambohinamboarina, Ankerana, Isaka,
Sahave, Befeta, Vohiposa, Ambohimahasoa, Ampitana, Safata, Ambalamahasoa, Alakamisy Ambohimaha, Androy,
Morafeno, Ambalakindresy and Sahambavy.

This pole is bordered to the east by the forest corridor, including the Ranomafana Park, while reforested areas are
located in the central part.

The hydrographic network in the Matsiatra Avaratra pole is essentially formed by the tributaries of the Matsiatra and
Namorona rivers. The marshy lowlands constitute an important area for rice cultivation but are poorly exploited. The
DEFIS programme has chosen rice, maize and honey as the sectors to be developed in this pole.

Matsiatra Andrefana Development Pole

The Matsiatra Andrefana Pole is crossed by the RN42 and covers the following Communes: Fitampito, Ambatomainty,
lkalamavony, Solila, Mangidy, Nasandratrony, Soatanana, Mahazoarivo, Isorana, Anjoma Itsara and Ankarinarivo
Manirisoa.

The eastern part of this pole is characterised by a mountainous relief crossed by more or less narrow valleys. In the
western part, there is a landscape of large plains and peneplains.

This pole is furrowed by the tributaries of the Matsiatra and Mananantanana rivers. It is a zone that is favourable to the
extension of rice cultivation and the DEFIS programme has chosen rice, maize and honey as the sectors to be developed
in this pole.

Ambalavao development pole

The Ambalavao pole covers the following Communes: Ambinaniroa, Ankaramena, Vohitsaoka, Volamena, larintsena,
Besoa, Ambohimandroso, Sendrisoa, Namoly, Miarinarivo, Mahazony, Andrainjato, Anjoma, Ambinanindovoka and
Ambohimahamasina, all of which are located in the District of Ambalavao

The central and eastern zone of this pole is characterized by a mainly mountainous relief with deep valleys. The western
zone is composed of plains and small hills. In its southern part, it is crossed by the Andringitra massif. The pole is limited
to the East by the Forest Corridor.

The hydrographic network is essentially concentrated on the Zomandao and Mananantanana rivers and their tributaries.
The DEFIS programme has chosen rice, maize and honey as the sectors developed in this pole.

Matsiatra Atsinanana Development Pole

The Matsiatra Atsinanana pole is located in the east of the Haute Matsiatra Region and covers the following Communes
Alakamisy Itenina, Lamosina, Vohimarina, Andranovorivato, Andoharanomaitso, Vohitrafeno, Mahasoabe, lhazoara,
Andranomiditra and Vinanitelo.

Located in the central highlands, this pole has a mountainous relief criss-crossed by more or less narrow valleys. Its
eastern part is more wooded with stands of pine, eucalyptus and fragments of dense forests.

This region offers typical rice paddy landscapes, but many rice paddies have also been developed in the valleys and in
the flooded areas of the rivers, such as the Matsiatra.

The DEFIS programme has chosen rice, maize and honey as the sectors developed in this pole.



Ivohibe-lakora development pole

The Ivohibe-lakora pole covers the following 6 Communes: Andranombao, lakora, Ivohibe, Maropaika, Ranotsara Nord
and Volambita.

This pole is located near the eastern limit of the lhorombe Region with a rather varied relief mixing plains, hills and
valleys. The hydrographic network is well developed and offers a strong potential for irrigation.

The DEFIS programme has chosen rice, maize and onions as the sectors to be developed in this pole.

Ambavan'lhosy development pole

The Ambavan'lhosy pole covers 8 communes: Ambia, Zazafotsy, Sahambano, Sakalalina, Analavoka, Kotipa, Ankily and
Mahasoa.

It has a cultivable area that is still not very well exploited and important hydro-agricultural networks that are favourable
for the cultivation of rice, maize and manioc.

The geographical situation and the large cultivable areas allow for the development and diversification of crops. The
DEFIS programme will strengthen the development of the rice, maize and onion sectors through the reinforcement of
agricultural infrastructures, the supply of equipment, support for producers and assistance in finding markets.

Tampon'lhorombe development pole

The Tampon'lhorombe pole is located in the District of lhosy and consists of 5 Communes: Andiolava, Satrokala,
Ambatolahy, llakakabe and Ranohira.

The western zone of the pole includes a small part of the Isalo Massif, but the pole is mainly spread over the lhorombe
Plateau, which is an immense expanse of small hills and meadows with low slopes and small valleys. A vast area of
cultivable land is found here, which is still little or not exploited.

This area is crossed by many small rivers, notably llakaka, lhazofotsy, Sakavatony, Andranombilahy, Mavoita and
Benahy.

Rice cultivation, generally irrigated, is essentially practised on the floodable zones of perennial rivers or depressions,
while other food crops are located on certain tanety. The DEFIS programme has thus chosen the following crops to be
developed in this pole: rice, maize and onions.

3.  ANALYSIS OF THE INITIAL STATE OF THE PROJECT INTERVENTION
AREAS AND ITS ENVIRONMENT

3.1. DESCRIPTION OF THE ENVIRONMENTAL AND SOCIAL BASELINE OF THE
CENTRAL AREA

3.1.1. Physical environment characteristic of the Centre Zone

3.1.1.1. Geomorphology and soils
The geology of the area is marked by the existence of:
- The Vohibory system, which extends and narrows from north to south.

- The graphite system, in the eastern part and parallel to the coast.



- The Androyen system, in the southern and south-western part. It rests on a crystalline basement of
Precambrian age.

- The extreme southwest is marked by the Karoo system. It consists more of sedimentary layers dominated by
sandstone massifs and ferruginous shells formed on sandstone.

Between the Vohibory and Graphite systems are veneered:

- Granitic rocks and migmatites of Tampoketsa, in the form of thin elongated nets along the Regions of Amoron'i
Mania, Haute Matsiatra and lhorombe, always from North to South.

- Elongated layers parallel to the coast and discontinuous islands of granitic rocks

The Androyen system is found in the lhorombe Region and in part of the Haute Matsiatra Region. From lhosy to
Zazafotsy, the main geological formations are composed of gneiss, migmatite, leptynites with lateritic clays, and
sometimes granitoid migmatite formations. From Zazafotsy onwards, the geological formations are generally composed
of gneiss, migmatite sculpting an increasingly rugged relief until the south of Fianarantsoa.

The karoo system of the area includes the Sakamena group, corresponding to the Permian to Secondary transition and
the Isalo group above the Sakamena, corresponding to the Triassic to Middle Jurassic era.

A large part of the area, located in the North, is part of the Central Highlands. The relief of the area is thus mainly
mountainous, with isolated vigorous massifs criss-crossed by narrow depressions. The relief of the area changes in
altitude from west to east. The eastern part is dominated by a hilly landscape and in the west there is a succession of
high plains. The south-eastern part is characterised by the presence of the Andringitra chain, while the south-western
part spreads over the lhorombe plateau and includes a small part of the Isalo Massif.

The area is characterised by residual rocky reliefs. These reliefs are characterised by rocky outcrops and clearings, in
smooth domes, in chaos of large balls, sometimes in "inselbergs". All around, ferrallitic alterites cover the steep slopes,
dotted with descended granitic balls. The residual reliefs form the ridges of the watersheds.

Sometimes the slopes are truncated by eroded surfaces, sometimes of considerable size with the existence of several
"lavaka" formations which are the consequences of natural erosion processes.

Hilly landscape in the central highlands (Amoron'i Mania Region) Rocky Mountains in the Ambalavao District

Photo 1 — Relief in the Centre Zone

In terms of soil characteristics, the Centre Zone is mainly characterised by ferralitic soils, tropical ferruginous soils, weak
ferralitic soils, lithosols and hydromorphic soils.

- Ferralitic soils: characterised by their iron and alumina content, their exchange capacity, their low base content,
their red colour and their low pH. In the area, a distinction can be made between typical red ferralitic soils on
crystalline rocks and ferralitic soils with armour and concretions. The typical red ferralitic soils are characterised
by the presence of short grasses (Aristida) or taller grasses (Hypparhenia) corresponding to a longer dry season.
They are found throughout the area and are common in the central highlands. Ferralitic soils with armour and
concretions are found on migmatitic peneplains or flat volcanic flows. The cuirasses are present or fossil but
always due to poor drainage of the flat surface. Ferralitic soils with armour and concretions on crystalline rocks
are identified on the Ihorombe plateau.



- Tropical ferruginous soils on sandstone or sand: identified on the extreme south-western part of the area
belonging to the lhorombe Region. Produced from the decomposition of gneiss, sandstone, sand etc., they are
generally sandy. They are red or yellow soils depending on their good or bad drainage, often containing some
altered minerals that constitute chemical reserves. The tropical ferruginous soils give way to ferralitic and
weakly ferralitic soils as we move eastwards.

- Low ferralitic soils and ferrisols: characterised by their lack of organic matter, they are present in the western
part of the zone, on the edge of the high plateaus, where they can be associated with tropical ferruginous soils.
They can also be of the hydromorphic type with spots or concretions.

- Lithosols: these are raw erosion soils that are common on the high plateaus and are red to yellow in colour.
Lithosols on quartzite are found in the northern part of the zone, located to the north and west of
Ambatofinandrahana, in the Amoron'i Mania Region, and are very sandy. The lithosols on granite are
arenaceous yellow or red sandy-clay soils. Large, rounded, weathering granite blocks are mixed with the soil
mass. The large granitic masses (in the form of batholiths) remain in relief from the surface of the peneplains.
Lithosols on granite are present in the north and south of Ambalavao. They are humus-bearing in the
Andringitra massif.

- Hydromorphic soils: located in the lowlands and occupy the valleys and plains of the highlands. Drainage is
naturally poor, resulting in a continuous series of soils ranging from unevolved alluvium to peaty marsh soils,
depending on waterlogging.

3.1.1.2. Hydrography

The hydrography of the area is mainly characterised by the Tsiribihina and Mangoky watersheds. From North to South,
the main rivers of the area are: Mania, Matsiatra, Mananantanana, Zomandao, |hosy.

The Tsiribihina is the third largest river in Madagascar in terms of surface area and second only to the Betsiboka in terms
of annual water flow. The hydrographic network of the Tsiribihina watershed in the area is composed of the Mania River
and its tributaries. The Mania, under the name of Fisakana, is born at the edge of the eastern cliff, to the north-east of
Fandriana, at an altitude of around 1,800m. Its course is very sinuous with a general East-West orientation while crossing
several mountain ranges.

The Mangoky is the largest river in Madagascar by the surface area of its watershed after the Betsiboka-Mahajamba. It
is also the longest river in Madagascar from its source in Ihosy. The hydrographic network of the Mangoky watershed
in the area is composed of the Matsiatra, Mananantanana, Zomandao and lhosy rivers (within the Haute Matsiatra and
lhorombe regions).

The Matsiatra River has its sources at an altitude of 1,250 m in the Tsitondroina massif in the east of Ambalavao, and
crosses the DEFIS project area from east to west, sometimes passing through deep gorges. It forms part of the boundary
between the Amoron'i Mania and Haute Matsiatra Regions. The Mananantanana River has its source on the eastern
slopes of Tsitondroina, at an altitude of 1,850 m, and flows in an East-West direction parallel to the Matsiatra. The
confluence of the Matsiatra and Mananantanana rivers forms the Mangoky. The Zomandao, a tributary of the Mangoky,
has its source on the north-east face of Boby Peak, in the Andringitra massif, at an altitude of around 2,500 m. Its slope
is very steep over the first fifty kilometres. This slope becomes gentle when the river enters the plain to the east of
Ankaramena. The lhosy, a tributary of the Zomandao, is characterised by a long and very narrow basin that widens after
passing the town of lhosy.

The southern and south-eastern part of the area is made up of small streams that connect to each other to form small
complexes:

- The Maloto/llagnana (tributaries of the Onilahy), Menamaty, Malio and Ihosy complexes in the Ihosy District;
- The Manampatrana complex in the Ivohibe District;

- The complexes of lonaivo and Menarahaka in the District of lakora.



3.1.1.3. Climate

The Centre zone generally enjoys a tropical climate at high altitude, characterised mainly by two distinct seasons: a rainy
season and a cooler dry season. The average temperature varies between 12°C and 23°C, with a maximum average
temperature recorded at the lhosy station, and a minimum average temperature recorded at the Ambositra station.

The average temperature increases towards the southern part of the area (towards Ihosy), while precipitation tends to
increase towards the north and towards the eastern part.
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Source :https://fr.climate-data.org/afrique/madagascar (climate data between 1999 and 2019)

Figure 2 — Umbrothermal curves for the Centre Zone

The three umbrothermal curves representing the stations of Ambositra, Fianarantsoa and lhosy above distinguish the
two marked seasons (rainfall curve below the temperature curve) characteristic of the climate in the Central Zone. The
rainy season is thus located between October and April. In addition, it is noted that the Ivohibe rainfall is characteristic
of the eastern part of Madagascar, i.e. although the rainfall decreases sharply during the period between April and
October, the rainfall and temperature curves never cross. Thus, a certain amount of rainfall persists throughout the
year.

The umbrothermal curves for the Ambositra and Fianarantsoa stations are very similar, whereas the lhosy station is
more spread out with a lower peak for the average rainfall curve. This confirms that the southern part of the country
experiences lower rainfall than the rest of the Centre Zone.


https://fr.climate-data.org/afrique/madagascar
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Figure 3 — Geomorphology of the Centre Zone
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Figure 4 — Hydrography of the Centre Zone

3.1.2.

700000

Biological environment characteristic of the Centre Zone

The main ecosystems in the area are forests, shrub savannahs, grassy savannahs and cultivated areas.



The forests are highland forest formations, mainly located in the mountainous areas in the eastern part of the zone.
They are strips of forest attached to the eastern forest corridors that include the Andringitra Protected Area. They
occupy only a small part of the area and are populated mostly by bryophytes, lichens, ferns or large trees depending on
altitude and relief. In addition, the presence of sclerophyllous forests with Uapaca and Chlaenaceae is noted in the
central northern part of the zone, in the Amoron'i Mania Region.

