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Conservation International’s Mission and Strategy

MISSION: Building upon a strong foundation of science, partnership and field demonstration, CI empowers societies to 
responsibly and sustainably care for nature, our global biodiversity, for the well-being of humanity.

STRATEGY: Building upon a foundation of science, partnership and field work, we find global solutions to global problems. 
The CI approach is based on the integration of three fundamental elements: 1) protecting our natural capital – the places that 

we cannot afford to lose that provide our food, water, and the air we breathe; 2) fostering effective governance – we work 
with governments to ensure the knowledge and tools to enact policies that are good for their people and environmentally 
sustainable; 3) promoting sustainable production – we work with companies to make sure industry is mindful of nature’s 

ability to support present and future generations.
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“Our natural capital is one of our greatest assets: biodiversity and the protected areas are engines of our development. Our 
forests provide water for agriculture and wood for cooking and heating; the ocean provides food for a third of our population. 

This is why we are placing biodiversity and natural resources at the heart of our new national development plan.”

HE Hery Rajaonarimampianina, President of the Republic of Madagascar
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One of the world’s largest islands, Madagascar harbors some of the richest and 
unique assemblages of species and habitats due to its long geographic isolation 
from other continents. Madagascar’s natural capital, the stock of biodiversity 
and ecosystems that produce the flow of goods, services and other benefits that 
support human well-being, are the natural assets upon which society depends for 
economic growth, health and prosperity.

To map out the pathway to sustainable development, a draft National 
Development Plan (PND) is under consideration by the Government of 
Madagascar. The Department of Planning and Economics is leading the 
consultation process. The vision of the plan includes preserving and adding value 
to Madagascar’s immense natural capital on the basis of strong and inclusive 
growth, in the service of equitable and sustainable development of all territories.

The ability to monitor and report on specific programs and policy activities is 
critical in order to track progress towards the PND’s strategic objectives. A 
Monitoring and Evaluation Framework for the PND has been drafted for this 
purpose. The proposed system will build from existing monitoring efforts in 
Madagascar, and will measure indicators related to governance, economic 
productivity, human well-being, and the environment.

Conservation International (CI), an environmental non-governmental organization 
active in Madagascar for 24 years, has developed a monitoring framework, a 
set of national-level indicators, and a “dashboard” for tracking and reporting 
the contribution of natural capital to human well-being. For the first time ever, 
indicators were developed that go beyond traditional measures, such as 
protected area extent and deforestation, to examine the role of natural capital 
in supporting Madagascar’s economy and people. This presents a valuable 
opportunity to support the implementation of Madagascar’s PND, by providing 
additional indicators, methods and datasets. 

This report provides an introduction to the framework and indicators developed 
by CI, and a case study of their application in Madagascar. The indicators are 
designed to monitor the state of natural capital, governance for environmental 
sustainability, sustainable production, and human well-being. The framework 
has recently been tested in a demonstration case study in Madagascar. This 
case study, documented in this report, has the potential to support and provide 
guidance to the monitoring efforts associated with Madagascar’s PND. 

EXECUTIVE SUMMARY

© Cristina Mittermeier
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This report aims to:
•	 Inform the identification and measurement of indicators related to 

Madagascar’s natural capital, sustainable production, governance 
for environmental sustainability, and human well-being;

•	 Support the development and implementation of Madagascar’s 
National Development Plan (PND) by providing additional indicators, 
methods and available datasets that might support the draft PND’s 
Monitoring and Evaluation Framework. 

The audience for this report includes decision makers within the 
national government and relevant agencies in Madagascar, civil society 
organizations and research institutions working in collaboration with CI, as 
well as CI’s leadership, program managers and scientists.

This report includes a description of CI’s monitoring framework, which 
consists of four key components: natural capital, effective governance, 
sustainable production, and human well-being. Specific indicators have 
been identified to measure trends within each of these four components, 
using a combination of existing and new datasets. These indicators 
were calculated for Madagascar, and the results validated by regional 
experts through a stakeholder workshop in Antananarivo in September 
2014. This report describes the application of CI’s monitoring framework 
in Madagascar, and presents a “dashboard” that summarizes all the 
information on a single page. 

CI’s monitoring framework is closely aligned to the strategic axes of 
the PND, in particular Axis 3, “Inclusive growth and territorial roots of 
development”, Axis 4: “Human capital adequacy in the development 
process”, and Axis 5, “Valuation of natural capital and building resilience to 
disaster risks”. Therefore, CI’s indicators might complement the indicators 
outlined in the draft PND Monitoring & Evaluation system.

A brief summary of the rationale, methods, and datasets used to calculate 
CI’s indicators is included in this document. Selected maps and indicators 
are presented. Additional details about the indicators, methods, and 
datasets used in CI’s monitoring framework, and a more complete set of 
maps and results, are to be included in the Supplementary Technical Report 
to be released in early 2015. The supplementary report will also provide 
guidance on calculating indicators to assist updating and replication of the 
indicators in the future. 

© Cristina Mittermeier
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Below is a summary of national indicators developed by CI. Current values and trends for each indicator, based upon 
most recent data available, are also described. Upward arrows indicate improvement, whereas downward arrows 
indicate a negative trend. Indicators for which there is currently only a single data point are “baseline” indicators. 
These indicators have the potential to complement existing monitoring and reporting efforts being developed for 
Madagascar’s draft PND.

Indicators at a glance

The overall natural capital metric can be divided into four sub-indicators:

INDICATOR STATUS TREND

Natural Capital

Percentage of essential natural capital that has formal protection status 18% Baseline

Deforestation rate within areas of essential natural capital 2010-2012 0.3%

Deforestation rate within terrestrial protected areas 2010-2012 0.2%

Change in management effectiveness of three protected areas for which data are available +6%

Score of Ocean Health Index
58/100 
(+2%)

Effective Governance

Score of policy effectiveness 66% Baseline

Sustainable Production

Annual increase in efficiency (crop yield versus area harvested) 0.4%

Percentage of essential natural capital with overlapping mining permits 44% Baseline

Human Well-being

Percent of districts with improvement in overall living conditions from 2008-2013 15%
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This “dashboard” provides a one-page summary of CI’s monitoring framework, with indicators related to natural capital, governance for environmental 
sustainability, sustainable production, and human well-being.

Dashboard
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Madagascar, une des plus grandes îles du monde, abrite un assemblage unique d’habitats 
et d’espèces des plus riches en raison de son isolement géographique des autres 
continents. Le capital naturel de Madagascar composé de sa richesse en biodiversité 
et des différents écosystèmes fournissant des biens, services et autres bénéfices pour 
améliorer le bien-être humain, constitue les avantages naturels dont la société dépend 
pour sa croissance économique, sa santé et prospérité.

Afin d’établir un plan précis de développement durable, le Gouvernement malgache a 
élaboré un nouveau Plan National de Développement (PND). Le Ministère de l’Economie 
et de la Planification est en charge de diriger le processus de consultation. La vision 
du Plan comprend la préservation et l’avancement de l’immense capital naturel 
qu’offre Madagascar sur la base d’une croissance forte et inclusive au service d’un 
développement équitable et durable dans tous les territoires.

La capacité d’évaluer et de faire rapport des différents programmes et activités 
spécifiques est essentielle afin d’assurer un suivi adéquat du progrès par rapport aux 
objectifs stratégiques du PND. Un système de suivi et d’évaluation du PND, ainsi qu’une 
série d’indicateurs ont été élaborés à cet effet. Le système proposé se construit sur des 
efforts existants à Madagascar et mesurera les indicateurs relatifs à la gouvernance, le 
produit économique, le bien-être humain et l’environnement.