Grassy savannahs dominate the area. They are found in the western and south-western part of the zone and on the
hilltops, particularly around Ambalavao. The area around llakaka has a grassy savannah with Bismarkia. The shrub
savannah is located in the southern part of the zone, in the districts of Ambalavao and Ihosy.

Particular vegetation borders the riverbeds or occupies the marshy areas. They can be riparian forests, bamboos or
cyperacea.

Savannah on the lhorombe plateau Bismarkia savannah near llakaka

Photo 2 — Main ecosystems in the Centre Zone

3.1.3. Socio-economic environment characteristic of the Centre Zone

3.1.3.1. Population and demography

The Centre Zone comprises three regions: Amoron'l Mania, Haute Matsiatra and lhorombe.

Table 2 — Demography of the Centre Zone

Region District Number of | Density Average
inhabitants (inhabitants/km?) | household size
Amoron’l Mania Ambositra 297 535 102,1 4,7
Fandriana 215 642 94,9 4,8
Ambatofinandrahana 217 493 21,1 5,1
Manandriana 106 446 108,5 4,9
Haute Matsiatra Fianarantsoa | 191 776 2229,6 4,0
Ambohimahasoa 271 233 140,7 5,2
Ikalamavony 125327 12,8 5,0
Isandra 151 056 112,6 5,0
Lalangina 184 162 175,2 5,3
Vohibato 222629 121,8 5,0
Ambalavao 298 404 62, 4,8
lhorombe lhosy 292 880 17,1 4,5
Ivohibe 69 052 16,0 4,6
lakora 55380 12,2 5,1

Source: RGPH3, 2019

The Centre Zone is part of the Highlands. The majority of the region's inhabitants are ethnic Betsileo: the Ambositra and
Ambatofinandrahana core is a predominantly Betsileo area (90%). There are a few other ethnic groups, Merina and



Antandroy in each district. On the eastern margins are concentrated Tanala and Zafimaniry, and on the western margins
Bara.

3.1.3.2. Socio-economic activities

Amoron’i Mania Region

The Amoron'i Mania Region can be described as an agricultural region both in terms of the number of people employed
in agriculture and the diversity of crops grown. Throughout the year, 76.4% of the communes are permanently
accessible by light car.

The Amoron'i Mania Region has an agricultural potential measured by the existence of a cultivable area of 270,000 ha
divided between the four districts of Ambatofinandrahana (96,907 ha), Ambositra (64,529 ha), Fandriana (50,638 ha),
Manandriana (57,926 ha). The ratio of cultivated area to arable land at the regional level is 44.12% and is relatively
equal at the level of the region's districts, compared to the national average of 51.7%.

Food crops, generally of mixed destination (self-consumption and marketing): rice, cassava, maize, sweet potatoes,
beans, groundnuts, potatoes and voanjobory. Cash crops, on the other hand, are almost exclusively commercial crops,
the main ones being coffee, sugar cane, tomatoes, cabbage, peaches and citrus fruits.

These food crops play a fundamental role in the diet, as a complement to rice, and in particular cassava, sweet potato,
potato, maize, and to a lesser extent beans, voanjobory and groundnuts. Potatoes and maize in particular are important
sources of income, as most of the produce is sold outside the region. In the highlands, almost all the valleys are
cultivated and the slopes with irrigation possibilities are occupied by rice fields. Other food crops (cassava, sweet
potatoes, beans, maize, etc.), mainly for self-consumption, are grown using appropriate techniques.

Depending on the type of crop grown, the districts can be broadly classified into two categories: the districts of
Ambositra, Fandriana and Manandriana are predominantly food crops, especially rice and the districts of
Ambatofinandrahana and Ambositra are predominantly cash crops, especially groundnuts, sugar cane and coffee.

Regarding the use of improved cultivation methods and fertilisers, farmers in the Amoron'i Mania Region use organic
fertilisers for 70% of the area, mineral fertilisers for 0.5%, mixed fertilisers for 0.96% and no fertilisation for 28.54%. As
for the agricultural techniques used, semi-mechanised techniques are the most used in the four districts of Amoron'i
Mania. The traditional technique comes second but remains dominant. This situation is explained by the fact that the
plots are small and their topography on tanety limits the use of towed equipment. This justifies the non-use of the
mechanised technique in this region.

Rainfed crops, planted at the beginning of the rainy season (October-November), cover three quarters of the cultivated
area. The first rains are decisive for the agricultural campaigns because soil preparation work, particularly on the tanety,
can only be carried out if the soil is sufficiently loose. This is one of the reasons that limit the extension of tanety crops.
In terms of manual ploughing, an active person cannot plough more than 40 ares of tanety in two months. This is all the
more so as the rainfall deficit and the lack of a hydrographic network are very marked, particularly in the Middle West.

Work on rice fields has priority over other agricultural work. Second season rice cultivation (transplanting in October-
December, harvesting in March-June) occupies 89% of the rice-growing area. Rainfed rice, which is very little used,
always suffers from a water deficit during the first months of vegetation (October-November). Weeding, which is more
or less generalised in the highlands, takes place from one month after transplanting. Tanety crops are planted before
December, except for sweet potatoes, which wait until February-March to be planted.

The Amoron'i Mania Region is an agropastoral area par excellence, with climatic conditions that are conducive to
diversified agricultural activities. The region can be divided into two geographical zones according to its importance: the
mid-west, essentially for extensive breeding and promotion of cattle and small ruminants (large expanse of natural
pasture); the highlands crossed by the RN7: importance of short-cycle breeding including pigs, poultry, beekeeping (one
of the priority sectors) and dairy development/area included in the dairy triangle. As regards cattle breeding, the
districts of Ambatofinandrahana, Ambositra and Fandriana are the main breeders.

The secondary sector activities in the region are mainly made up of the processing of crop products, wood, fibres, horns
and mining products. In the western part of Ambatofinandrahana, a pegmatite field has been identified (beryl,
Malakialina columbite and feldspar); beryl production is estimated at 2,500 tonnes.)



The region has significant potential, particularly in terms of tourist sites: the Zafimaniry country; the thermal springs;
the primary forests of the eastern slope with their specific biodiversity; the Itazonana waterfall; the Itremo massif; the
caves and underground passages. The handicrafts of this region have contributed to making the country known to
tourists and to the outside world. It is a more than secular activity that is explained by the insufficiency of agricultural
production and by a well-established tradition in the Ambositra area. This area is especially famous for sculpture,
marquetry, basketry, rabane weaving and silk work. The Ambositra area retains its reputation as an important artisanal
nucleus, both regionally and nationally, but the various difficulties encountered both in terms of supervision and the
smallness of the markets, risk altering this image and discouraging the artisans.

Haute Matsiatra Region

The Haute Matsiatra Region has an agricultural potential measured by the availability of a cultivable area of 503,905 ha
distributed among the seven districts: Ambalavao (111,822 ha), Ambohimahasoa (126,700 ha), Fianarantsoa | (1,154
ha), Isandra (19,228 ha), Lalangina (89,128 ha) and Vohibato (40,425 ha). The cultivated area is very disparate in the
region, with districts such as Isandra and Vohibato having a cultivated area representing 60.6% and 55.8% of the
cultivable area, and districts such as Ambalavao and Ambohimahasoa where the agricultural potential remains poorly
exploited with a cultivated area representing only 9.8% and 14.4% of the cultivable area.

Compared to the national situation, the Haute Matsiatra Region represents 4.9% of the total cultivable area and 2.1%
of the cultivated area. The ratio of cultivated area to arable land shows a relatively low proportion of cultivated land in
the region, only 22% compared to a national average of 51.7%.

Generally on the high plateaus, almost all the valleys are cultivated and the slopes with irrigation possibilities are
occupied by rice fields in tiers. Other food crops (cassava, sweet potatoes, beans, maize, etc.), mainly for self-
consumption, are grown using appropriate techniques. In addition, there is an abundance of market gardening and fruit
growing (especially citrus) and wine growing. The eastern part of the region is devoted to cash crops such as Arabica
coffee. In the south, tobacco is more prosperous. In the Middle West, however, cassava, groundnuts and maize are
abundant, apart from rice.

In terms of livestock farming, the Middle West zone is mainly engaged in extensive cattle and small ruminant farming.
In the highlands, short-cycle livestock farming, including pigs, poultry, beekeeping (one of the priority sectors) and dairy
development is much more common. Poultry farming, which is one of the priority sectors, ranks first, followed by zebu,
pig, goat and sheep farming. As far as cattle breeding is concerned, the districts of Ambalavao and lkalamavony are the
main breeders.

The secondary sector activities in the region are mainly made up of the processing of crop products, wood, mining
products and metal works. Mining is relatively important in four districts of the region. Data from the 2009 CREAM
survey show that in lkalamavony, 62.5% of communes are involved in mining, 57.1% in Vohibato, 50% in
Ambohimahasoa and 35.3% in Ambalavao.

Nevertheless, there are opportunities to develop the sector, such as exploiting the tourist vocation of Fianarantsoa
(Sahambavy) by transiting flights from the South-East to Antananarivo or the transit of tourists from Sakaraha or Isalo.
The FCE (Fianarantsoa-Cote Est) line is also a tourist attraction because it crosses the large forest formations of the East.
On the other hand, it ensures part of the transport of travellers, notably those from isolated areas, the evacuation of
the sick, the transport of goods, exotic products (bananas, litchi, etc.), and the provisioning and supply of the region.

lhorombe Region

In the south of the area, the lhorombe Region is the territory of the Bara, but other ethnic groups are present in the
Region, notably the Merina, Betsileo, Antandroy and Antesaka. One of the particularities of the Ihorombe Region is the
close association between agriculture and livestock. Cattle breeding is the central activity around which agricultural
activities and other types of breeding revolve. It also has a cultural dimension. Cattle rearing is practised by about half
of the farmers and 70% of the breeders in the region, with an average of 26 to 30 heads per breeder (RNA 2005 &
CREAM 2008-2009). The Bara, who are major cattle breeders, practice itinerant agriculture due to transhumance. This
leads them to move constantly from one place to another, in search of new grazing areas for their zebu herds. Land use,
crop types and cultivation techniques in the region are thus strongly influenced by this agro-pastoral activity.

The lhorombe Region mainly produces rice. Other food crops such as cassava, maize and sweet potato are also grown.
Crops are grown on small plots (household scale) and still using traditional equipment and techniques. Cultivation is
relatively more intense in Ivohibe district, where 71.1% of the cultivable area is cultivated, and less intense in the larger



lhosy district, where 38.9% is cultivated. In addition, a jatropha plantation for the production of biofuel and a moringa
plantation for the extraction of essential oils have been set up by Tozzi Green in Satrokala on several thousand hectares.

Given the poor road network in the lhorombe Region, many of its areas are completely isolated. Nearly half of the
Region's Communes are landlocked, notably in the Ivohibe district and part of the lakora district.

3.2.

Photo 3 — Agricultural land in the Centre Zone

DESCRIPTION OF THE ENVIRONEMENTAL AND SOCIAL BASELINE SITUATION
IN THE SOUTH EAST ZONE

3.2.1. Physical environment characteristic of the South-East Zone

3.2.1.1. Geomorphology and soils

The South-East Zone, made up of the Vatovavy Fitovinany and Atsimo Atsinanana Regions, is characterised by three
geological types:

The western part (facing inland) rests on a crystalline basement of Precambrian age, which extends over a
width of more than 80 km. This is the igneous and metamorphic parent rock. It is characterised by the graphite
system made up of two series, which are, from West to East, the Tolongoina graphite series and the Vondrozo
migmatite series.

The eastern part (turned towards the Indian Ocean) is based on a sedimentary terrain. These are volcanic flows
(lavas) of Cretaceous origin with basalts, rhyolites and dacites. These flows contain three lithologically distinct
episodes: a general basic series at the base, a discontinuous acidic medium series and a second general basic
series at the top. The whole is presented in the form of superimposed flows slightly inclined towards the Indian
Ocean and totalling a few hundred metres in thickness. Associated with this geological type are alluvial
formations and lacustrine deposits that cut into the Cretaceous volcanic flows in certain places.

The coastal part is made up of a recent formation of unconsolidated sands and dunes with a width of 500 m to
5 km.

From a geomorphological point of view, the South-East Zone is divided into three distinct sub-areas:

The cliff zone corresponds to the forest zone in the interior of the country. It is characterised by a dissection
relief with very steep slopes, from Ranomafana to the large and very uneven areas of Midongy and Befotaka.

The hilly area constitutes an intermediate zone with the coast, located in the central part of the region. It is
characterized by a rejuvenated ferrallitic soil subject to relatively intense leaching. There are also large areas
of plateau along these hilltops. This zone is favourable for the creation of hillside reservoirs.



- The coastal zone is either in the form of large alluvial or colluvial lowlands with flat or slightly sloping
topography, or in the form of peaty marshes with difficult drainage. It is also the domain of dunes and coastal
strips.

The main soil types found in the area are:

- Ferrallitic soils are found in forested areas and in the hills, while erosional and sandy soils are found on the
edges of lakes, rivers and in the valleys. The lowlands and swampy areas are characterised by hydromorphic
soils.

- The cliff zone is characterised by ferrallitic soils under forest, which are found under rainforest in a humid
tropical climate and therefore on the eastern cliff. Under the forest, leaf fall and the numerous superficial roots
create a thin humus horizon on the surface.

- The ferrallitic soils under savoka are found in the hilly area at the edge of the eastern forest. They have a very
black humus.

- Theindurated ferralitic soils, concretioned or cuirassed in red or yellow, on basic rocks are found mainly in the
coastal zone. These soils are characterised by enrichment in iron hydroxides through leaching or oblique
migration. In forest areas, armouring is not very common. The yellow horizon is related to the action of primary
or degraded forest vegetation, which is generally dense, but the leaching of clay and iron is often unclear.

- Typical red ferrallitic soils on acidic rocks are characteristic of the grassland areas and are located between the
ferrallitic soils under savoka and the red or yellow indurated, concretioned or cuirassed ferralitic soils on basic
rocks.

- Inpoorly drained areas, hydromorphic mineral or low-humidity soils with gley or pseudo-gley are formed. The
practice of irrigated rice cultivation accentuates the hydromorphy phenomenon.

- Onthe coastal strip, the unconsolidated sandy soil is very permeable and poor in organic matter. The roots are
not deep and the humus is thin. Along the coast, the dune sand has a certain degree of salinity and the
phenomenon of podzolisation is very rapid.

3.2.1.2. Hydrography

The south-eastern zone, located on the eastern side of Madagascar, has a dense hydrographic network. The latter is
often composed of small coastal rivers due to its relief.

From north to south, the main rivers in the area are: the Sakaleona, the Mananjary, the Nomorona, the Faraony, the
Matitanana, the Manampatrana, the Mananara du Sud, the Masihanaka, the Manambondro and the Isandra. In addition
to the small rivers that characterise the region, there are also numerous marshes.

The Sakaleona joins the ocean at Nosy Varika, the Manapatrana flows into the ocean at the town of Farafangana and
the Mananara du Sud borders the town of Vangaindrano before joining the ocean.

There is also the Pangalanes Canal which runs along the eastern coastline and links various lagoons. In the South-East
zone, the canal crosses the Districts of Nosy Varika, Mananjary, Manakara and Farafangana.

3.2.1.3. Climate

The South-East Zone is subject to the climate of the eastern part of Madagascar, which is characterised by persistent
rainfall throughout the year. Indeed, although it decreases during the southern winter, the average monthly rainfall
remains above 60mm. However, in the southern inland part, the dry season and the rainy season become more
pronounced, even reaching average values below 5mm per month.

Furthermore, it is noted that the average annual temperature varies between 20°C and 26°C for the stations of
Manakara and Farafangana (eastern coast) and Befotaka (in the south of the area and further inland). The Ifanadiana
region is still under the influence of the Highlands climate, which results in a much lower average temperature than the
rest of the zone (monthly temperature varying between 16°C and 23°C on average).



Q) P (mm) T(°C) P (mm)
500 r 500
t 450 {450
b 400 b a00
b 350 b 350
I 300 t 300
L 950 t 250
L 200 b 200
t 150 t 150
50 | 100  em=Tmoy{*C) 50 F 100 Tmoy(°C)
5 f 25 f s0
% 50 e pmay (mm) i ——Pmoy (mm)
0 — T 0 0 —TT 0
] A S OND I FMAM. IF M oA M
Ifanadiana Manakara
T(C) P (mm) T(°C) P(mm)
500 500
k450 b 450
r 400 t 400
L 350 t 350
r 300 k300
- 250 F 250
L 200 t 200
L 150 - k150
50 100 e tmoy(°C) 50 1 [ 100 —Tmayl®q)
25 k50 25 4 t 50
—Pmoy (mm ——Pmoy (mm)
0 R S S i ¢ ¥ {mm) o .\"\o
J A S OND J FMAM.] J FM AM I
Farafangana Befotaka
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Figure 5 — Umbrothermal curves for the South East Zone

The 3 umbrothermal curves representing the stations of Ifanadiana, Manakara and Farafangana above are characteristic
of the eastern part of Madagascar. The rainfall and temperature curves never cross. A certain amount of rain persists
throughout the year. Rainfall is concentrated in the period between December and March. It then decreases sharply
during the rest of the year, although a certain amount of rain still persists. For Befotaka, the rainfall and temperature
curves intersect, thus determining two distinct seasons: the rainy season (between October and April) and the dry
season (between May and September). It is also noted that the peak rainfall is reached in January with almost 500mm
for the stations of Ifanadiana and Befotaka, located further inland than the other two stations.

Being on the eastern side of Madagascar, the coastal part of the zone, in particular the Nosy Varika - Mananjary corridor,
is regularly subjected to particularly powerful cyclones.


https://fr.climate-data.org/afrique/madagascar
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Figure 6 — Geomorphology of the south east area
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Figure 7 — Hydrography of the South East zone

3.2.2.
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Biological environment characteristic of the South East Zone



The vegetation cover of the area is made up of remnants of primary forests, secondary forests (savoka), savannabhs,
marshland vegetation and cultivated areas.

The primary forests are mainly located in the mountainous areas, in the western part of the zone, and represent nearly
15% of the total area of the Vatovavy Fitovinany and Atsimo Atsinanana Regions, the bulk of which is located in the
Districts of Ifanadiana, Ikongo, Vondrozo, Midongy and Befotaka. The forest ecosystems of the other Districts are subject
to greater anthropic pressure.

Secondary forests (savoka) are mainly found in the mid-hill areas between the mountainous interior and the coastal
zone. They are vegetation formations with a forest-like appearance but dominated by shrub/heliophilous species that
develop on land left abandoned after the practice of shifting cultivation or tavy. Ravinala and bamboo are frequently
found in the savannas.

The savannahs of the south-eastern zone are mainly composed of plants of the graminea family and extend mainly over
the mid-hill area. The savannas have succeeded the initial forest formation, which developed after numerous burnings
of the secondary forest. Depending on the state of degradation and the stage of reconstitution of the secondary forest
(the "Savoka"), one can distinguish savannas with woody elements and savannas without woody elements. These grassy
formations are very sensitive from the point of view of erosion. The woody elements found in this ecosystem can be
allogenic species arranged in isolated groups: Eucalyptus, Pinus spp., Acacia spp.

The vegetation of marshes and swamps develops in wet valleys and floodplains. It is characterised by the presence of
Melaleuca spp, Typhonodorum lindleyanum and Cyperus latifolius.

Savoka at Ravinala Typhonodorum lindleyanum and Cyperus latifolius

Photo 4 — Ecosystem types in the zone

3.2.3. Socio-economic environment characteristic of the South-East Zone

3.2.3.1. Population and demography

The Centre East Zone comprises the following Regions: Atsimo Atsinanana, Vatovavy and Fitovinany, the latter two
having recently become two separate Regions.

Table 3 — Demographics of the South East zone

Region District Number of Density Average
inhabitants household size
Vatovavy Ifanadiana 174 444 43,9 4,6
Mananjary 276 887 50,6 4,2
Nosy Varika 254 344 66,4 4,7
Fitovinany Ikongo 204 475 64,8 5,0
Manakara Atsimo 385 860 121,9 4,7




Region District Number of Density Average
inhabitants household size

Vohipeno 144 647 125,6 4,6

Atsimo Atsinanana Farafangana 407 943 144,4 5,4
Vondrozo 164 971 51,5 4,8
Vangaindrano 317734 73,9 5,2
Midongy Atsimo 47779 18,8 5,6
Befotaka 53 440 16,5 5,3

Source: RGPH3, 2019

The Vatovavy and Fitovinany Regions are inhabited by different ethnic groups: the Antambahoaka and Antemoro, the
dominant groups, and the Antanala and Betsimisaraka. The chiefdoms play an important role in the organisation and
maintenance of social cohesion. Atsimo Atsinanana stands out as an original region; however, it does not correspond
to a specific reference in terms of ethnic entity in the same way as the other regions of Madagascar. Although the
population is of diverse origins, the region is further personified by almost identical human activities. The population
settled in the region of Atsimo Atsinanana is thus composed of several ethnic groups, of which the best known are, from
North to South: the Antambahoaka, the Tanala, the Antemoro, the Antefasy and the Antesaka.

The social structure in general has a similar form, although different names are used. Generally, the «Tranobe» is the
basis of the social organisation of the ethnic groups in the area. Literally, «Tranobe» means big house, but in its deeper
meaning it refers to the house of the family from the same lineage or clan or ancestor. There is also another specific
terminology for Atsimo Atsinanana: the «Fatrange». Designating belonging to a village social universe, the «Fatrange»
is often symbolised by monuments (e.g. stone, pointed wood, sheaf) planted just east of the «Tranobe».

For the Antesaka, in particular, the «Tranobe» is called «Tranondonaky» (literally, house of «Lonaky»). For the Antesaka,
the «Lonaky» represents the clan that claims a single ancestor, and the law of eldership plays a role in the hierarchy of
clan members according to age and gender. The «Lonaky» does not have full and unwavering power, but is limited to
being a sort of representative of the «Tranobe» or clan vis-a-vis the other Tranobe. In addition, there is also a particular
social organisation determining the roles of the «Ampanjaka» and «Lonaky» vis-a-vis other people. The subgroup is led
by an «Ampanjaka» who has power over the «Lonaky» (lineage leader).

The «Tranobe» is thus the meeting place of the community, village or kingdom; it is here that disputes are settled and
palabres or kabaro are held, at the end of which decisions are made. Traditional ceremonies and the reception of visitors
take place in this house. All ceremonies or meetings held in the trafiobe must be presided over by the Ampanjaka. Each
ethnic group has its own traditions, including specific laws and fady (taboos, prohibitions). For example, traditions and
«Fombandrazana» (literally, ancestral customs) are accompanied by ceremonies, including: «Hazolahy» and «Faty»:
funeral ceremonies; «Fora»: a festivity linked to a circumcision; «Saotra» or «Velatry»: worship of the ancestors to bless
an event that arises, during which a zebu is slaughtered and a festivity is organised. Families perpetuate the tradition of
fady days, i.e. one or two days a week when men and zebus are forbidden to work. To this can be added many days of
ceremonies that punctuate village life (circumcision, funerals, etc.).

3.2.3.2. Socio-economic activities

Vatovavy and Fitovinany Regions

The Vatovavy and Fitovinany Regions benefit from a humid tropical climate and are structured from East to West by a
cliff zone where ferralitic soils predominate and characterised by strong slope indices; a hilly zone, an entity deforested
by tavy crops, a fruit and cash production sector, and a coastal zone, interspersed with small alluvial plains. Fishing is
practiced on the coasts (lobster, prawns, shrimps, elvers, etc.).

The majority of the population lives from agriculture. In the past, development policies have sought to exploit the
ecological potential of the area by favouring the development of cash crops to the detriment of food crops. The fall in
commodity prices (particularly coffee) has had a strong impact on family incomes, and then on the quality of plantations
(pick-your-own agriculture). At the same time, high population densities in these fragile environments prevent farming
families from developing alternatives for diversifying production (Capfida, 2016). Alluvial valleys and lowlands, where
land is often flooded, favour human concentrations. Within these ecosystems, the finages now look very fragmented,



and the areas controlled by households no longer meet their needs. The length of the hunger gap is very critical in some
areas.

For the Vatofavy and Fitovinany regions, 300,000 hectares are under cultivation in the region. The main crops are rice,
cassava, coffee, banana, sugar cane, pineapple, lechi and cloves. Extensive cattle rearing is poorly developed (around
50,000 head), reflecting the poverty level of farming households. Fruit crops are particularly affected by the narrowness
of the market and the absence of artisanal or industrial processing units. Fishing, both inland and maritime, is still little
practised. However, the lobster industry is beginning to develop with the presence of several operators and fishermen's
organisations. In addition, the area is known for the production of bichique and elvers.

The level of access to social services for the population is low. Imbalances in production, the fall in exports and prices,
the weakness of the local market, and the fact that it is landlocked have all contributed to making the region one of the
most vulnerable in the country. In particular, the cliff area and the district of Nosy Varika (which can be accessed via the
Pangalanes Canal) are landlocked throughout the rainy season (6 months), impacting on the economic development of
this area.

Atsimo Atsinanana regions

Similarly, agriculture is also the basis of the economic life of the Atsimo Atsinanana region in general. Although the
Region has large agricultural areas, the production is not sufficient. This imbalance is mainly due to the increase in
population, the stagnation or even regression of cultivated areas, the exhaustion of soils and the decrease in yield. On
the other hand, the rice seasons are subject to climatic hazards: i) flooding during cyclone periods, and ii) drought
between August and September, the irrigation system and water control being insufficient.

Other food crops include cassava, sweet potato and taro. The use of forest products for food (e.g. "ovy ala", ravenala
kernel) is also noted. These agricultural products have a dual purpose: on the one hand, they are intended for self-
consumption, and on the other hand, they are marketed in order to provide for the purchase of basic necessities. Fruit
trees (e.g. peach, mango, pineapple, sugar cane, letchis, avocado) are also substantial sources of income for the farmers
in the region.

The Atsimo Atsinanana Region is characterised by the economic importance of cash crops, notably coffee, cloves and
pepper. Vanilla cultivation is also beginning to flourish in the region. Historically, coffee was introduced to Madagascar
during colonisation. The canephora type is the most adapted to the region. Yields are tending to fall due to the
dilapidated state of the coffee trees. For cloves, the Atsimo Atsinanana region provides 1/5th of the national
production®. Clove trees are very sensitive to cyclones and young trees only come into production after about ten years.

Concerning livestock farming, livestock farming activities are limited in the South-East. Livestock farming is not well
thought out from a zootechnical point of view, either in terms of animal feed or reproduction. Not all farm households
own zebus, but cattle rearing is important for several reasons. Zebu ownership is not in the majority, and it is often an
indicator of relative wealth. It is therefore a traditional element of social prestige. The zebu reduces the drudgery of
working the land. Soil preparation is faster and saves labour. Zebu are mainly used for puddling rice fields, by the
traditional system of trampling the plots. Pig farming is limited due to the fact that this animal is considered taboo or
fady in many areas.

Although sometimes limiting the accessibility of cars, the presence of rivers gives this Region an important halieutic
potential in addition to the sea. There are also several bodies of water, such as Lake Masihanaka, which contain fishery
resources. However, overall, the fishing industry is not very developed in the area. River fishing, which is more
widespread, is practised by farmers, often as a side activity, initially for their own consumption, but increasingly for
commercial purposes. Sea fishing, on the other hand, is an activity in its own right, practised by men with a particular
know-how. It is associated with agricultural activities because of the sometimes very difficult and variable conditions at
sea. Fishermen catch various varieties of sea fish, as well as shrimps, prawns and lobsters.

IMadagascar was the world's second largest clove producer in 2004 (15 500T) [source : FAO, 2004-2005]



Agricultural land Watercourses requiring a ferry crossing

Photo 5 — Socio-economic characteristics of the South East Zone

3.3. SENSITIVE AREAS, THREATS AND PRESSURES

The following map presents the Madagascar Protected Area System in the DEFIS Programme intervention zone. Due to
the size of the area, the conservation sites observed within it are relatively numerous and concern a variety of sensitive
ecosystems (e.g. xerophytic formation, eastern forest, rock formation, wetlands, etc.) depending on the
phytogeographical region. These conservation sites have specific management/governance modes depending on their
category. However, the manager of a site is the main person responsible for the conservation activities carried out.