Conservation International (CI), une organisation environnementale non gouvernementale 
présente à Madagascar depuis 24 ans, a mis au point un cadre de suivi, un ensemble 
d’indicateurs au niveau national, et un “tableau de bord” afin de suivre et rapporter la 
contribution du capital naturel au bien-être humain. Pour la première fois, des indicateurs 
allant au-delà des mesures habituelles concernant l’étendue de la zone protégée ou de 
la déforestation, ont été développés afin d’évaluer le rôle du capital naturel au soutien 
de l’économie de Madagascar et de la population malgache. Ce processus offre une 
occasion unique afin de soutenir la mise en œuvre du PND de Madagascar, en fournissant 
des indicateurs supplémentaires, des méthodes et des ensembles de données.

Ce rapport donne un aperçu du cadre et des indicateurs développés par CI, et une 
étude de cas portant sur leur application à Madagascar. Ces indicateurs sont conçus 
pour surveiller l’état du capital naturel, la gouvernance pour la pérennisation de 
l’environnement, la production durable et le bien-être humain. Le cadre a été récemment 
testé dans une étude de cas expérimentale à Madagascar. Cette étude, présentée dans 
ce rapport, a le potentiel de soutenir et de guider les efforts liés au PND de Madagascar.

RÉSUME EXÉCUTIF
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Le rapport a pour objectifs:

•	 D’informer sur l’identification et la mesure des indicateurs liés à 
l’état du capital naturel, la gouvernance pour la pérennisation de 
l’environnement, la production durable et le bien-être humain;

•	 De soutenir le développement et la mise en œuvre du Plan National de 
Développement de Madagascar (PND) en fournissant des indicateurs 
supplémentaires, des méthodes et des ensembles de données qui 
pourraient soutenir le mécanisme de suivi et d’évaluation du PND.

Le public cible de ce rapport inclut les décideurs au sein du gouvernement 
central et ses ministères, la société civile, les instituts de recherche travaillant 
avec Conservation International (CI), ainsi que les scientifiques et les différents 
responsables de programme au sein de CI.

Ce rapport comprend une description du cadre de suivi élaboré par CI, 
composé de quatre éléments clés : le capital naturel, la gouvernance effective, 
la production durable, et le bien-être humain. Des indicateurs spécifiques ont 
été identifiés afin de mesurer les tendances au sein de chacun de ces quatre 
éléments, en utilisant une combinaison d’ensembles de données existantes et 
nouvelles. Ces indicateurs ont été calculés spécifiquement pour Madagascar, et 
les résultats ont été validés par des experts issus de divers secteurs au cours 
d’un atelier d’intervenants en Septembre 2014 à Antananarivo. Ce rapport décrit 
le mécanisme de suivi au sein de CI à Madagascar et présente un «tableau de 
bord» qui résume toutes les informations dans une seule page.

Le cadre de suivi de CI est étroitement lié aux axes stratégiques du 
PND, en particulier l’Axe 3 : «Croissance inclusive et ancrage territorial 
du développement», l’Axe 4: “Capital humain adéquat au processus de 
développement», et l’Axe 5, «Valorisation du Capital naturel et renforcement de 
la résilience aux risques de catastrophes». Par conséquent, les indicateurs de CI 
pourront compléter les indicateurs énoncés dans le projet de système de suivi 
et d’évaluation du PND.

Un bref résumé de la justification, des méthodes et de l’ensemble des données 
utilisées pour calculer les indicateurs de CI sont inclus dans le présent 
document. Quelques cartes sont aussi présentées. Des détails supplémentaires 
sur les indicateurs, les méthodes, et les ensembles de données utilisés dans 
le cadre de suivi de CI, et un ensemble plus complet de cartes et des résultats 
seront inclus dans le rapport technique complémentaire qui sera publié 
ultérieurement. Ce rapport complémentaire servira également de guide pour le 
calcul des indicateurs de même que pour la mise à jour des données et pour la 
reproduction des indicateurs dans le futur. 
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Les indicateurs nationaux élaborés par CI sont résumés ci-dessous. Les valeurs actuelles et les tendances pour chaque 
indicateur, en partant de données les plus récentes disponibles ont été aussi décrites. Les flèches ascendantes 
indiquent une amélioration, alors que les flèches descendantes indiquent une tendance négative. Les indicateurs 
pour lesquels il n’existe actuellement qu’un seul point de données sont des indicateurs «de base». Ces indicateurs 
ont le potentiel de compléter le mécanisme de suivi et de rapportage en cours d’élaboration pour le projet de PND de 
Madagascar.

INDICATEURS STATUT TENDANCE

Capital Naturel

Pourcentage du capital naturel ayant le statut de protection officiel 18% Base

Taux de déforestation au sein des périmètres de capital naturel essential entre 2010-2012 0.3%

Taux de déforestation dans les aires protégées terrestres entre 2010-2012 0.2%

Changement en matière d’efficacité de gestion des trois aires protégées pour lesquelles des 
données sont disponibles

+6%

Score pour l’Indice de la Santé des Océans
58/100 
(+2%)

Gouvernance Effective

Score sur l’efficacité des politiques 66% Base

Production Durable

Augmentation annuelle de l’efficacité des pratiques (rendements agricoles comparés aux 
superficies exploitées)

0.4%

Pourcentage du capital naturel par rapport à l’empiètement des permis d’exploitation minière 44% Base

Bien-être Humain

Pourcentage de districts où les conditions de vie en général ont connu une amélioration de 
2008-2013

15%
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Ce «Tableau de bord» résume sur une page le cadre de suivi de CI, avec des indicateurs relatifs au capital naturel, à la gouvernance pour la pérennisation 
de l’environnement, à la production durable et au bien-être humain.

TABLEAU DE BORD
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INTRODUCTION
Madagascar’s natural capital
One of the world’s largest islands, Madagascar harbors some of the world’s 
most rich and unique assemblages of species and habitats due to its long 
geographic isolation from other continents. Madagascar hosts nearly 5% of 
global biodiversity, and it has been estimated that over 90% of the country’s 
plants, amphibians, and terrestrial mammal species are found nowhere else 
in the world (Goodman 2012).  

Madagascar’s biodiversity and ecosystems, its natural capital, contributes 
substantially to the national economy. In total, it is estimated that 75% of 
Madagascar’s population depends on terrestrial and coastal ecosystems 
(WAVES 2012). Tourism, which primarily centers on Madagascar’s 
biodiversity, brings up to 130,000 visitors to the country’s national parks 
every year. In 2007, tourism was estimated to contribute 6.3% of Gross 
Domestic Product (GDP) and 206,000 jobs (5.1% of total employment) 
(OECD 2008). Agriculture, which depends on natural capital to ensure 
soil and water quality, is responsible for 27.3% of Madagascar’s GDP (CIA 
Factbook 2014) and employs 80% of the population (UN 2004). In 2012, the 
forestry sector contributed 6.7% of Madagascar’s GDP (World Bank 2014), 
and fisheries contribute an additional 2% (WAVES 2015). 

The country’s natural capital has undergone massive changes in the last 
100 years. Much of the country’s original forest cover is gone, and only 
10% of the country is currently forested. Forest loss is driven primarily by 
clearing for “slash and burn” agriculture. Extensive fires occur throughout 
the country to clear land for rice and maize production and for zebu (cattle) 
grazing. Forest loss has slowed, however; during the implementation of 
Environmental Action Plan (1995-2010), the annual rate of forest cover loss 
decreased from nearly 0.9% to 0.4%.  Madagascar’s national government 
has also increased its commitment to protected areas; at the 2003 World 
Parks Congress in Durban, South Africa, the government committed to 
tripling the area under protection, from 1.7 million hectares to 6 million 
hectares, raising the coverage to at least 10% of the national territory. 
A large number of new protected areas are in the process of being 
established across the country, covering 11% of Madagascar’s land area.