In addition, there are pressures on natural ecosystems, in particular the cutting of wood (service wood or fuel wood) in
both dry forest formations (e.g. thorny ferns) and wet forest formations (eastern wet forest), and the use of fire for
agriculture and livestock. The reduction of forest areas in favour of crop fields is very visible: forest patches are
surrounded by crop fields, or by recently or formerly formed savannah/grassland formations. In particular, secondary
formations or "savoka" (at different levels of degradation of primary forest ecosystems) are the most frequent



ecosystems in the landscape of the eastern part of the study area. Wetlands are threatened by the expansion of
cultivated areas, especially in the central and eastern part of the study zone.
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Figure 8 — SAPM in the DEFIS programme area

3.4. ROAD NETWORS

The Defis Programme intervention area is served by a sparse road network consisting mainly of national roads (RN) and
provincial interest roads (RIP). The national roads from the South East zone to the South zone are

- RN25, starting from the intersection with RN7 south of Ambohimahasoa at PK355, connects Vohiparara and
Mananjary via Ranomafana, Ifanadiana and Irondro. It is a paved road in good condition.
- The RN14 connects Ifanadiana to lkongo and is only passable in the dry season.



- The RN11 connects Mananjary to Nosy Varika, it is an unpaved road that is only passable in the dry season.

- The RN24 connects the RN11 at the level of the Fokontany Tsiatosika to Vohilava Avaratra, it is an unsurfaced
track.

- The RN12 connects Irondro to Vangaindrano through Manakara and Farafangana, the road is in good condition,
it is paved on almost its entirety. The section of the RN12 located in the Atsimo Atsinanana Region is the only
paved road in this Region.

- The RN12A links Vangaindrano to Taolagnaro. The road is unpaved and includes river crossings by ferry.

- The RN27 links Farafangana to lhosy but has been cut between Vondrozo and Ivohibe for several years. The
Farafangana-Vondrozo section remains passable in the dry season.

- The RN18 connects Vangaindrano and Befotaka via Midongy Atsimo, but it is not covered and remains difficult
to drive. Between Midongy Atsimo and Befotaka, it is only passable for the first 8 kilometres from Midongy
Atsimo. Befotaka is therefore totally isolated and only accessible on foot.

- The RN12A links Vangaindrano to Taolagnaro. The road is unpaved and includes river crossings by ferry.

The road network is composed of national roads (RN) and roads of provincial interest (RIP). The RN7 is the main artery
of the central zone, crossing the Amoron'i Mania, Haute Matsiatra and lhorombe regions from north to south. Other
roads then connect to the RN7 to link the localities of the zone.

- The RN41 connects Fandriana to the RN7; it is covered but is beginning to deteriorate.

- The RN35 connects lvato centre on the RN7 to Malaimbandy via Ambatofinandrahana. A large part of the road
is hardly passable.

- The RN47 connects Ivato centre to Antoetra, in the south-east.

- The RN46 connects the RN7, from an intersection about twenty kilometres north of Vohiposa, to
Andalandranobe, then passes through Ambohimahazo to join the RN35.

- The RN25 connects the central zone to the south-eastern zone from the RN7. The section between RN7 and
Vohiparara is not covered and is in a state of disrepair.

- The RN42 connects Fianarantsoa to lkalamavony then the route joins the RN35.

- The RN45 links Alakamisy Amohimahazo, on the RN7, to the RN25 at Vohiparara. It is paved and in good
condition.

- The RN16 connects the RN27 to lakora via Ranotsara Nord.

- The RIP144T connects the RN35 to the RN34 at Betafo.

- RIP205 connects RN7, near Sandrakely, to Ambinaniroa (Andonaka), Fenoarivo Atsimo, Tsitondroina and
Tanamarina. The road is not paved but passable up to Ambinaniroa.

- The RIP102 connects Fianarantsoa to Mahasoabe.

- The RIP110 connects Talata Ampano to Alakamisy Itenina and RIP201 connects Ambalavao to
Ambohimahamasina.

- The RIP209 connects the RN7, at the level of Morafeno Sud to Vohitsaoka.
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Table 4 — Road network serving the Project zone

3.5. CLIMATE CHANGE

Madagascar is the most cyclone-prone country in the Indian Ocean region due to its location and size. Coastal livelihoods
are vulnerable to climate change risks, while agricultural development throughout the country will be severely
compromised by more erratic rainfall patterns. Poverty makes Madagascar particularly vulnerable. Outside the main
urban centres, few people live in masonry houses, making them particularly vulnerable to the adverse impacts of
cyclones.



Tropical cyclones, a major hazard in Madagascar, approach the island from the east, particularly from December to
March. For example, in 2008, cyclones Fame, lvan and Jokwe affected 342,000 people and caused nearly USD 333 million
in disaster-related damage and losses, or 4% of GDP.

Madagascar has experienced 35 cyclones, 8 floods and 5 periods of severe drought in 20 years (three times worse than
the previous 20 years). The cost has been estimated at USS$1 billion, with consequences for food security, drinking water
and irrigation, health systems, environmental management and quality of life.

Agriculture is negatively affected by poor practices and degraded soil productivity, coupled with increasingly
unpredictable rainfall patterns, droughts and floods. Forest fires are likely to increase due to temperature changes and
more frequent droughts. Similarly, landslides may be triggered by extreme rainfall events. Traditional slash-and-burn
agriculture and uncontrolled deforestation continue to expose larger areas of land to soil erosion from torrential storms.

Some people who have lost their livelihood base in agriculture - following the forced sale of cattle and other assets due
to drought - are said to be resorting to a survival strategy by taking up fishing, without the traditional knowledge of
coastal fishing communities who have long experience of outrigger maintenance, the sea (tides, seasonal fishing
grounds, local currents, ...) and local weather systems. If climate change increases the severity of storms, vulnerable
people will be even more at risk.

The CPDN document?of the Republic of Madagascar, established in 2015, cites several examples of already observed
impacts of climate trends for Madagascar, such as:

- Average sea level rise of 7-8 mm per year, leading to coastal erosion and recession;

- Repeated cases of mortality due to consumption of fish that have ingested toxic algae as a result of rising sea
temperatures;

- Medium to high index of direct mortality due to cyclonic events (index value: 6);

- Total or partial destruction of social infrastructure (schools, basic health centres, dispensaries) as a result of
cyclonic events (heavy rains, floods and wind gusts);

- Destruction of mangroves following flooding events, destruction of coral reefs, habitats and associated species
(mangroves, sea grass beds, etc.);

- Destruction of crop fields and agricultural infrastructure, following cyclonic events (intense rainfall, flooding
and wind gusts);

- Destruction of administrative buildings, roads and tracks, following cyclonic events (intense rains, floods and
gusts of wind);

- Decrease in agricultural yields and soil fertility;

- Droughts: water stress (uneven and irregular distribution of rainfall; dryness and deficits in places);

- Droughts: 30-60% of the population in the South of the country suffer from food insecure due to periodic
drought events;

- Migration (particularly to the highlands) of vector-borne disease endemics, particularly malaria.

The same document also specifies the potential impacts associated with climate change, if no action is taken, as follows:

- Very significant decline in agricultural yields, decrease in fisheries and aquaculture production and worsening
of household poverty;

- Infrastructure unfit and repeatedly destroyed by cyclone events;

- Verysignificant changes in the prevalence rate of acute respiratory infections and expansion of the distribution
areas of vector-borne diseases;

- Moaodification of the distribution range of certain species and risks of disappearance of a species due to global
warming at the habitat level;

- Food insecurity and social conflicts caused by water stress crises.

This is already the present case, particularly in the southern region of the country.

2 CPDN : Nationally Determined Contribution
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4.1.

REGULATORY FRAMEWORK

BASIC NATIONAL REGULATORY TEXTS

A complex and rich set of legal and regulatory frameworks must be considered for the application of the environmental
and social safeguards of the DEFIS+ Project. Without claiming to be exhaustive, these series of texts are cited below.

4.1.1.

4.1.2.

Basic texts on environmental management

Law n°2015-003 on the updated Malagasy Environment Charter. This is a framework law setting out the rules
and fundamental principles for the management of the environment and its enhancement. It repealed the
provisions of laws 90-033, 97-012 and 2004/015.

Decree n°2016-298 fixing the attributions of the Minister of Environment, Ecology and Forests as well as the
General Organisation of his Ministry.

Decree n°99-954 of 15 December 1999 relating to the compatibility of investments with the environment
modified by Decree n° 2004-167 of 03 February 2004 (MECIE decree). The objective of this decree is to set out
the rules and procedures to be followed in order to ensure the compatibility of investments with the
environment and to specify the nature, the respective attributions and the degree of authority of the
institutions or bodies empowered for this purpose. Decree N°. 2004-167 sets out the project annexes that must
be subject to an environmental and social impact assessment (ESIA) and an environmental commitment
programme (ECP).

Decree No. 2008-600 on the creation and organisation of the National Environment Office, whose main
missions are (i) the prevention of environmental risks in public and private investments and the fight against
pollution; (ii) the management of the environmental information system, monitoring and evaluation of the
state of the environment to support environmental assessment and for better decision-making at all levels and
(iii) environmental labelling and certification

Order N°6830/2001 establishing the modalities and procedures for public participation in the environmental
assessment. This decree was made in application of the provisions of the preceding decree n°99-954 (MECIE).

Inter-ministerial Order N° 4355/97 defining and delimiting sensitive areas. This is part of the application of

Decree N° 95-377 (MECIE). It presents in annex the definition and delimitation of ten (10) sensitive marine,
coastal and terrestrial ecosystems. This decree was implemented by Inter-ministerial Order N° 18177/04.

Texts on environmental assessment

According to Article 13 of the new updated Malagasy Environmental Charter Law, «all public or private investment
projects, whether or not they are subject to authorisation or approval by an administrative authority, or whether they
are likely to affect the environment, must be subject to an impact study».

Generally speaking, according to the MECIE Decree cited above, after a preliminary sorting, the required environmental
studies can be classified, on the basis of the brief description of the project and its location, as follows:

Full Environmental and Social Impact Assessment (ESIA): National Environment Office (ONE) is responsible for
examining the related files.

Environmental Commitment Programme (PREE): the relevant files are examined by the Ministry responsible
for the activity in question.

No study required



The environmental impact study is an obligation that applies to projects likely to have significant effects, whereas the
environmental commitment programme is aimed at projects likely to have more circumscribed effects.

The MECIE decree establishes the stages of the ESIA process, the powers of the public institutions, the duties of the
promoter, the mechanisms for the evaluation of the study by a Technical Committee, the stages of investigation and
public hearings, the issuance of the permit and its conditions of execution, as well as the rules governing the monitoring
of the latter. It does the same for the PREE process, although the latter has much simpler administrative features.

Annex | of the MECIE decree identifies various categories of projects that must undergo a full ESIA.

For example, projects meeting the following criteria are: works that may affect sensitive areas, developments, works
and works that are likely, due to their technical nature, their scale and the sensitivity of the environment in which they
are located, to have harmful consequences for the environment, such as any road construction and development
project, whether paved or not; any hydro-agricultural or agricultural development or rehabilitation project of more than
1,000 ha; any water withdrawal (surface water or groundwater) of more than 30 m3/h; any project for the spreading of
chemical products likely, due to its scale, to harm the environment and human health; etc.

The activities that are subject to a mandatory PREE are defined in Annex Il of the MECIE decree.

For example, the following types of projects must be subject to an PREE: any periodic maintenance project for an
unpaved road of more than 30km; any hydro-agricultural or agricultural development or rehabilitation project with a
surface area of between 200 and 1,000 ha; any semi-industrial and artisanal livestock farming project; etc.

In all cases, account is taken of the technical nature and scale of the projects, as well as the sensitivity of the environment
in which they are implemented. The National Environment Office (ONE) is the only body authorised to establish or
validate a preliminary environmental examination (screening) on the basis of a brief description of the project and its
location.

In application of Article 14 of the Charter and the provisions of the MECIE decree, Inter-ministerial Order N°6830/2001
of 28 June 2001 lays down the methods and procedures for public participation in the environmental assessment. This
order recommends informing the public concerned by the project about the existence of the project and collecting their
opinions on this subject either by on-site consultation of the documents, or by public enquiry, or by public hearing, and
includes an information phase on the project and a consultation phase during which the opinions of the public
concerned by the project are collected.

4.1.3. Texts on the agricultural sector

- Decree n°62-190 of 24 April 1962 sets out the terms of application of Law n°61-034 of 15 November 1961 on
the irrigation of rice fields and cultivated land.

- Law n°2014-042 governs the rehabilitation, management, maintenance, preservation and policing of hydro-
agricultural networks, and the implementation of infrastructure works and structures contributing to the
development and enhancement of the land served by them, as well as the adjoining watersheds, without
distinction of mode or source of financing.

- Decree No. 2013-070 sets the standards for the construction, extension and rehabilitation of hydro-agricultural
infrastructure, designed to protect them from the effects of floods.

- Law n°94-038 of 3 January 1995 regulates seeds. The categories of seeds and seedlings provided for by this law
are: breeder, foundation, registered, certified and ordinary seeds.

- Decree n°85-129 of 3 May 1985 sets the Malagasy standard for green coffee intended for marketing. It specifies
in particular that Malagasy green coffees must belong to one of the varieties and their hybrids designated
below: coffea arabica, coffea canephora, coffea Liberia.

- Decree n°2004-1135 of 21 December 2004 regulates beekeeping in Madagascar. It specifies in particular the
regulatory provisions relating to the exploitation and establishment of bee farms, and those relating to hive
products.



Ordinance n°62-123 of 1 October 1962 classifies Madagascar's land into forestry, pastoral and agricultural
zones.

4.1.4. Texts on the road sector

Law n°® 98-026, which recasts the Road Charter in Madagascar, defines the modalities of rational management
of road assets and determines the levels of responsibility of the State, decentralised territorial collectivities
and private operators, in terms of construction, rehabilitation, maintenance and operation of the road, in close
relation with environmental protection (article 1).