INTRODUCTION

© Trond Larsen
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INTRODUCTION A new plan for national development
In remarks made at the 2014 World Parks Congress in Sydney, Australia, His 
Eminency the President of the Republic of Madagascar said, “Our natural 
capital is one of our greatest assets: biodiversity and the protected areas 
are engines of our development. Our forests provide water for agriculture 
and wood for cooking and heating; the ocean provides food for a third 
of our population. This is why we are placing biodiversity and natural 
resources at the heart of our new national development plan.”

As of January 2015, Madagascar’s draft National Development Plan (PND) 
is under development, with the Department of Planning and Economics 
leading the consultation process. A draft version, validated during the 
Ministers’ council on December 29th 2014, describes an overall vision of 
“Bâtir un nouveau Madagascar, un Madagascar fort et ainsi léguer aux 
générations futures un pays apaisé, uni et prospère, qui aura réussi à 
devenir un leader mondial de la valorisation et de la préservation de son 
immense capital naturel en se basant sur une croissance forte et inclusive 
au service du développement équitable et durable de tous les territoires,” 
which translates as “building a new Madagascar, a strong Madagascar, 
in this way bequeathing to future generations a peaceful, united, and 
prosperous country, to become a world leader in adding value and 
preserving its immense natural capital on the basis of strong and inclusive 
growth in the service of equitable and sustainable development of all 
territories.” 

To achieve this vision, the draft PND identifies five unifying themes, or 
“strategic axes”:

•	 Axis 1: Governance, rule of law, security, decentralization, 
democracy, national solidarity;

•	 Axis 2: Preserving macroeconomic stability and development 
support;

•	 Axis 3: Inclusive growth and territorial roots of development;

•	 Axis 4: Adequate human capital in the development process;

•	 Axis 5: Valuation of natural capital and building resilience to disaster 
risks.

Each strategic axis has one or more objectives, programs, and proposed 
indicators associated with it. These components outline the steps necessary 
to implement the PND.

© Trond Larsen
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About this report
This report provides an introduction to a monitoring framework and 
indicators developed by Conservation International (CI), a global 
environmental non-governmental organization with 24 years of experience 
working in Madagascar. The indicators are used to monitor and report on 
the state of natural capital, governance for environmental sustainability, 
sustainable production, and human well-being (Box 1. Definitions of key 
terms).  

A research team from CI, in consultation with local experts, recently applied 
the framework at the national scale in Madagascar. This report provides a 
set of complementary indicators for monitoring important environmental 
and social trends, which are intended to support the monitoring efforts 
associated with Madagascar’s National Development Plan.

Specific aims of the report are to:

•	 Inform the identification and measurement of indicators related to 
Madagascar’s natural capital, sustainable production, governance 
for environmental sustainability, and human well-being;

•	 Support the development and implementation of Madagascar’s 
National Development Plan (PND) by providing additional 
indicators, methods and datasets that might support the draft PND’s 
Monitoring and Evaluation Framework.

The report is intended for use by decision makers within the national 
government and relevant agencies in Madagascar, civil society 
organizations and research institutions working in collaboration with CI, as 
well as CI’s leadership, program managers and scientists.

The data and results shared in this report are outputs from a year-long 
case study of CI’s monitoring framework in Madagascar (Box 2. Case 
Study Approach). The case study involved collaboration and consultation 
between scientists and experts from CI and partners from government, 
non-governmental organizations, academia, and research institutions.  In 
addition to informal meetings with key partners, a workshop of technical 
experts was convened from September 2-4, 2014 in Antananarivo, 
Madagascar. The workshop brought together over 70 experts from national 
government agencies, research institutions, and civil society. A detailed 
workshop report (Conservation International 2014) is available at the 
following URL: www.metricsi.org.

Box 1. Definitions of key terms

•	 Natural capital is the stock of biodiversity and ecosystems that   
 produce the flow of goods, services and other benefits that support  
 human well-being;

•	 Governance for environmental sustainability is defined as the   
 process of decision making and how decisions are implemented, in  
 particular, policies or regulations created to value, protect,   
 regulate, govern and sustainably manage natural capital and ensure  
 that there is equitable access to and sharing of nature’s benefits;

•	 Sustainable production is defined as the volume or quantity of   
 commodities produced that can be sustained over time, while   
 not eroding the long-term persistence of natural capital;

•	 Human well-being is defined as the physical and mental satisfaction  
 of human needs to be healthy, happy, and prosperous.

© Rod Mast



12

Box 2. Case study approach used for national demonstration of 
CI’s monitoring framework in Madagascar
•	 Refine and adapt monitoring framework for national context
•	 Compile and organize datasets from national and global sources
•	 Conduct analyses 
•	 Engage technical experts to assist in validation of preliminary results
•	 Compile products
•	 Share and disseminate to key audiences
•	 Review and adapt

•	

Participants at the Conservation International “Feedback and Knowledge 
Exchange” workshop in Antananarivo, September 2014

© Conservation International/photo by Sterling Zumbrunn
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Monitoring and reporting
Consistent, quantitative information on the status of 
Madagascar’s natural capital and human well-being is needed 
to support effective policies and demonstrate achievement of 
sustainable development goals. Monitoring and evaluation of 
the PND is therefore necessary to measure and report on the 
progress of the plan during its implementation. 

Monitoring is defined as a continuous process of generating 
information on changes over time as a result of specific 
policy interventions.

The draft National Development Plan outlines a Monitoring 
and Evaluation Framework that will be used to track progress 
towards its objectives, led by the National Integrated 
Monitoring and Evaluation System (SNISE). Results will 
be measured based upon a set of indicators defined for 
each program within each of the PND’s strategic axes. The 
draft PND includes a set of proposed indicators related 
to governance, the economy, human well-being, and the 
environment.

The Monitoring and Evaluation Framework for the draft PND 
builds on extensive monitoring efforts over the past decade by 
national government agencies and civil society organizations 
to measure ecological and social trends. In 2008, for 
example, key trends from a range of sources were compiled 
by the National Environment Program office into a National 
Environmental Dashboard (“Tableau de Bord Environnmental”). 
An updated dashboard is currently in development and should 
be available in early 2016.
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Complementary indicators, methods and data 
for monitoring
CI has developed and tested an integrated monitoring framework of 
measurable indicators focused on the status of natural capital, governance 
for environmental sustainability, sustainable production, and human well-
being.  

Indicators are quantitative or qualitative variables used to identify 
priorities, track progress towards our goals, and demonstrate the impact 
of our work. 

We believe these indicators might be useful for tracking progress 
towards the objectives outlined in the National Development Plan. We 
do not propose to replace existing indicators being developed for the 
draft PND; instead, we believe CI’s indicators could provide additional or 
complementary information to support reporting. In particular, CI’s indicators 
could complement the PND indicators related to the valuation of natural 
capital (Axis 5), inclusive growth (Axis 3), and adequate human capital (Axis 
4) (Table 1).

This report is intended to provide a non-technical summary of CI’s monitoring 
framework and indicators that may support Madagascar’s PND. Readers 
of this report will receive information on indicators that might complement 
the draft PND Monitoring and Evaluation Framework, and support reporting 
efforts. Values for indicators, based upon the most recent data available 
to CI, have been calculated and validated by local experts. Guidance on 
applying the indicators, a complete list of data sources, and further resources 
are provided in the Supplemental Technical Report, to assist updating and 
replication of indicators in the future. 

Table 1. Indicators developed by Conservation International that could 
complement the National Development Plan monitoring framework

National Development Plan 
Strategic Axis

Conservation 
International’s 

Monitoring 
Framework

Indicators developed 
by Conservation 

International

Axis 3:
Inclusive growth and territorial 

roots of development

Sustainable 
Production

Annual change in 
efficiency (crop yield 

versus area harvested)

Percentage of essential 
natural capital with 
overlapping mining 

permits

Axis 4:
Adequate human capital in the 

development process
Human well-being

State of living conditions 
at district level

Axis 5:
Valuation of natural capital and 
building resilience to disaster 

risks

Natural Capital

Percentage of essential 
natural capital with formal 

protection status

Deforestation rate within 
areas of essential natural 

capital

Deforestation rate within 
terrestrial protected areas

Score of management 
effectiveness of protected 

areas

Score of Ocean Health 
Index

Governance for 
environmental 
sustainability

Score of policy 
effectiveness
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NATURAL CAPITAL
© Cristina Mittermeier



16

NATURAL CAPITAL
Natural capital is defined as the stock of biodiversity and ecosystems 
that produce the flow of goods, services and other benefits that support 
human well-being. Natural capital provides a range of ecosystem services, 
which are the benefits 

people obtain from ecosystems (Figure 1). These include provisioning 
services such as food, fuel wood, and fresh water; regulating services such 
as protection from storms and flooding, and cultural services such as tourism, 
recreation, and spiritual values.

Figure 1. Illustration of 
the way natural capital 
such as forests and 
rivers provides flows 
of ecosystem services 
such as non-timber 
forest products, clean 
water, and nature 
tourism, which benefit 
people. Natural 
capital also supports 
production systems 
such as agriculture 
and fisheries, thereby 
supporting food 
security and economic 
productivity.

NATURAL CAPITAL



17

Examples of natural capital in Madagascar include forests that store carbon, 
reduce flooding, and provide habitat for globally significant biodiversity; 
mangroves and coral reefs that support fisheries and protect the coastline 
from storms; savannas that support cattle grazing; rivers that irrigate rice 
and other crops; and many other ecosystems that benefit the people and 
economy of the nation. Specific objectives, programs and indicators for 
sustainably regulating the use of natural resources and protecting natural 
capital are explicitly documented in Madagascar’s PND 
under Axis 5.

Indicators for monitoring and mapping natural 
capital
Monitoring the status and trends of a country’s natural capital is 
important for measuring progress towards sustainable development 
goals.  Historically, natural capital has been measured and monitored 
using indicators such as the national deforestation rate and the extent of 
protected areas. The draft PND includes indicators related to pollution, 
illegal trafficking of natural resources, and the legal and institutional 
framework for managing natural resources, among others. These indicators 
are important, but they do not provide information about the status of 
biodiversity and ecosystems that provide benefits to people and the 
economy. They also do not provide information about how well protected 
areas and other policies are being managed.

CI’s monitoring framework goes beyond traditional environmental indicators 
and focuses on mapping and monitoring the status of essential natural 
capital. 

Essential natural capital is defined as natural capital that has 
irreplaceable biodiversity, a high level of human dependency, or supports 
key economic sectors. 

For example, a forested watershed that provides water for people in a 
drought-prone area is essential natural capital for fresh water. Globally 
significant biodiversity, such as threatened and endemic species, is 
essential natural capital for biodiversity conservation. A mangrove that 
protects people who are vulnerable to storm surge is essential natural 
capital for climate adaptation.

Natural capital provides numerous ecosystem services, but it is not possible 
to catalog them all. Therefore, CI focuses on several important types of 
natural capital. These include:

•	 Biodiversity (such as rare, threatened, or endangered species and 
habitats);

•	 Ecosystems that are essential for fresh water (quantity, quality, or 
flow regulation);

•	 Ecosystems that are essential for climate change mitigation 
(carbon storage and avoided emissions from deforestation);

•	 Ecosystems that help people adapt to climate change (coastal 
protection, flood risk reduction, or other adaptation services);  

•	 Ecosystems that are essential for food security (wild sources of fish, 
non-timber forest products, or ecosystems that support agricultural 
production).

CI’s monitoring framework also differs from past efforts because it includes 
links between natural capital and beneficiaries.

Beneficiaries are people or economic sectors that benefit from 
ecosystem services. 

Everyone in Madagascar benefits from natural capital, but some people and 
sectors are more dependent on natural capital than others. Identifying these 
key beneficiaries helps to prioritize and map the most important natural 
capital. Key beneficiaries of ecosystem services in Madagascar identified by 
participants at the September workshop included:

•	 Population centers, such as cities

•	 People dependent on rice farming, fisheries, or forest products

•	 People along coastlines that are vulnerable to storm surge

•	 Agriculture sector – irrigated rice agriculture

•	 Energy sector – hydropower facilities

•	 Tourism sector – nature tourism
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The overall metric used by CI to measure natural capital is the percentage 
of essential natural capital sustained through protection, effective 
management, or in an intact state. 

Essential natural capital can be considered “sustained” if it is:
•	 Protected – an area has formal protection status according to 

International Union for Conservation of Nature (IUCN) categories 
I-VI. In Madagascar, this refers to all protected areas managed by 
Madagascar National Parks (MNP) and new protected areas;

•	 Intact – an area and its features are in a relatively natural state, 
such as having natural vegetation cover;

•	 Effectively managed - how well a protected area is being managed, 
including the level of resources available and the capacity for 
enforcement.

The overall natural capital metric is composed of five sub-indicators:
 Indicator 1 Percentage of essential natural capital that has   
   formal protection status
 Indicator 2 Deforestation rate within areas of essential natural  
   capital
 Indicator 3 Deforestation rate within terrestrial protected areas  
   (PAs)
 Indicator 4 Score of management effectiveness of protected  
   areas
 Indicator 5 Score of Ocean Health Index 

Methods for calculating recent trends in 
essential natural capital
This section provides a non-technical summary of the methods used for 
mapping and calculating indicators related to essential natural capital. 
The most recent datasets available to CI at the time of the assessment 
(September 2014) were used for these analyses; most datasets were 
developed in the period from 2005-2013. Details on each of these analyses, 
including the data sources and methods used for defining and mapping 
essential natural capital, can be found in the Supplementary Technical 
Report.

Natural capital indicator 1: Percentage of 
essential natural capital with formal protection 
status
Denominator: total extent (hectares) of areas of essential natural capital
Numerator: the extent of the above areas that are within protected areas

The total extent (hectares) of essential natural capital in Madagascar was 
calculated by combining areas of essential natural capital for biodiversity (Key 
Biodiversity Areas) with areas essential for climate mitigation (ecosystems 
with high biomass carbon stock), fresh water (ecosystems that provide water 
quantity, quality, and flow regulation), food security (ecosystems that provide 
non-timber forest products, freshwater fisheries, and coastal fisheries), and 
climate adaptation (ecosystems that protect coastal populations from storm 
surge and coastal erosion) (Figures 2a and 2b, below).  Details on each of 
these analyses is provided in the Supplementary Technical Report.

These different areas were all combined in a single map of overall essential 
natural capital.  This map was then overlaid with a map of protected areas 
in order to calculate the percentage of essential natural capital that is 
protected as of 2014 (Figures 2a and 2b). Figures 2a and 2b includes 
all protected areas managed by Madagascar National Parks and all new 
protected areas.

Proportion of essential 
natural capital (ENC) that 

is protected

Protected ENC

Total ENC
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Figures 2a and 2b.  Different types of essential natural capital (left) were combined to identify the total 
extent of essential natural capital, and then overlaid with protected areas (right). 

essential natural capital
protected area

KBAs
high carbon stock
essential for fresh water
mangroves & corals / 
 near vulnerable coast
essential inland fisheries
essential coast fisheries
essential for NTFPs
protected area
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In total, 18% of essential natural capital in Madagascar is contained within 
protected areas (Figure 3). For different types of natural capital, the level of 
protection ranges from 11% (for fresh water) to 50% (for biodiversity). 