Ordinance N°60-106 of 30 October 1960 sets the right-of-way reserve, a strip of land coaxial to the road, at
30m wide for national roads and 20m wide for provincial roads, which is intended to accommodate subsequent
widening works. It imposes easements within the right-of-way reserve, including a ban on encroachment by
construction or cultivation. There is nevertheless the possibility of temporary occupation authorisation for
seasonal crops, by the Ministry in charge of Public Works, revocable at any time and without compensation
other than the value of the authorised crops.

Law N°2017-002 on the Road Code in Madagascar determines the conditions of use of roads open to public
traffic. Its objective is to ensure the safety and security of traffic and road transport of goods and people.

Law n°99-023 of 19 August 1999 on the regulation of public contracting and project management for works of
general interest, mentions the attributions of project owners and the parts or all of those that can be entrusted
to a delegated project owner such as the definition of the administrative and technical conditions of the work,
the management of the operation, the choice of contractors, the payment of project owners, contractors and
service providers, etc.

4.1.5. Texts on land

Law N°2005-019 of 17 October 2005 sets out the principles governing the status of land. There are thus three
statuses of land: i) State domain, decentralised communities and other legal persons under public law; ii) land
belonging to private persons; and iii) land included in areas subject to specific legal regimes. In particular, this
law specifies that private land is divided into land that is the subject of a property right recognised by a land
title, i.e. 1) land that has been the subject of an individual or collective registration procedure; and 2) land held
by virtue of an untitled property right that can be established/recognised by an appropriate procedure.

Ordinance N°62-023 of 19 September 1962 provides a framework for expropriation in the public interest, for
the amicable acquisition of real estate by the State or secondary public authorities, and for capital gains on
land.

Decree N°63-030 of 16 January 1963 sets out the terms of application of Ordinance N°62-023 of 19 September
1962.

4.1.6. Texts on resources

Inter-ministerial Order N° 4355/97 on the definition and delimitation of sensitive areas stipulates, in Article 3,
that the following are considered sensitive areas [...] areas subject to erosion [...] swampy areas, natural
conservation areas, drinking, mineral or underground water protection areas [...]. The areas where protected
and/or endangered species are found are merged with the natural conservation areas in which they are found.
Furthermore, this decree n24355 /97 recalls in its introductory note that the MECIE decree recommends that
preliminary environmental impact studies be systematically required each time these sensitive areas are
envisaged as a location for any activity of any kind, in order to ensure special protection of these areas whose
ecological functions are important.



4.2.

Law n° 2015-005 of 26 February 2015 on the revision of the Protected Areas Management Code, specifies that
a Protected Area (PA) is a delimited territory, terrestrial, marine, coastal or aquatic, whose components have
a particular value, notably biological, natural, aesthetic, morphological, historical, archaeological, cultural or
religious, and which requires, in the general interest, a multi-faceted preservation.

Law n° 98-029 on the Water Code describes the general framework for the protection and management of
water resources.

Decree n°2003-464 of 15 April 2003, on the classification of surface waters, presents the quality classes in force
in Madagascar to assess the quality of watercourses and determine possible uses. This decree distinguishes
between (i) watercourses of good quality where multiple uses are possible (class A); (ii) watercourses of
average quality, with the possibility of recreational use, but bathing may be prohibited (class B); (iii)
watercourses of poor quality, where all bathing is prohibited (class C); and (iv) watercourses with excessive
contamination, and where no use is possible except for navigation (out of class).

Ordinance N°28-029 on the protection, safeguarding and conservation of the national heritage applies to
natural and cultural heritage.

4.1.7. Texts governing the field of work

Law n°2003-044 of 28 July 2004 on the Labour Code. This law sets out the general principles applicable to all

workers whose employment contract is executed in Madagascar, with the exception of State employees and
workers governed by the Merchant Navy Code; and to all employers, regardless of their status or sector of
activity. It aims to develop a stable and effectively applied body of rules for both the worker and the employer.
Decree N°95-175 of 23 November 1995 is a decree implementing the provisions of Law N°94-029 of 25 August
1995 on the Labour Code.

Decree N°2011-626 Implementing Law N°2003 - 044 of 28 July 2004 on the Labour Code, on the fight against
HIV/AIDS in the workplace. This decree aims at (i) integrating the HIV/AIDS component into the company's
work programme; (ii) taking the necessary measures to prevent any HIV/AIDS infection in the workplace; and
referring the patient (if necessary) to a medical centre and (iii) prohibiting any discrimination against the
patient.

Law N°94 027 of 18 November 1994 on the hygiene, safety and environment at work code. This law stipulates
the collective and individual protection of the life and health of workers against all risks inherent to the
workplace; as well as the hygiene and safety measures to be followed.

Law N° 2011 - 002 of 15 July 2001 on the Health Code. This law aims to provide health professionals and the
population with an updated legal instrument that is credible and accessible to all. Above all, it defines the
general principles of the organisation and functioning of the Health Sector.

IFAD'S ENVIRONMENTAL PROCEDURES

Social, Environmental and Climate Assessment Procedures (PESEC)3of IFAD, are one of the core elements of IFAD's
approach to promoting sustainable development. They refine the criteria for integrating environmental aspects into
IFAD's operations and give priority to social aspects through a set of principles, tools and obligations set out in them.
These procedures also define the limits of IFAD's role and the responsibility of other parties, including the originating
institutions, that fund IFAD interventions.

The PESECs draw lessons from past and recent environmental experience of IFAD and its partners, and guide IFAD's
future activities on the environment and natural resources for the long term. The focus is on the integrated assessment
of environmental, social and economic factors, which are essential for poverty reduction and sustainable development,
plus broader factors such as institutions and governance.

3 |FAD. Social, Environmental and Climate Assessment Procedures. 2017 Edition



PESECs also take into account the changing global context and realities that influence environmental sustainability. In
this way, they define a common approach that is sufficiently flexible to allow environmental and social assessment to
be undertaken in different contexts. However, they emphasize the need to work with borrowing countries and partners
to develop and implement policies, plans, programmes and investments that take into account the linkages between
environment and poverty and that tailor IFAD support to the different environmental management capacities of each
country.

IFAD's PESECs differ from other existing environmental guidelines in that they focus on the rural poor and the vital role
of good environmental and natural resource management in improving livelihoods in poor rural areas.

Thus, IFAD-funded projects are assigned to one of three categories (A, B or C) according to the likely importance of
environmental and social problems, based on established criteria. The three project categories are as follows

- Category A: The programme/project may have adverse environmental and/or social impacts: i) that are
significant, irreversible or unprecedented; ii) that affect an area larger than the sites or facilities subject to
physical interventions; and iii) that cannot be easily remedied by preventive or mitigating measures. For
Category A programmes/projects, a formal ESIA is required for the whole programme/project or for one or
more of the components, with details in the ESMP.

- Category B: The programme/project may have a negative environmental and/or social impact on human
populations or ecologically significant areas, but this impact: i) is less negative than in category A, ii) is site-
specific and rarely irreversible; and iii) can be easily remedied by appropriate prevention and/or mitigation
measures. Although no formal ESIA is required for Category B programmes/projects, in many cases further
environmental analysis may be undertaken during project preparation or implementation. Category B project
operations usually require an ESMP, which can either be a stand-alone document or the result of an
environmental analysis.

- Category C: The environmental or social impacts of the programme/project will be negligible or nil. No further
environmental analysis is required.

The design report for the DEFIS project has highlighted that at this stage several potential risks are identified, but the
description of the actions in the project framework document and the implementation of the environmental procedures
show that they are well identified by the design. Thus, the socio-environmental risk of the DEFIS programme has been
assessed as moderate, category B.

4.3. GCF’'S SAFEGUARD POLICIES

The Green Climate Fund (GCF) has a number of policies that govern the operation of the projects, programmes and
activities it funds. The most relevant to this study are :

e The Environmental and Social Policy?, which aims to regulate the protection against environmental and social
risks of funded projects and programmes.

The Green Climate Fund's Environmental and Social Management System (ESMS) is composed of processes
and procedures that help the Green Climate Fund to identify, analyse, avoid, minimise and mitigate any
potential negative environmental and social impacts of climate finance activities. The ESMS is designed not
only to avoid harm, but also to improve the environmental and social performance of the Green Climate Fund
and the activities it finances, consistently over time.

e The Gender Equality Policy®, which aims to effectively promote the gender approach to achieve more equitable
and sustainable climate action.

The impacts of climate change affect women and men differently. Women are the hardest hit by dramatic
changes in climate conditions. Women's mortality from climate-related disasters is higher than that of men.

*https://www.greenclimate.fund/projects/safeguards/ess
Shttps://www.greenclimate.fund/projects/gender
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Compared to men, women's domestic burdens (e.g. collecting firewood and water) increase significantly with
various manifestations of climate change.

Women tend to be more dependent on natural resources for their livelihoods. Any decline in land and biomass
productivity affects women more than men, especially in rural areas. In urban areas, after climate-related
disasters, it is more difficult for poor women than poor men to regain their economic status and well-being.
Women, as well as men, contribute significantly to the fight against climate change as knowledgeable small-
scale farmers and leaders of climate change adaptation and mitigation initiatives

e The Indigenous Peoples' Policy®, which helps the Fund to specifically protect indigenous peoples and
communities from the negative impacts of its projects and activities, and to facilitate their access to financing.

Indigenous peoples are unique and a distinct stakeholder of the GCF. The rights of indigenous peoples are
affirmed by international human rights instruments, including binding treaties and the United Nations
Declaration on the Rights of Indigenous Peoples (UNDRIP). Indigenous peoples have invaluable and essential
contributions to make to climate change mitigation and adaptation. Yet they also face serious threats to the
realisation of their rights from climate change-related actions.

The importance of engaging with indigenous peoples in climate change policies and actions has been
recognised by the Conference of the Parties (COP) to the United Nations Framework Convention on Climate
Change (UNFCCC), including in the Cancun Agreement. The preamble to the Paris Agreement also recognises
that Parties should, in taking action to address climate change, respect, promote and take into account their
respective obligations regarding, inter alia, the rights of indigenous peoples. The COP decision adopting the
Paris Agreement recognised the need to strengthen the practices and efforts of local communities and
indigenous peoples related to addressing and responding to climate change and operationalised the Local
Communities and Indigenous Peoples' Platform to achieve this. The COP further requested the Green Climate
Fund to consider a recommendation "to enhance [its] consideration of local, indigenous and traditional
knowledge and practices and their integration into adaptation planning and practices, as well as monitoring,
assessment and reporting procedures".

4.4. ANALYSIS OF THE APPLICABILITY OF IFAD OPERATIONAL POLICIES:

Guidance Note Applicability

Guidance Note 1 on | Yes: The project is located in areas providing ecosystem services that project
Biodiversity stakeholders depend on for survival, food, livelihoods, or primary income, or that are
used to support the project. Biodiversity Guidance Standard is triggered

Mitigation measures will be taken to minimize the impact of the project on biodiversity

The ESMF assessment demonstrated that Project activities will not affect natural
habitats. Indeed, the environmental assessments carried out for the selected tracks and
irrigated perimeters, the field visits and the public consultations during the preparation
of the ESIAs and the ESMF did not indicate any negative impacts on the natural habitats
due to their location. out of sensitive areas

Guidance note 2: Resource | Yes: Natural resource harvesting activities are planned as part of the project.
efficiency and  pollution | Construction activities can pollute the air, water and soil

prevention
Waste during construction activities may be generated.

However, in the context of DEFIS+, the use of pest control, no Pest and Pesticide
Management Plan (PGPP) has been prepared, the project is classified as category B and
does not require the development of this plan.

Shttps://www.greenclimate.fund/projects/safeguards/ip
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Guidance note 3: Cultural
heritage

Yes: Construction work on new infrastructure will not affect recognized “heritage” sites.
But it could be that while carrying out the work, accidental encounters on cultural sites
may occur (fortuitous discovery of tombs, etc.). In this case, reference should be made
to the relevant provisions mentioned in the ESMF. In addition, the provisions of
Ordinance No. 82-029 of November 6, 1982 relating to the safeguarding, protection and
conservation of national heritage can be applied. In addition, public consultations must
inform the Project beforehand about the existence of physical cultural resources (case of
sacred trees if there are any).

Guidance note 4 Indigenous
peoples

No: No Project activities will be carried out in areas where indigenous peoples reside.

Guidance note 5 Labor and
working conditions

Yes: All activities are likely to cause direct and indirect environmental and social impacts
on the principals in the areas of action of the Project. In addition, the health risks
(including STD / AIDS) and the safety of workers and local residents are significant. The
standard is therefore triggered because the proposed activities have the potential to
have adverse environmental and social impacts.

Yes: Misplaced infrastructure rehabilitation activities can cause negative impacts on
communities such as pollution, water-related diseases, communicable and non-
communicable diseases, injuries, nutritional disorders, failure or malfunction of
infrastructure put in place could threaten the safety of communities, accidents that may
occur during construction, violence against women, including sexual exploitation and
abuse, the influx of workers could have potential impacts on community health and
safety

Guidance note 6:
Community  health and
safety

Guidance note 7

Resettlement and economic
reintegration

Yes: All The rural road rehabilitation works will make the effort to avoid any displacement
of people. Indeed, it was agreed that the DEFIS Program will rehabilitate the current
tracks as it stands and will not generally affect the other environments and will not affect
the livelihoods of the population.

Thus, no RAP will not be drawn up, the project does not provide for the acquisition of
land or displacement of the population, the project is a category B project and does not
require the development of a Resettlement Action Plan, but an abbreviated
Resettlement Action Plan in this case.

Indeed, in a few rare cases, especially for irrigated perimeters, some people could lose
their land, it should be dealt with on a case-by-case basis. Thus, these affected people
will be compensated for their losses and pays particular attention to the needs of
vulnerable groups within the populations.

Guidance note 8 Financial
intermediaries and direct
investments

Yes: This standard is triggered, the DEFIS Program contributes to the Agricultural
Development Fund for the scaling up of these activities, and these partners assume
delegated responsibility for environmental and social assessment

Guidance Standard 9 Climate
Change

Yes The project areas are affected by climatic hazards.

However, the DEFIS+ project will be implemented to reduce vulnerabilities to climate
change

4.5.

MEASURES OF COMPLIANCE OF PROJECT ACTIVITIES WITH NATIONAL

LEGISLATION AND IFAD SAFEGUARD POLICIES

Analysis of the applicability of IFAD operational policies:




Activities of

the project | National legal framework

IFAD safeguard policies

Measures planned by

concerned the Program to comply
with the legal
framework

Rehabilitation of irrigated | The law on the environment; | Guidance Note on | Systematic screening

perimeters The MECIE decree Resettlement and Economic | of sub-projects;

Rehabilitation

of rural roads

Reintegration

Guidance note 3: Cultural
heritage

Guidance note 2: Resource
efficiency and pollution
prevention

Guidance Note 1 on
Biodiversity

Prepare a PREE

Irrigation works Water management
n°98-028 on the water code)

Guidance note 2: Resource
efficiency and pollution
prevention
Guidance Note 1 on
Biodiversity

Dimension the works
on the capacities of the
basins; Comply with
the measures on the
management of the 62
opening up (culverts,
viaduct) wharf site
waste

Use of firewood;

Reforestation,
Forestry

legislation;

Renewable natural resources
Law No. 97-017 of 8 August
1997 revising

Guidance Note 1 on
Biodiversity
Guidance note 2: Resource
efficiency and pollution
prevention

Participatory
Development Plan;
Prioritize  indigenous
species; Comply with
forestry legislation
Deforest only the areas
required for  the
implementation of the
sub-project;  Acquire
clearance
authorization

Use of local labor in the works

(roads, rehabilitation of | labor code

irrigated perimeters), other

investments

Law No. 2003-044 on the

fundamental labor
standards issued by the
International Labor
Organization (ILO),
Guidance note 6:
Community health and
safety

Guidance note 5 Labor and
working conditions

Compliance with
directives related to
the use of labor

In short, the national legislative and regulatory framework of the Republic of Madagascar consists of a relatively
complete normative framework that supports all the activities planned under the project. These are support activities
for water management (dam rehabilitation) and the development of irrigated areas, reforestation and reforestation
activities. All these activities are framed by the provisions of the law on the environment (the MECIE code of the
territory, the law on the management of biodiversity and forest legislation, the law on the water code which regulates
the different uses of water). water, the law on the labor code which guarantees the safety and well-being of workers
and the land law which organizes access to land and the securing of family farms. These national legal provisions are
not contradictory. On the contrary, the two frameworks (national and the standards) complement each other.

4.5.1.

Summary of the analysis of the national regulatory framework and IFAD policy

about resettlement




Legal and regulatory framework of the project within the framework of resettlement is defined by the laws and

regulations of the Malagasy State and the policy on involuntary resettlement of IFAD:

Compliance with
the Malagasy legal
framework

IFAD provisions

Procedures to adopt

Preparation of a
Resettlement  Action

The national legal
framework does not

The guidance note applies when
physical displacement of people and

A Resettlement Action Plan
document will be prepared as

and consultation

must be organized

to validate and
complete the
identification of

people likely to be

affected by the
project through
commodo and

incommodo surveys

of the project and the resettlement to
be considered. The completion of the
RAP must be preceded by procedures
for dissemination, involvement and
the holding of a hearing or interview
with all the stakeholders. The holding
of public consultation sessions must
take into account the identification
and consultation of vulnerable groups
or individuals.

Plan clearly define the | loss of assets are unavoidable. A | part of the project, including
preparation of a | Resettlement Action Plan must then | the inventory and census of
plan related to | be developed in order to reduce as | goods and populations likely to
resettlement. much as possible the impacts that may | be affected by the project and

be generated by the resettlement but | procedures related to
also to provide the PAPs with | compensation.
assistance during all the resettlement
phases.
Public participation | Public consultation | The local population must be informed | Public consultation sessions

will be conducted in all the
localities concerned by the area
covered by the project to
publicize the various
components of the project in
order to collect the opinions
and wishes of the local
populations. Add to this the
commodo and incommodo
surveys in the localities
concerned by the project

Identification of
Project Affected
Persons and Project

Affected Assets

The preliminary
identification of the
assets (buildings
and land) affected
and their status
must be established
by carrying out
parcel statements.
The legal framework
only takes into
account the
affected assets.

Resettlement Action Plan includes a
socio-economic survey, a census of
PAPs , an inventory of affected assets
and a list of beneficiaries entitled to
compensation.

The resettlement action plan
considers the complementarity
of the recommendations. Thus,
a socio-economic survey of the
People affected by the project
will be carried out during the
preparation of the
resettlement  action plan
together with the development
of a statement of
georeferenced plot plans in the
area of influence.

Eligibility for

compensation

According to
Malagasy
legislation, two

categories of people
are eligible: formal
occupant and
traditional occupant
(usufruct).

- Article 18 of State
Law No. 2006-031 of
24 November 2006

The note recognizes the rights of the
following three groups of people:

- People who have formal legal rights
to land or other property recognized
under the laws of the country
concerned.

- People who would not have formal
legal rights to land or other assets at
the time of the census or assessment,
but can prove that they have a claim

The Resettlement Action Plan
will apply the provisions of the
ADB as well as the Malagasy
legislation. Anyone affected by
expropriation under the project
will be compensated for both
land and livelihood.




relates to land

development

- Law No. 2005-019
instituting untitled
private properties of
land without status
or in the private
domain of public
persons

- Article 33 of Law

No. 2005-019 on
land tenure defining
untitled land

that would be recognized by the
customary laws of the country.

- Those who do not have legal rights or
recognizable claims to the lands they
occupy within the project's area of
influence, and who do not belong to
either of the two categories described
above, but who by themselves -
themselves  or  through  other
witnesses, can prove that they
occupied the area of influence of the
project for a certain time

Eligibility deadline

Malagasy legislation
specifies a deadline
for the inventory of
property and assets
affected by an
investment project,
whose rights
holders are eligible
for compensation.

The note recommends national
legislation to determine the procedure
for establishing an eligibility cut-off
date. In the event that no text specifies
it, it will be necessary to set a deadline
for the definition of rights, while
ensuring that the information relating
to the deadline for eligibility is
disseminated in the project area.

The resettlement plan provides
for fair and  equitable
compensation to all Project
Affected Persons. The eligibility
date will be communicated by
posting and during public
consultations.

Assessment  of

affected

the

value of the property

Constitution of an
Administrative
Commission which
determines the
value of the goods
affected.

Affected persons should be
compensated for their losses at full
replacement cost, prior to their actual
relocation, prior to the taking of land
and related assets, or prior to
commencement of project activities
when the project is implemented in
phases. To this end, a quality control
and monitoring system has been putin
place to validate that the promised
compensation package has actually
been acquired.

Establishment of an
Administrative Evaluation
Commission which determines
the compensation and
validates the amount of
compensation received by the
People affected by the project

Clearing mode

In cash

Affected people can choose
resettlement options. When possible,
the note recommends as a priority the
offer of land in return for that lost or
compensation in kind and not in cash,
when possible.

.Any option is possible, as far as
possible, the option of being
able to compensate the people
affected in kind, in particular in
terms of replacement will be
preferred, but compensation in
cash remains open.

GAP ASSESSMENT GAP ASSESSMENT OF INDIGENOUS PEOPLE:

There’s no indigenous people in the area, but DEFIS work with vulnerable communities

National framework

IFAD Framework

At national

peoples
constitution, in

level,

line

Madagascar
recognizes the rights of indigenous
in the preamble to its
with

the

For IFAD, the fundamental principles
for its Policy of Engagement with
Indigenous
recognizing cultural

Peoples are (i)

heritage and | And

principles

The Project will
activities in vulnerable communities

implement the fundamental

develop these

for its Policy of




International Bill of Human Rights | identity as assets; (ii) obtaining free, | Engagement with Indigenous
and the African Bill of Human Rights; | prior and informed consent (FPIC); | Peoples such as: (i) recognizing
nevertheless, there are no specific | (iii) strengthening community-driven | cultural heritage and identity as
legal provisions concerning | development; (iv) promote equitable | assets; (ii) obtaining free, prior and
indigenous  peoples. The law | access to lands, territories and | informed consent (FPIC); (iii)
recognizes customary law in general, | resources; (v) value indigenous | strengthening community-driven
and customary land status and use | peoples' knowledge; (vi) increase the | development; (iv) promoting
rights in particular. The | resilience of indigenous peoples' | equitable access to lands, territories
empowerment of local communities | ecosystems (environmental issues | and resources; (v) valuing indigenous
in the management of their land | and climate change); (vii) promote | peoples' knowledge; (vi) increasing

resources. access to markets; (viii) support | the resilience of indigenous peoples'

empowerment; (ix) promote gender | ecosystems (environmental issues
The MECIE decree and the Sector equality. and climate change); (vii) promoting
Guide for carrying out an access to markets; (viii) supporting
environmental impact assessment empowerment; (ix) promoting
(EIA), focusing on social, economic, gender equality.

cultural and spatial impacts.

4.5.1. Measures in case of accidental discovery of cultural / archaeological objects:

If during the implementation of project activities, archaeological sites, historical sites, remains, and objects, including
cemeteries and / or individual graves, the Contractor/ Executing Agency shall:

# Halt construction activities in the chance find area;
¢ Delineate the discovery site or region;

e Secure the site to prevent any damage or loss of removable objects. In case of removable antiquities or sensitive
remains, a night guard must be present until the responsible local authorities and the Ministry of Information, Culture
and Communication take over;

# Notify the supervisor or authority in charge of works control, who in turn will inform the responsible local authorities
and the Ministry of Information, Culture and Communication immediately (less than 24 hours).

¢ Contact the local authorities and/or the Ministry of Information, Culture and Communication, which would be
responsible for the protection and preservation of the site before deciding on the appropriate procedures to follow.
This would require a preliminary assessment of the finds to be made by archaeologists from the relevant Ministry of
Information, Culture and Communication (within 72 hours).

# The significance and significance of the findings should be assessed against the various criteria relevant to cultural
heritage, including aesthetic, historical, scientific or research, social and economic values.

¢ Ensure that decisions on how to handle the discovery are taken by the responsible authorities and/or the Ministry of
Information, Culture and Communication. This could include changes in the plan (such as when the find is an immovable
remains of cultural or archaeological significance) for conservation, preservation, restoration and recovery

. ¢ Work will only resume after authorization has been given by the competent local authorities and/or the Ministry of
Information, Culture and Communication, as the case may be. When moving a grave, the following steps are followed:

1. The project managers notify the inheriting family.
2. The family then asks for the blessing and permission of the deceased,;
3. The rituals identical to the famadihana (reversal of death) are carried out during which the body is exhumed;

4. The body is transferred to the newly constructed grave. The expenses incurred by the blessing request ritual, the
construction of a new tomb, the famadihana or alafaditra ritual are borne by the project. It is customary for the project



to make a sacrifice of zebu to honor the deceased and his family. In the case of a sacred site, it is the same rite except
that there is transfer of sacred objects instead of famadihana or alafaditra.

The national legal framework and
ancestral and customary provisions

Cultural Heritage Guidance Note

Conclusion and retained provisions

ORDER N° 82-029 OF NOVEMBER 6,
1982 relating to the safeguarding,
protection and conservation of the
national heritage; ® Art 45 When, as
a result of any work, discoveries
likely to be of interest to art, history,
prehistory, archeology and science
or technology in general are made,
any inventor is required to notify
local authorities within three days of
discovery. * Art 46 if the discovery
takes place on land belonging to a
public authority, classification is
automatic... If it is private land, the
land is classified with the owner's
agreement. In the event of refusal,
the State may proceed to
expropriation for reasons of public
utility.

¢ In the event of displacement of
graves, the ritual identical to
famadihana or alafaditra (turning of
death) should be practiced

Procedures: Develop a concise
management plan related to cultural
heritage (which can be a component
of the overall environmental and
social management plan). These
plans ensure compliance with the
general policy defined by the
authorities of the country, national
legislation and international
standards for the protection of
cultural heritage and describe the
institutional responsibilities for its
protection.

Community consultation

National law provides for heritage
protection and conservation
measures through Articles 45 and 46.
As part of the project, national law
will be applied In the event of a
chance discovery, national Ilaw
recommends notifying the
authorities within three days. The
project will apply the national
provisions.

Apply ancestral provisions

4.6.

4.6.1. Screening of activities

ENVIRONMENTAL AND SOCIAL ASSESSMENT PROCESS:

Environmental and social sorting consists of identifying the characteristics of the activity in order to determine the scope
of its potential negative impacts and which consists of determining whether a project requires an ESIA or a PREE or
ESMP. This should make it possible to categorize the activity and thus define the level of environmental and social
assessment that will be applied to it. The sorting will also make it possible to identify the level of environmental analysis
to be carried out. The selection of sub-projects can only be made after the specific site and location of the sub-project
is identified. Conducting a field visit to the sub-project site and developing understanding of the biophysical and socio-
economic environments, including the rural setting around the project site is essential to assess how environmentally
friendly sub-project activities are. environment and socially acceptable

The screening process thus consists of determining:

e The nature of the project and the works,

e Potential environmental and social issues,

e Specific activities having particular impacts on the environment and requiring appropriate mitigation measures
(e.g. extraction of materials, etc.),

e The type of public consultation to be conducted,

e The type of environmental analysis to be performed.



It should be noted that the DEFIS Program has been classified in category “B” by IFAD. The reason is that the project
includes activities for the development of irrigated perimeters, rehabilitation of hydraulic structures, rehabilitation of
tracks, construction of storage equipment and agricultural development which can have moderate to low impacts on
the environment. environment and social. In addition, the project includes social aspects of reforestation. In this
respect, the results of the selection must lead to environmental category B or C.

Program activities categorized as “B” will require environmental work:
a) either the application of simple mitigation measures; or
b) preparation of Environmental impact assessment or Environmental engagement program

Category C indicates that the potential environmental and social impacts are considered insignificant and require either
simple environmental measures or no mitigation measures. After analyzing the information contained in the selection
results and after determining the correct environmental category, and therefore the extent of the environmental work
required, the Project's Environmental and Social Experts will make a recommendation as to whether: (a) a 100
environmental labor will not be required; (b) the application of simple mitigation measures will suffice; or (c) an
Environmental impact assessment or Environmental engagement program will have to be carried out.