Natural capital indicator 2: Deforestation rate 
within areas of essential natural capital
The map of essential natural capital was analyzed using the most recent 
national forest cover dataset available, which is from 2010 (ONE 2013), 
updated with 2012 global forest cover data from the University of Maryland  
(Hansen et al. 2013) in order to calculate the deforestation rate within areas 
of essential natural capital from 2010-2012. This analysis included only those 
areas of essential natural capital that were forested as of 2010 (for example, 
it is meaningless to calculate the percentage of coral reefs with intact forest 
cover). From 2010 to 2012, forest cover in areas with essential natural capital 
declined by 0.3% (Figure 4).

Figure 3.  Percentage of each type of essential natural capital in protected areas as 
of 2014. Note that areas of essential natural capital overlap (see Figures 2a and 2b 
above), thus the percentage of all essential natural capital protected is not equal to the 
sum of the other percentages.

Figure 4.  Essential natural capital, intact forest cover as of 2012 and   
deforestation 2010-2012.

essential natural capital
forest cover 2012
deforestation 2010 - 2012

Biodiversity (KBAs)

Freshwater

Non-timber forest products

Inland fisheries

Coastal fisheries

Climate adaptation

Climate mitigation

All essential natural capital



21

Natural capital indicator 3: Deforestation rate 
within terrestrial protected areas
This indicator measures the overall (total) forest loss as a percent per year, 
for all protected areas, at a national scale. It can also be disaggregated 
to measure the deforestation within individual protected areas (see 
Supplementary Technical Report). 
According to CI’s calculations using the two datasets listed above, from 
2010-2012, the deforestation rate within Madagascar’s protected areas 
was 0.19% per year (Figures 5a and 5b; Table 2). This was slightly lower 
than the overall deforestation rate for the entire country during the same 
period (0.29% per year). It was also lower than the deforestation rate outside 
protected areas (0.35%). A new dataset on forest cover and deforestation up 
to 2013 will be available from the Wildlife Conservation Society (WCS), but 
was not available at the time of this report.

Table 2. Deforestation rates per year for all Madagascar, within 
protected areas, and outside of protected areas

2000 - 2005 2005 - 2010 2010 - 2012
Overall 

(2000 - 2012)

Inside PAs 0.30% 0.20% 0.19% 0.31%

Outside PAs 0.55% 0.42% 0.35% 0.45%

All Madagascar 0.48% 0.37% 0.29% 0.40%

© Conservation International/photo by Russell A. Mittermeier
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Figures 5a and 5b.  Deforestation rate within terrestrial protected areas from 2005-2010 (left) and from 2010-2012 (right).

Deforestation 2005 - 2010
% per year

1 - 3.5%
0.5 - 1%
0 - 0.5%

Deforestation 2010 - 2012
% per year

1 - 3.5%
0.5 - 1%
0 - 0.5%
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Natural capital indicator 4: Score of 
management effectiveness of protected areas
This indicator assesses how well a protected area is being managed – i.e. 
how well an area is protecting biodiversity and ecosystems, and achieving 
the site’s management goals and objectives. To compile and assess 
management effectiveness, a qualitative scorecard is used: the Management 
Effectiveness Tracking Tool (METT) in terrestrial ecosystems and the related 
World Bank Marine Protected Area (MPA) scorecard in marine ecosystems. 
The scorecards are applicable for IUCN PA categories I-VI.

The scorecards are completed by site managers and local experts and are 
therefore subjective; however they can provide very useful information 
about the level of management effectiveness (such as the existence of a 
management plan, the availability of funding, the capacity of staff, and the 
level of enforcement of the protected area rules). The scorecard is intended 
to be updated at least every two years to monitor change over time.

In Madagascar, METT or MPA scorecard scores were available for only 
three protected areas where CI is engaged: the Ankeniheny-Zahamena 
Corridor (CAZ), the Ambodivahibe Marine Reserve, and the Ambositra–
Vondrozo Forest Corridor Natural Resource Reserve (COFAV).  Management 
effectiveness scores at these protected areas improved by 6% or 7% 
between 2013 and 2014 (Table 3).

As CI currently only has access to two years of data on protected 
area management effectiveness, information on long-term changes or 
improvements in management effectiveness are not yet available, but 
CI plans to update with additional assessments in the future.  Data on 
management effectiveness for the rest of Madagascar’s protected areas 
would ideally be collected and included in future analyses.

Table 3. Management effectiveness scores for three protected areas in Madagascar. Source: Conservation International

Protected Area
Score 2013

Ratio (percent)
Score 2014

Ratio (percent)
Change

Ankeniheny-Zahamena Corridor (CAZ) 50/88 (57%) 59/94 (63%) +6%

Ambodivahibe Marine Reserve 65/101 (64%) 97/139 (70%) +6%

Ambositra-Vondrozo Forest Corridor Natural 
Resource Reserve  (COFAV)

50/90 (56%) 58/92 (63%) +7%
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Natural capital indicator 5: 
Ocean Health Index Score

The Ocean Health Index (OHI) provides a single aggregated score that 
reflects the health and sustainability of a country’s ocean resources. 
OHI scores are available for every country from 2012, 2013, and 2014. In 
Madagascar, the 2014 Ocean Health Index Score was a 58/100, which 
represented a 2% improvement over the 2013 score. This score ranks 
Madagascar at 182nd out of 236 countries assessed globally.  

The overall OHI score is made up of 10 “goals” such as Food Provision, 
Carbon Storage, Coastal Protection, Clean Waters, Biodiversity, and others. 
Each goal is made up of one or more “components” (e.g. the “Biodiversity” 
goal is further divided into “Species” and “Habitats” components). 

We selected a set of goals and components related to biodiversity and 
ecosystem services, because they are most relevant for assessing natural 
capital (Table 4). In 2014, scores for the selected components ranged from 
40 (for Coastal Protection) to 82 (for Biodiversity – Habitats).

Summary of results for natural capital indicators

Based on CI’s definition of essential natural capital, we estimate that 18% 
of essential natural capital in Madagascar is currently contained within 
protected areas. For different types of essential natural capital, the level of 
protection ranges from 11% (for fresh water) to 50% (for biodiversity). From 
2010 to 2012, forest cover in areas with essential natural capital declined by 
0.3%. From 2010-2012, the deforestation rate within Madagascar’s protected 
areas was 0.2%. Management effectiveness scores at the three protected 
areas, for which data were available, improved by 6% or 7% from 2013 to 
2014. The overall Ocean Health Index Score for Madagascar in 2014 was a 
58/100, which represented a 2% improvement over the 2013 score. Specific 
sub-components of the Ocean Health Index had scores that ranged from 40 
(for Coastal Protection) to 82 (for Biodiversity – Habitats).

Table 4. Ocean Health Index Scores for Madagascar from 2012-2014. Source: http://www.oceanhealthindex.org/
Comparison/Madagascar 

Goal - component
Scores out of 100 (% change from previous year)

2012 2013 2014

Overall OHI score 59 57 (-3%) 58 (+2%)

Food Provision -Wild Caught 
Fisheries

53 53 (+1%) 53 (0%)

Carbon Storage 65 65 (+0.5%) 65 (0%)

Coastal Protection 40 40 (-0.4%) 40 (0%)

Clean Waters 73 61 (-16%) 64 (+5%)

Biodiversity - Overall 81 80 (-1%) 80 (0%)

Biodiversity - Species 79 78 (-1%) 78 (0%)

Biodiversity - Habitats 83 83 (-1%) 82 (0%)
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GOVERNANCE IMAGE

GOVERNANCE
© Conservation International/photo by Russell A. Mittermeier
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Without the right policies and effective institutions to implement them, 
natural capital is not secure from loss and degradation. Effective 
governance is essential to ensure environmental sustainability and 
equitable sharing of nature’s benefits.

Broadly, governance is defined as the process of decision making and 
how decisions are implemented. It consists of the traditions and policies by 
which authority is exercised. It encompasses the capacity of a government 
to effectively formulate, implement and enforce sound policies.

An effective system of governance for environmental sustainability is 
represented by two key characteristics: 1) policies, laws and agreements 
that are based upon sound objectives, evidence-based rationale, and 
social and environmental safeguards, and 2) successful implementation, 
enforcement, and monitoring of policies to track progress towards desired 
goals. 

Environmental governance in Madagascar
National environmental policy is primarily defined by the Ministry of 
Environment and Forestry (MEF), which ensures policy implementation 
and integration into economic development. The Malagasy constitution 
stipulates public participation in environmental management. Following the 
legislation on Environmental Impact Assessment (EIA), investment activities 
in all sectors are under the Mise en Compatibilité des Investissements 
avec l’Environnement (MECIE) decree – a national decree identifying those 
investments most compatible with environmental sustainability. For fisheries 
in particular, legislation takes into account the sustainability of resources 
and establishes fishing closure periods and standards for fishing equipment. 
For other development activities, the Management Code for Protected 
Areas governs the management of sustainable use zones.

In accordance with the UN Convention of Biological Diversity, MEF is 
working on a National Biodiversity and Strategy Action Plan (NBSAP). During 
the World Parks Congress in Durban in 2003, the Malagasy government 
pledged to triple the size of Madagascar‘s protected areas, bringing this 
area from 1.7 million hectares in 2003 to 6 million hectares in 2012, raising 
the coverage to at least 10% of the national territory. 10 years later, at the 
recent 2014 World Parks Congress in Sydney, Australia, the Government 
reaffirmed its determination and engagement to preserve the country’s 
natural capital. Furthermore, in Sydney, the Government committed to 
contribute to the “Promise of Sydney”. Specifically, the President in his 
remarks committed to the following policy goals: 

•	 Ensure 7 million hectares of protected areas are part of integrated 
and healthy landscapes;

•	 Improve management of the protected areas created since Durban 
in 2003;

•	 Triple the number of marine protected areas;

•	 Ensure the network of protected areas has sustainable financing.

GOVERNANCE FOR ENVIRONMENTAL 
SUSTAINABILITY

© Trond Larsen
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Indicator: Score of national policy effectiveness

Effective policy at a national level is measured by the relative soundness, 
implementation, and enforcement of those policies created to value, 
regulate, govern, and sustainably manage natural capital and ensure that 
there is equitable access to, and sharing of, nature’s benefits.

The indicator used by CI to monitor the status of existing national 
governance is a score of national policy effectiveness, which can be 
updated on an annual basis to track changes.

The score of national policy effectiveness is defined by two criteria: the 
level of policy soundness and the extent of policy adoption, implementation, 
enforcement and monitoring. A highly sound policy is defined as having 
clear, realistic and measurable objectives and offers well-designed solutions 
to a policy problem based upon widely-accepted scientific evidence and/or 
best practice.  It sufficiently incorporates relevant, widely-recognized social 
and environmental safeguards, e.g., Free, Prior and Informed Consent. It is 
designed with sufficient participation of stakeholders affected by the issue 
and those responsible for its implementation. 

Methods to assess policy effectiveness
National policies in Madagascar were assessed using a scoring 
questionnaire, or “scorecard” (Table 5). This scorecard was developed by 
CI in 2013 and has been applied widely to other CI programs in over 25 
countries. In 2014, a small team of staff from CI-Madagascar, with input 
from national partners from government and other NGOs, completed a 
preliminary scorecard for Madagascar. 

The process involved a qualitative assessment of 34 relevant national 
policies based on criteria related to the extent of implementation and 
soundness of specific policies. Each policy is assessed against two criteria: 
level of soundness and extent of implementation, and scored between 0 
(e.g., policy is not sound and/or policy is early planning phases) and 10 (e.g., 
policy is highly sound and actively implemented and monitored with long-
term financing secured). 

Where possible, scores were validated using existing sources of evidence 
such as policy reports, survey data, and other indices. Further details on 
methods are included in the Supplementary Technical Report.

GOVERNANCE SCORECARD: Key Enabling Policies for Healthy, Sustainable Societies

DASHBOARD
Subtotals

A. Level of Implementation B. Level of Soundness C Level of certainty

Subtotals

FY13 Score/Total Possible Score

International Conventions

Has the country advanced the implementation of the 
following international treaties (for both terrestrail and 
marine, when applicable): 

A. Level of Implementation B. Level of Soundness C. Level of certainty

1 Convention on Biological Diversity (CBD)

2
Convention on the Conservation of Migratory 

Species of Wild Animals (CMS)

3
Convention on the International Trade in Endan-
gered Species of Wild Flora and Fauna, (CITES)

4
Framework Convention on Climate Change 

(UNFCCC)

5
Ramsar Convention on Wetlands on Interna-

tional Importance

Table 5.  The opening section of the CI Scorecard for policy effectiveness
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Results for governance indicators
In Madagascar, 34 policies were identified as relevant for assessment by 
the team. With a total possible score of 340, an overall score of 224 was 
calculated in 2014 for Madagascar. Results by specific policy themes are 
listed in Table 6.

Ratification of major international and regional environmental conventions is 
high, yet effective implementation in Madagascar may be limited by financial 
resources. 

The existing governance system lacks adequate multi-sectoral policies 
that integrate natural capital into regulation of other sectors or promote 
equitable rights and resource access. Policies to foster capacity and training 
in sustainable development and natural resource management are still in 
early stages of consideration in the national policy agenda.

Table 6. Summary of 2014 national policy scorecard assessment in Madagascar. The complete results of the scorecard are 
included in the Supplementary Technical Report.

Category Soundness Implementation Total %

2014 OVERALL SCORE 118 106 224/340 66%

International conventions 32 28 60/90 67

4 of 10 relevant policies with score greater than 18

Policies for national engagement in Convention for Biological Diversity; CITES; UNFCCC and UNESCO World Heritage Convention

Conservation of natural capital 38 36 74/110 67

4 of 11 relevant policies with score greater than 8

Policies for protecting marine zones; government protected areas; private protected areas and IUCN categories for protected area network

Sustainable production system 27 24 51/10 73

3 of 7 relevant policies with score greater than 8

Policies for extractives, infrastructure and fisheries

Investment and fiscal policies 4 5 9/10 90

Only 1 of 7 policies with data available

Policy for publicly accessible national budget with score of 9

Policy integration and safeguards 7 6 13/20 65

1 of 2 relevant policies scoring greater than 8

Policy integrating biodiversity and ecosystem services into national accounting system

Capacity 10 7 17/40 43

No policy with score greater than 5
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SUSTAINABLE PRODUCTION
© Benjamin Drummond
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Historically, nothing has compromised natural 
capital more than production systems – how 
we produce and harvest food, energy and raw 
materials. Sustainable development requires 
that economic productivity increases while not 
degrading natural capital and the services it 
provides to people.  

Sustainable production is defined as the volume 
or quantity of commodities produced that can be 
sustained over time while supporting economic 
development for society and ensuring the long-
term persistence of natural capital to meet the 
needs of future generations. 

Sustainable production metrics must therefore 
enable us to monitor the amount of a commodity 
produced while also tracking impacts on natural 
capital over time.  For the agriculture sector, we 
monitor the change in productivity per hectare over 
time to understand whether increased production 
is due to intensification or extensification of 
agriculture systems.  For the energy and mining 
sector, we look at the overlap of concessions with 
protected areas to represent the extent of potential 
impacts the sector could have on natural capital. 