4.6.2. Categorization of activities

a) IFAD environmental categories

Based on the results of the screening, the activity is classified according to IFAD's environmental categories:

- Category A: The project may have negative environmental and/or social impacts: (i) significant, irreversible or
unprecedented; (ii) affecting an area larger than the sites or facilities subject to physical interventions; and (iii)
which would not be easily remedied through preventive or mitigative measures. A formal Environmental
impact assessment is then necessary, with details in the ESMP;

- Category B: The project may have a negative environmental and/or social impact on human populations or on
areas of ecological importance, but this impact: i) is less negative than that of category A; ii) is site-specific and
rarely irreversible; and iii) can be easily corrected by appropriate prevention and/or mitigation measures. A
formal Environmental impact assessment is not required, but further environmental analysis may be
undertaken, during project preparation or implementation. Category B project operations usually require an
ESMP, which can either be a stand-alone document or be the result of an environmental analysis. ;

- Category C: The environmental or social impacts of the programme/project will be negligible or nil. No other
environmental analysis is required.

During the design of the DEFIS Program, the socio-environmental risk of its activities was assessed as moderate, category
B. Thus, for most DEFIS activities, it is possible to prepare an ESMP without an environmental analysis and further social
support is required, and that only routine mitigation measures are sufficient. Category A sub-projects are not eligible
under the DEFIS Program.

b) Pre-categorization of activities / sub-projects according to national regulations

Compared to national regulations, the sub-projects categorized A and which will have to be the subject of ESIA, will
comply with the provisions of Annex | of the MECIE decree (ESIA). For categorized B sub-projects, environmental sorting
or "screening" is necessary to determine the form of the impact study, i.e. by complying with the provisions of Appendix
| of the MECIE decree Environmental impact assessment (ESIA) or the provisions of Annex Il of the MECIE decree
(Environmental engagement program).

Regional office for the Environment is the entity empowered to establish or validate an environmental “screening”
according to national regulations. In consultation with ONE, it was decided that a pre-categorization of activities / sub-
projects will be made at the stage of the development of the ESMF in order to determine those which will be the subject
of environmental sorting by Regional Office for the Environment (“screening”). This pre-categorization was carried out
with the approval of the Regional Office for the Environment.



Indeed, it was found that sub-projects can be subject to simple environmental guidelines and do not necessarily require
categorization by ONE. Sub-projects that do not require ONE categorization generally meet at least one of the following
criteria: low footprint, low environmental and social risk, duplicable in the Program intervention localities, is not listed
in Annexes 1 and 2 of the MECIE decree.

Table 1— Pre-categorization of sub-projects

Project components

Under Project

Category of

Categorization

the sub- | of ONE
projects
Component I: Yes
Strengthening the climate
resilience of agricultural
production systems and
increasing carbon
sequestration through the
adoption of technological
innovations and climate-
smart practices
Improved water | Protection of irrigated perimeters against the | Category B Yes
management for | impacts of climate change
sustainable agriculture
Sustainable management of sub-watersheds | Category C No
(adjacent to irrigated perimeters) and landscape
restoration: Establishment of nurseries, earthworks,
biological control, agroforestry
Strengthening of consultants and capacity building | Category C
of companies with improved standards
Capacity building of water user associations to | Category C No
manage water and apply sustainable practices to
reduce siltation
Construction of water reservoirs for drip irrigation | Category B No
and for small livestock
Improved agro-climatic | Installation of automated agro-meteorological | Category C No
information systems stations and development of a flood and drought
monitoring and forecasting system
Strengthening the capacities of the decentralized
administration
Dissemination of meteorological data
Adoption and application | Promotion of new adapted technologies: renewable | Category B No
of new technologies that | energies and energy and water saving technologies:
build climate resilience, | drip micro-irrigation, improved stoves, solar pumps,
sequester carbon and | dryers, solar, biogas, solar crushers
reduce GHG emissions
Research  partnership  with  national and | CategoryC No

international institutions for the promotion of high-




Project components Under Project Category of | Categorization
the sub- | of ONE
projects

performance species/varieties that are resilient to
climate change
Support for the Seed Production Center Category C No
Rural access roads
strengthened Reinforce unpaved rural access roads to reduce the | Category B Yes
impacts of climatic hazards: drainage systems,
pavement
Training on construction standards related to | CategoryC No
climate change (PCU/ILO/Technical Institutes)
Train rural development actors on climate change | Category C No
adaptation and mitigation of food production
systems for better nutrition
Exchange visits on the adaptation of food systems to | Category C No
climate change and on the carbon sequestration
potential of improved agricultural practices
Capitalization of good practices and knowledge on | Category C No
climate change adaptation and mitigation measures

A) Environmental and Social Impact Assessment

Depending on the categorization of the activity, the environmental assessment is carried out in the required form
(Environmental and Social Impact Assessment or Environmental Engagement Program / Environmental and Social
Management Plan (ESMP)).

B Case of an Environmental and Social Impact Assessment (ESIA):

For projects with significant and varied environmental and social impacts on the environment, an Environmental and
Social Impact Assessment (ESIA), including a detailed Environmental and Social Management Plan (ESMP), must be
prepared, in accordance with the national regulations and IFAD's environmental procedures. A template Terms of
Reference (ToRs) for conducting ESIAs is provided in Annex 1.

The ESIAs must be the subject of public consultations at the level of the localities concerned by the activities in question.
The results of these public consultations will be incorporated into the ESIA document.

B (Case of an environmental analysis - Environmental Engagement Program/ Environmental and Social Management
Plan (ESMP):

For projects whose environmental and social impacts will be considered low and for which the preparation of an ESIA is
not considered necessary, an Environmental Engagement Program in the form of a simplified Environmental and Social
Management Plan will be prepared. In particular, it will specify the corrective measures appropriate to the project,
based on the indicative mitigation measures already proposed in this ESMF (see chapter Error! Reference source not
found.).

The measures defined in the simplified Environmental and Social Management Plan must be included in the
specifications of the Company in charge of the works.



B Case of sub-projects not requiring categorization by regional Office of Environment

For sub-projects that do not require “screening” by regional Office of Environment, environmental and social directives
will have to be considered for their implementation. To do this, the companies as well as the entities in charge of the
implementation and those of the follow-up of the sub-projects / activities will have to take into account:

- the indicative mitigation measures for each type of activity concerned, already proposed in this ESMF (see

chapter Error! Reference source not found.);

- the environmental and social clauses to be included in the BDs (see Appendix 4).

The types of environmental assessment to be conducted, depending on the category of the sub-project considered, are

summarized in the following table.

Category

Environmental assessment required

Category B sub-project requiring environmental and/or
social analysis

Environmental
Environmental Engagement Program of narrower scope
than for
Environmental and Social Management Plan (ESMP)

and Social Impact Assessment or

a category A project and includes an

Category B subproject not requiring environmental
and/or social analysis and for which standard mitigation
measures are sufficient

Environmental and Social Management Plan (ESMP)

Category C sub-project

No environmental assessment is required To be certain
that the impacts will be minimal, environmental / social
prescriptions can always be formulated.
Training

Example:

Step 2: Validation of the selection and classification of sub-projects

Taking into account the pre-categorization mentioned above, the planned sub-projects classified in category B requiring
an environmental analysis will be sent to regional Office of Environment for final validation if the sub-project will be the
subject of an ESIA (the evaluation of the ESIA is done by the regional Office of Environment or an Environmental
engagement program; the evaluation of the Environmental engagement program is done by Ministry in charge of the

activity.

Once the screening is done, Regional Office of Environment mentions the type of study to be prepared (ESMP with

environmental analysis or without environmental analysis)

Summary of selection steps and responsibilities:

Steps

Responsibilities

1. Environmental and social selection of the project:

Project coordination unit, service providers

2. Determination of appropriate environmental categories
2.1 Validation of the selection

2.2 Classification of the project and Determination of the
environmental work (simple mitigation measures or EIA

Project coordination unit and Regional Office of Environment

3. Review and Approval

Project manager and Regional Office of Environment

4. If Impact Study is necessary

Project coordination unit and Regional Office of Environment




4.1 Choice of consultant

Project coordination unit

4.2 Carrying out the impact study

Consultant

4.3 Impact study approval

DEFIS, and/or Sector Ministries/Technical Evaluation
Committee of the National Office for the Environment

5. Dissemination

DEFIS

6. Tracking

DEFIS, Regional Office for the Environment or sector
ministries, region, municipalities, beneficiaries




5. IDENTIFICATION AND ASSESSMENT OF ENVIRONMENTAL AND
SOCIAL IMPACTS

An Environmental and Social Management Framework (ESMF) has been prepared for the entire DEFIS Programme,
which includes the DEFIS+ project that is the subject of this environmental and social assessment.

This chapter deals with the impact analysis of the different types of activities planned within the framework of the
DEFIS+ project:

e First, the affected environmental components are identified and the corresponding potential impacts are
characterised;

e Then, in a second step, the corresponding mitigation measures are proposed.

5.1. POTENTIAL IMPACTS

5.1.1. General impacts common to all «construction» activities

Activities of a «construction» or «works» nature involve general impacts common to all.
In addition, the potential negative impacts associated with construction sites are presented in the table below.

Table5 — Potential negative impacts common to the «worksite» type activities of the DEFIS+ project

Impacted component of Potential impacts

the environment

Air Atmospheric pollution, dust emissions and noise pollution from the traffic of
construction machinery and vehicles.

Biodiversity Loss of vegetation due to the construction of the site.

Disturbance of fauna through the destruction of natural habitats.

Soil Soil compaction and increased risk of erosion due to clearing of vegetation for the
construction facility.

Soil pollution by infiltration or leaching of pollutants (e.g. fuel storage).

Environmental degradation through the dispersion of waste.

Water Alteration of the quality of water resources by wastewater discharges from the
construction site.

Pollution of water by infiltration or leaching of polluting elements (e.g. fuel storage).

Human and socio-economic | Risk of accidents to site personnel.

environment Risk of accidents for local populations on the roads used by construction machinery

and vehicles.
Disturbance to the population due to dust emissions.

Encroachment of the site installation on an inhabited and/or exploited property or
land.

5.1.2. Potential impacts associated with component 1 of the DEFIS+ project

This first component of the DEFIS+ project includes the following activities



e Strengthening the resilience of 16,000 ha of irrigated areas by improving drainage networks, irrigation canals,
desilting systems, water retention structures, etc.

e Protection of 8,100 ha of sub-watersheds by mechanical protection and restoration of 5,000 ha of landscape
(development of terraces, reforestation activities, etc.)

e Construction of 150 water reservoirs to irrigate the terraces and reduce runoff

e Improving the climatic resilience of food production systems for 45,000 EAF, including the creation of farmer
field schools, the production of resilient fodder on 1,500 ha, etc.

The expected impacts of these activities are mainly positive. Indeed, water management and the improvement of the
climatic resilience of the food production systems of the EAF will improve agricultural productivity (reduction of losses
due to lack of water or flooding, accentuated by climate change) and the resilience of households to the impacts of
climate change (e.g. continuous availability of food production). In addition, efficient water mobilisation allows the
optimisation of land use and thus limits the progression of agricultural land into natural resource areas requiring
conservation measures. This also reduces land conflicts with regard to the use of agricultural land (reduction of right-
of-way extension activities and searches for cultivable land). In addition, the construction of watering holes with drinking
troughs also helps to preserve livestock. And by associating with drought-resistant fodder crops, livestock farmers
should reduce their time spent searching for new pasture, which has become increasingly rare.

However, negative impacts may also occur. Thus, the potential negative impacts associated with the activities of the
DEFIS+ project component 1 are presented in the table below.

Table 6 — Potential negative impacts of DEFIS+ project component 1 activities

Impacted component of Potential impacts

the environment

Rehabilitation of irrigated schemes

Water Resuspension of solids, and degradation of water quality through increased turbidity.
Risks of water pollution related to solid and liquid waste spills during works
Pollution of water resources in the area through the use of inputs for agriculture.
Accumulation of sediments at dams.

Soil Soil pollution by waste

Erosion in material extraction areas.

Soil pollution from the use of inputs for agriculture.

Soil compaction and increased risk of erosion by clearing vegetation for the
development of the site facility. .

Risk of pollution from cleaning products from canal maintenance.

Human and socio-economic | Risks of social conflicts with local communities

environment Disruption of rural activities

Risk of encroachment on exploited areas; loss of sources of income or livelihood
Risk of conflicts related to water use.

Risk of conflicts between WUAs for infrastructure maintenance activities.
Deterioration and dysfunction of built/rehabilitated infrastructure due to erosion and
silting.

Risks of various accidents, construction sites, traffic

Risks of disease spread

Child Labor Risks

Community health and safety risks

Risks of gender-based violence

Risks of increased ambient noise

Risk of conflicts between WUAs for infrastructure maintenance activities.
Deterioration and dysfunction of the infrastructures built/rehabilitated by the
phenomena of erosion and silting.

Risks of land conflicts

Risks of non-involvement of vulnerable people and women

Air Atmospheric pollution, dust emissions by the circulation of construction machinery
and vehicles , exhaust gases, wastes




Impacted component of
the environment
Habitats, biodiversity,
vegetation, fauna

Potential impacts

Loss of vegetation
Disturbance of wildlife through destruction of natural habitats , risk of encroachment
on sensitive areas

Introduction of adapted varieties: Seed multiplication

Water

Risk of depletion of local water resources

Biodiversity

Large-scale distribution of certain varieties of seeds: abandonment of old varieties,
which can lead to a reduction in floristic biodiversity.

Protection of sub-watershed

Biodiversity

Loss of floral resources through earthworks.
Loss of wildlife habitat. Restriction livestock mobility
Risk of proliferation of invasive plants.

Water

Input of solids into downstream water bodies/streams through run-off from the
earthworked areas.
Set up nurseries: risk of depletion of local water resources

Human and socio-economic
environment

Risk of interference with exploited areas; loss of sources of income or livelihood.
Risk of accidents during earthworks.

Restriction of human and livestock mobility

Risks of non-involvement of vulnerable people and women

Growing demand for agricultural land: risk of land disputes between farmers /
pastoralists or between villages / communities

Construction of water tanks

Soil

Exposing the soil by stripping the topsoil.
Facilitation of erosion by rainwater runoff.