SUSTAINABLE 
PRODUCTION

© Conservation International/photo by Haroldo Castro
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Key economic sectors in Madagascar
Economic development in Madagascar is largely driven by the 
agricultural sector.  Between 2010 and 2012, 71% of the country’s 
land was dedicated to agricultural use. This sector employs 80% of 
Malagasy households and accounts for 27% of the country’s Gross 
Domestic Product (GDP) (INSTAT 2007).

The main agricultural commodities in Madagascar are rice, cattle and 
cassava, with rice accounting for 70% of total agricultural production. 
The low added value of the agricultural sector means relatively 
limited foreign investment potential, as well as a low share of income, 
is distributed to inhabitants of Madagascar. Agricultural production 
has increased over time, but a legacy of unsustainable practices 
has resulted in high levels of deforestation. Agriculture remains the 
main driver of natural capital loss, due to “slash and burn” clearing of 
forests. 

Madagascar is rich in mineral deposits (e.g., ilmenite and nickel), yet 
the sector’s contribution to the GDP is presently less than 1% (REEM 
2012). Mining has been relatively small-scale, currently representing 
2.2% of national GDP, but large-scale industrial mining is growing with 
substantial foreign investment. The industry is projected to increase to 
15% of GDP in the coming years (World Bank 2013). A current issue of 
importance lies in the overlap of legal mining permits or concessions 
with Madagascar’s essential natural capital.

© Trond Larsen
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Indicator: Status of production by 
sector
Due to lack of data on the sustainability of these 
important sectors, CI’s monitoring framework in 
Madagascar focused on measuring the status of 
current production levels in two key economic sectors, 
agriculture and mining, and where possible linking 
these trends to areas of essential natural capital.

Indicators for measuring the status of key production 
sectors, based upon available data, were defined as 
follows:

•	 Agriculture: Rate of crop production versus 
area harvested 

•	 Mining: Percentage of proposed mining permits 
overlapping with essential natural capital 

Additional indicators for fisheries are under 
development.

Methods for monitoring 
production
Analysis of existing production trends focused 
on identifying key economic sectors and those 
commodities having the greatest impact on natural 
capital in Madagascar, understanding the level of 
production from these sectors, and identifying potential 
sustainability issues associated with these sectors. 

Available spatial and tabular data from global and 
national sources, e.g., UN Food and Agriculture 
Organization, Ministry of Mining etc., were compiled 
and organized on the extent and distribution of land 
under production (including mining permits) and 
changes over the past 10 years.

© Conservation International/photo by Russell A. Mittermeier
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Results for production indicators
Agriculture 

Overall, the efficiency of crop production (Figure 6) in Madagascar in the 
past five years has remained relatively stable with the amount of crops 
produced on same area of land. 

For rice, specifically, the quantity of rice production (metric tons) increased 
35% between 2002 and 2012 to an annual yield of 4 million metric tons. The 
area of land under production has increased since 2004 to around 30,000 
hectares in 2012 (Figure 7). Rice production has increased in efficiency by 
+1.86% over the past 20 years. 

Tracking the efficient use of existing agricultural land will be important to 
monitor sustainable production in the future. Efficient production is critical to 
minimize conversion of Madagascar’s remaining native primary forest.

Mining

Using data compiled by the Ministry of Mining and Rebioma, we calculated 
the extent to which proposed mining permits in 2008 overlapped with areas 
of essential natural capital (Table 7).

Overall, most types of mining permits have minimal overlap with essential 
areas for natural capital (1-4%), except for research permits, which cover 
more than a third (38%) of the country’s essential natural capital. Collectively, 
mining permits cover 44% of Madagascar’s essential natural capital (Figure 
8). This trend will be important to monitor as interest in mineral exploration 
increases across the country.

Figure 6. Annual change in efficiency of crop production versus area of land under 
production

Figure 7. Quantity of rice production versus area of land harvested for rice (2002-
2012)

Agricultural crop output and cropland area

+0.4% annual change in efficiency

Rice production quantity versus area harvested from 2002 
to 2012
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Table 7. Percentage of proposed mining permits that overlap with essential natural capital

Mining 
Designation

Total area 
of mining 

designation (ha)

Area of overlap with 
Essential Natural 

Capital (ha)

Percentage 
of Essential 

Natural Capital* 
overlapped with 
mining permits

AERP * 
Autorisation 
Exclusive de 

Reservation de 
Perimetres

1,556,086 563,488 2%

E * Permis 
d’Exploitation

704,075 358,248 1%

PRE * Permis 
Réservés 
aux Petits 

Exploitants

2,600,565 1,335,556 4%

R * Permis de 
Recherche

27,839,111 13,218,435 38%

TOTAL 32,699,837 15,475,727 44%

Figure 8. Extent of mining permits, as of 2008, overlaid 
with CI’s map of essential natural capital.

essential natural capital
mining permits
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HUMAN WELL-BEING
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HUMAN WELL-BEING
Natural capital plays a vital role in supporting human health and well-being 
through the provision of clean drinking water, fish, fuel wood, and other products 
that support food security, resilience to climate-related events, and livelihoods in 
agriculture, fisheries, nature tourism, and other natural resource sectors. The goal 
of sustainable development is achieved by improved well-being and equitable 
sharing of nature’s benefits among people.

Broadly, human well-being is defined as the physical and mental satisfaction 
of human needs to be healthy, happy, and prosperous (Yang et al. 2013). 
Accordingly, poverty as a multidimensional concept is represented as a low state of 
human well-being. Specific aspects of human well-being are characterized in five 
dimensions by the widely-accepted Millennium Ecosystem Assessment framework 
(MA 2005): basic materials for a good life, health, security, good social relations, 
and freedom of choice and action. 

In Madagascar and other African countries, the Afrobarometer Survey focuses on 
the satisfaction of overall living conditions, a subjective measure of overall human 
well-being, based upon current perceptions of respondents on their material 
assets, health, and education.

Human development1 in Madagascar today
In 2014, Madagascar has a population of over 22.3 million, with an annual growth 
rate of 2.2% between 2008 and 2014, dropping as low as -1.1% during the 2009 
political crisis, which is estimated to have recovered up to 3% in 2014 (Rapport 
Economique et Financier 2013). Natural resources contributed 8.8% of national 
GDP in 2012 through mineral and forest concessions. The country has a high rate 
of poverty with 87.7% living below the national poverty line in 2010 (living on less 
than $1.25 per day). Significant wealth disparity exists between populations living in 
rural and urban areas. Over a quarter of the population (27%) are undernourished 
and only 30% of children of relevant age attain secondary level education.  

Expenditures on health services in Madagascar are low, with average spending per 
capita at less than USD 18 per year. Traditional medicine is an important component 
of health care, with significant use of medicinal plants by local communities; 
illustrating the importance of natural capital in the daily lives of people in 
Madagascar.

1 All statistics based upon World Development Indicators compiled by the World Bank unless 
otherwise noted. 
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Indicator: State of living conditions at district level
This indicator is defined as the overall state of living conditions, based upon 
Afrobarometer survey responses from individual participants, and aggregated at 
the district level. In this instance, “living conditions” is used as a proxy of overall 
human well-being. At the district level, the indicator of satisfaction in overall 
living conditions was selected as a proxy to reflect the overall status and recent 
changes (from 2008 to 2013) of human well-being. 

Ideally, given its multi-faceted nature, the status of well-being would not be 
measured using a single indicator, but rather as a composite index made up 
of multiple indicators. Such an index has been developed in a parallel study 
in Cambodia, and characterized as a “spatial index of human well-being”. As 
relevant recent data were not available in Madagascar, a single indicator based 
upon living conditions was used for this pilot study. When better data are 
available, a more comprehensive index is desirable for future reporting.