Water Risks of conflicts linked to the use of water
Risk of bacteriological contamination of stored water, by runoff water from
residential areas; health risk for users

Biodiversity Loss of floral resources through stripping of the reservoir right-of-way.

Loss of wildlife habitat.

Human and socio-economic
environment

Risk of interference with inhabited and/or exploited areas; loss of sources of income
or subsistence.

Risk of accidents during work

Risks of various accidents, construction sites, traffic

Risks of disease spread

Child Labor Risks

Community health and safety risks

Risks of gender-based violence

Risks of interference with the areas exploited by excavated products

Risks of non-involvement of vulnerable people and women

Creation of farm field schools

Water

Increased pressure on local water resources; risk of depletion of these water
resources.
Pollution of local water resources if excess inputs are used for cropping techniques.

Human and socio-economic
environment

Risk of interference with inhabited and/or exploited areas; loss of sources of income
or livelihood.
Potential for conflict over water use.

Production of resilient fodder

Soil

Facilitation of erosion by rainwater runoff after fodder harvest.

Human and socio-economic
environment

Risk of interference with inhabited and/or exploited areas; loss of sources of income
or livelihood.

5.1.3.

Potential impacts associated with component 2 of the DEFIS project +

This second component of the DEFIS+ project will include the following activities:




e Strengthening of 540 km of rural roads to reduce the impacts of climatic hazards, by repairing critical sections
of these rural roads and collecting run-off water

e Training of 2,000 technicians on new construction standards to improve resilience to CC

The expected impacts of these activities are mainly positive. Indeed, a reliable road network can help promote the
economy and ensure that every inhabitant of the region has access to economic opportunities and services. However,
road infrastructure is particularly vulnerable to climate change: most forecasts indicate that rising temperatures,
increased rainfall and flooding will eventually take their toll on a road network already under extreme pressure.
Therefore, when a climatic event closes a road/track or reduces its capacity, the consequences for supply chains,
economic output and access to services can have a major impact on the populations concerned, especially if no
alternative roads or routes exist. The works will thus make it possible to anticipate the consequences of climate change
and limit these impacts linked to isolation.

Nevertheless, negative impacts may also occur. Thus, the potential negative impacts associated with the activities of
Component 2 of the DEFIS+ project are presented in the table below. They relate to the activities of rehabilitation works
of rural roads. The training activities do not include any works, nor do they have any notable negative impacts.



Table 7 — Potential negative impacts of DEFIS+ project component 2 activities

Component impacted by Potential impacts

the environment

Rehabilitation of rural roads

Biodiversity Loss of plant resources by stripping the right-of-way.
Loss of wildlife habitat.
Loss of significant natural resources if encroachment on conservation areas.

Increased risk of illegal logging and poaching due to the opening of the road.

Water Disruption of water flow if the route crosses a watercourse.

Floor Soil pollution by waste
Erosion in material extraction areas

Soil compaction and increased risk of erosion by clearing vegetation for the
development of the site facility

Silting of downstream water bodies/courses.

Human and socio-economic | Risks of social conflicts
environment Traffic disruptions

Risk of encroachment on inhabited and/or exploited areas; loss of sources of income
or livelihood.

Risk of accident for users and local populations of the rehabilitated road.

Risks of various accidents, construction sites, traffic

Risks of disease spread (HIV/AIDS, Covid 19, other water-related diseases, malaria)
Child Labor Risks

Community health and safety risks

Risks of gender-based violence

Risk of increased ambient noise

Increase in population due to visitors

Loss of cultural, religious, historical, aesthetic resources

Induced population movements and natural resource exploitation activities, due to
improved access (eg conversion of forest to pasture, or of sustainable land use to
unsustainable, short-cycle cropping; illegal or unsustainable hunting

Air Atmospheric pollution, dust emissions by the circulation of construction machinery
and vehicles , exhaust gases, garbage

5.1.4. Potential impacts associated with component 3 of the DEFIS+ project

This third component of the DEFIS+ project includes the following activities
® Improving access to relevant agro-climatic data using the agro-climatic information system
e Introduction of innovative renewable energy efficient technologies
e Knowledge management on adaptation of food production systems to CC

The expected impacts of these activities are mainly positive. Indeed, this component will allow to improve knowledge
and acquire skills necessary to anticipate / cope with the effects of climate change (e.g. adaptation of techniques, more
resilient infrastructures, identification of the most vulnerable sectors / chains). Activities taking into account climate
change will thus be more relevant to ensure sustainable development of households, farmers.



This component does not include any works or significant negative impacts.

Human and socio-economic environment Risks of non-involvement of vulnerable people and
women

Risk of conflicts between beneficiaries for
infrastructure maintenance activities




5.2. MITIGATION MEASURES

5.2.1. Mitigation measures for impacts common to all «construction» activities

The following table proposes the common normative measures to be adopted for all DEFIS+ project worksites. They
respond to the general impacts common to «construction site» and «works» activities (see chapter 5.1.).

Table 8 — Indicative mitigation measures common to the DEFIS+ project's « construction» type activities

Impacts Mitigation measures

Atmospheric pollution, dust emissions and noise Mobilise materials, vehicles and equipment in good

nuisance from the traffic of construction machinery condition.

and vehicles. Carry out regular maintenance of equipment, vehicles and
machinery.

Loss of vegetation through the construction of the site. | Limit the size of the construction site to what is strictly

Disturbance of fauna through the destruction of necessary.

natural habitats. Avoid wooded areas when choosing a site.
Prohibit the cutting of trees with a DHP of more than 15
cm.

Soil compaction and increased risk of erosion due to | Limit the site installation to what is strictly necessary.

clearing of vegetation for the construction facility. Store stripped topsoil nearby and put it back in place at the
Soil pollution by infiltration or leaching of pollutants | end of the site's use.
(e.g. fuel storage). Store fuel in a waterproof area.

Environmental degradation through the dispersion of | carry out all maintenance and repairs in a waterproof area.

waste. .
Implement a Site Waste Management Plan.

Alteration of the quality of water resources by | Collect all effluents from the site installation and pre-treat

wastewater discharges from the construction site. them before discharge into the receiving environment.
Pollution of water by infiltration or leaching of Store stripped topsoil nearby and put it back in place at the
polluting elements (e.g. fuel storage). end of the site's use.

Store fuel in a waterproof area.

Carry out all maintenance and repairs on a waterproof
area.

5.2.2. Mitigation measures for potential impacts of DEFIS+ Component 1

The following table proposes mitigation measures for the impacts associated with the activities of Component 1 of the
DEFIS+ project, as analysed in the earlier chapter.

Table 9 — Indicative mitigation measures for the activities of the DEFIS+ project component 1

Potential impacts Mitigation measures

Irrigated perimeters

Organize information and awareness campaigns for local populations
on the duration, ins and outs of future work to be carried out in the
area

Risks of social conflicts

Register company personnel in the Fokontany/Commune foreigners
register




Potential impacts Mitigation measures

Posting of the internal regulations visibly in the various facilities of the
base camp, specifically prescribing: respect for local habits and
customs; protection against STIs/HIV/AIDS; hygiene rules and safety
measures

Prioritize local recruitment

Disruption of rural activities

Organize information and awareness campaigns for local populations
on the duration, ins and outs of future work to be carried out in the
area

Perform as needed for cultural rite

Release of rights-of-way: Property
encroachment exploited

Consult with the local population to obtain the prior informed
consent of the population to obtain agreements for the release of
the right-of-way

Limit the rights-of-way of the work sites to what is strictly necessary
and carry out the ritual, use and custom with the population, if
necessary, or compensate for not obtaining a voluntary transfer

Atmospheric pollution, dust emissions and
noise pollution from the movement of
construction machinery and vehicles.

Mobilize materials, vehicles and machinery in good condition.

Carry out regular maintenance of equipment, vehicles and
machinery.

Loss of vegetation due to the development
of the construction site.

Disturbance of wildlife by destruction of
natural habitats.

Make an inventory of the vegetation on the sites that will be
occupied/used by the company

Clearly define the area to be stripped to the bare minimum

Avoid wooded areas as much as possible. Prohibit any cutting of
trees with a DBH greater than 20 cm.
Minimize deforestation and restore vegetation in borrow areas

Revegetate and reforest if possible in appropriate places

Soil compaction and increased risk of erosion
by clearing vegetation for the development
of the site facility.

Soil pollution by infiltration or leaching of
polluting elements (eg fuel storage).

Environmental degradation through the
dispersion of waste.

Limit the footprint of the site installation to what is strictly necessary.

Store the stripped topsoil nearby and put it back in place at the end of
use of the site.

Store fuel in a sealed area.
Perform all maintenance and repairs in a sealed area.

Implement a Site Waste Management Plan.

Alteration of the quality of water resources
by wastewater discharges from the site
installation.

Water pollution by infiltration or leaching of
polluting elements (eg fuel storage).

Collect all the effluents from the site installation and pre-treat them
before any discharge into the receiving environment.

Store the stripped topsoil nearby and put it back in place at the end of
use of the site.

Store fuel in a sealed area.

Perform all maintenance and repairs in a sealed area.

Risk of accident for the personnel and for the
populations on the site.

Risk of accident for the populations living
near the axes used by construction
machinery and vehicles.

Disturbance for

emissions.

populations by dust

Encroachment of the site installation on
inhabited and/or operated property or land.

Equip staff with secure equipment adapted to the types of work
(PPE)

Educate staff on the risks and dangers on construction sites.
Do not work during periods of low visibility (night, rain, etc.)

Prohibit the consumption of alcohol during working hours

Avoid inhabited or exploited areas when choosing the installation site.




Potential impacts Mitigation measures

Provide site personnel with an individual protection kit; establish the
wearing of this safety equipment; set up medicine boxes with the
basic drugs needed for emergency care

Installation of first aid kits in the living quarters

Implement a Site Health and Safety Plan.

In case of encroachment on an exploited area, proceed to a formal
agreement with the owner and the user of the site, for the temporary
occupation of the site.

Enclose the site installation and prohibit any entry of anyone outside
the project.

Limit construction vehicle traffic speeds to 30 km/h, and 20 km/h
when crossing villages.

Erosion risks Manage traffic well on construction sites and avoid driving outside
access roads and in areas sensitive to erosion

Various pollution risks Collect solid waste from the site and dispose of it at authorized
locations; recover and store used oils and greases in sealed
containers; send them to a recycling center

Set up an autonomous sanitation system,
Place hydrocarbon storage tanks in sealed warehouses

The entire area of the base camp will be waterproofed with lean
concrete to prevent any infiltration

Any accidental spillage of hydrocarbons will be cleaned up
immediately, absorption by sand and recovery of the soiled sand
Maintenance, emptying and washing of trucks and machinery in a
single suitable and waterproofed place

Setting up parking, maintenance and emptying areas

Sorting construction waste for recycling: i) solid biodegradable waste
(leftover food, paper, cardboard, old fabrics) must be buried, ii) solid
non-biodegradable waste must be distributed in bins, separate
plastic waste, metal waste, as well as special waste (oil cans, used
parts, batteries, etc.)

Installation of latrines,
Set up pit

Set up an autonomous sanitation system,

Risks of water and soil pollution Avoid preparing concreting materials along watercourses; avoid
cement spillage into the watercourse

Risks of soil pollution by the products of oil spills, dangerous
products, etc.

Risks of disease spread Inform and sensitize workers/site personnel and local populations on
reproductive health, modes of transmission and prevention of
STIs/STDs and especially HIV/AIDS

Organize free screening sessions for workers.




Potential impacts Mitigation measures

-Keep the anonymity of the person concerned in the event of a
positive result; and refer him to an appropriate care centre; and that
this result does not constitute a reason for his dismissal

Make available and free of charge condoms for the workers in the
places

Inform, educate and communicate on the safe use of drinking water
Provide water disinfection products
Provide mosquito nets to fight malaria

Inform and raise awareness among workers and populations about the
Covid 19 pandemic

Keep soap and water on site for handwashing at all times

Evacuate people at risk of contracting Covid 19

Degradation of quarries and borrow pits

Limit clearing as much as possible
Obtain the relevant authorizations

Level quarries and borrow areas with overdraft materials and then
with topsoil (at site closure)

revegetate

Air pollution by waste

Air pollution by the transport of loose
materials

Wet the tracks used by construction vehicles, especially when crossing
villages.

Equip trucks transporting loose materials with tarpaulins;

fill in the pits and latrines at the end of the rehabilitation works

Sexual exploitation, abuse and
harassment, etc., among workers and
community members ks of gender-based
violence:

Develop an information / awareness protocol with a specialized entity
in order to anticipate otherwise, if necessary, to deal with related
incidents

Company employees (including subcontractors) as well as those of the
Control / Surveillance Mission are required to attend information and
awareness sessions on gender-based violence throughout the
construction site.

Risk of increased ambient noise

Always put the base camp and the activities far from the villages as far
as possible

Work during working hours

Risk of destruction or degradation of sites of
cultural, religious, archaeological or
historical significance

In the event of the discovery of an object of cultural, archaeological or
historical importance, protect the areas concerned with permanent
fences and notify the local and direct responsible authorities.

Cessation of activities

Carry out an archaeological inventory in areas that contain valuable
objects and preserve the discovered objects

Negotiate with traditional authorities the preservation of sites and
resources of cultural, religious, historical and aesthetic significance

Re-suspension of solid matter, and
degradation of water quality by an increase
in turbidity.

Accumulation of sediments at the dams.

Implement a water quality monitoring program near the site during
the work.

Implement a program to monitor the quantity of sediments at the level
of the dams during their operation.

Carry out periodic maintenance to de-silt the dams.

Pollution of water resources and soils in the
area through the use of chemical inputs for
agriculture.

Make farmers aware of prioritizing the use of organic inputs (limit or
even avoid the use of chemical inputs).

Train farmers in the proper management and use of inputs.




Potential impacts Mitigation measures

Erosion in material extraction areas.

Choose sites already used as deposits for the extraction of materials.

Drain the material extraction sites, and restore them at the end of the
activities.

Risk of pollution linked to cleaning products
resulting from the mai