Methods to assess human well-being
The status of human well-being at the national level was characterized as a 
quantitative indicator using spatially explicit district level (2008 – 2013) datasets 
from the Afrobarometer Survey (http://www.afrobarometer.org/). The surveys 
are implemented repeatedly in 35 African countries on a regular cycle (the time 
interval varies, from three years or longer). The surveys ask for self-reported 
attitudes toward the social, political, and economic atmosphere in each country. 
So far, three rounds of surveys (2005, 2008, and 2013) were completed in 
Madagascar. Approximately 1,200 individuals were randomly sampled with a 
clustered, stratified, multi-stage, area-probability sample design, in order to be 
nationally representative of population size and age structure. 

© Olivier Langrand
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Figure 9. Spatial distribution of overall living conditions in Madagascar in 2008 and 
2013 at district level. Grey polygons indicate districts with no data available.

Overall living conditions in 2013

Neither good nor bad
Fairly bad
Very bad
No data

Overall living conditions in 2008

Fairly good
Neither good nor bad
Fairly bad
Very bad
No data
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Results – Current status of human well-being
At the district level, despite many data gaps, the results show that overall 
trends in human well-being have deteriorated (Figure 9). Only 15% of the 
districts reported an improvement in overall living conditions from 2008 
to 2013. This decline is likely due to the political crisis in 2009 and its 
repercussions for subsequent economic growth and stability.   

Data on national trends in human well-being are limited and inconsistent, or 
are focused on a specific dimension of well-being, such as the occurrence 
rate of infant diarrheal disease. The results in this report reflect the most 
recent time series data available for the whole country, which was last 
updated in 2013 and based on the Afrobarometer survey data. 

CI reviewed other socioeconomic datasets but they were inadequate or 
too out of date for this national-level analysis. A commune-level dataset, 
gathered by the International Foundation for Development (FID) (Moser et 
al. 2008), measures a larger set of socioeconomic indicators at a higher 
spatial resolution. It was last updated in 2007, however, and therefore does 
not reflect recent changes, in particular those that occurred since the 2009 
political crisis. 

Collection of subnational data for particular regions is currently underway as 
part of several recent initiatives, e.g., such as the P4GES project in Corridor 
Ankeniheny-Zahamena (“Can paying for global ecosystem services reduce 
poverty?”- www.p4ges.org); yet these studies do not represent the entire 
country and are not likely to be updated regularly, which would be necessary 
to observe large-scale social changes or to conduct informative monitoring of 
human well-being status and trends.

A national census in 2016 is forthcoming, which we hope will provide more 
up-to-date and detailed information on the status of living conditions and 
human well-being in Madagascar, and improve reporting.

© Cristina Mittermeier
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INDICATOR STATUS TREND

Natural Capital

Percentage of essential natural capital that has formal 
protection status

18% Baseline

Deforestation rate within areas of essential natural capital 
2010-2012

0.3%

Deforestation rate within terrestrial protected areas 2010-
2012

0.2%

Change in management effectiveness of three protected 
areas for which data are available

+6%

Score of Ocean Health Index
58/100 
(+2%)

Effective Governance

Score of policy effectiveness 66% Baseline

Sustainable Production

Annual increase in efficiency (crop yield versus area 
harvested)

0.4%

Percentage of essential natural capital with overlapping 
mining permits

44% Baseline

Human Well-being

Percent of districts with improvement in overall living 
conditions from 2008-2013

15%
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Summary of Key Findings
This report provides an introduction to the framework and indicators developed by CI for 
monitoring and reporting on the state of natural capital, governance for environmental 
sustainability, sustainable production, and human well-being. The framework was tested 
at a national scale in a demonstration case study in Madagascar and produced a series of 
interesting findings briefly summarized below by each component of the framework.

For the first time, we attempted to map and measure the status of essential natural capital 
(biodiversity and ecosystems that support human well-being) at the national scale. These 
natural capital indicators go beyond simply measuring the extent of protected areas and 
forest cover, and look at the level of protection of ecosystems important for freshwater, 
climate change, fisheries, non-timber forest products, and coastal protection. These 
indicators also provide information about the change in forest cover within protected areas, 
as well as progress in management effectiveness; both important indicators for tracking 
how effectiveness of Madagascar’s protected areas in maintaining their natural, cultural and 
other values. Lastly, the indicators provide information about the health and sustainability of 
Madagascar’s ocean and marine resources.

Results from measuring trends in essential natural capital indicate that important progress 
has been made in Madagascar. In particular, efforts to expand protected areas, improve 
their effectiveness, and reduce deforestation have been absolutely critical in securing 
important ecosystems and biodiversity. Further commitments made by the President of 
Madagascar to increase protection of Madagascar’s marine and coastal resources and 
ensure long-term sustainable funding for protected areas show a strong dedication to 
conserving the nation’s natural capital. There is still much progress to be made, however, as 
most (82%) of Madagascar’s essential natural capital remains unprotected; forests continue 
to be lost, and many of Madagascar’s protected areas are likely not being managed 
effectively. Many of Madagascar’s marine and coastal resources are also threatened, as 
indicated by some relatively low or declining Ocean Health Index scores. 

We presented an indicator for monitoring governance based upon a new tool, a qualitative 
scorecard for assessing national policy. This scorecard was piloted for the first time in 2014 
in Madagascar. Effectiveness is measured based upon the level of soundness and the 
extent of implementation and enforcement of policies. International and regional policy 
conventions, e.g., Convention on Biological Diversity have been ratified, yet capacity and 
resources for effective regulation and monitoring of many policies is limited and still in early 
stages of adoption by relevant government agencies. 

SYNTHESIS

© Trond Larsen

INDICATOR STATUS TREND

Natural Capital

Percentage of essential natural capital that has formal 
protection status

18% Baseline

Deforestation rate within areas of essential natural capital 
2010-2012

0.3%

Deforestation rate within terrestrial protected areas 2010-
2012

0.2%

Change in management effectiveness of three protected 
areas for which data are available

+6%

Score of Ocean Health Index
58/100 
(+2%)

Effective Governance

Score of policy effectiveness 66% Baseline

Sustainable Production

Annual increase in efficiency (crop yield versus area 
harvested)

0.4%

Percentage of essential natural capital with overlapping 
mining permits

44% Baseline

Human Well-being
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We present several indicators for tracking key production sectors, in 
particular, the relationship between production outputs, e.g., crop yield 
and mining efforts, and the impact on natural capital, e.g., land under rice 
production, and mining permits overlapping areas of essential natural 
capital. The efficiency of crop production has remained relatively stable with 
crop yields maintained without much increase in the area under production. 
There is significant overlap (44%) between areas of essential natural capital 
and areas proposed for mining exploration, which highlights the importance 
of careful planning for any future expansion of mining efforts to minimize 
environmental impacts.

A spatially explicit indicator for human well-being is described and results 
from available data presented. The indicator demonstrates that, while 15% 
of districts have improved, overall living conditions at the district level have 
stayed the same or decreased for the remaining 85% of districts between 
2008 and 2013. Consistent and detailed data on human well-being is 
limited, which prevents more detailed analysis on national trends. Updated 
data from the proposed 2016 national census will provide valuable new 
information to support monitoring.

Overall, this report documents a truly integrated framework for sustainable 
development which combines indicators for monitoring trends in natural 
capital, production, governance and human well-being. It has brought 
together new and existing datasets in novel ways to more clearly 
characterize the past and current trends with the intention to inform future 
decision making, monitoring, and reporting. Beyond this report, a range of 
complementary products have been compiled by the project including the 
Supplementary Technical Report with guidance on specific analyses, plus 
further training materials, scientific publications, and datasets.

© Trond Larsen
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Assumptions & limitations
CI’s monitoring framework and its application in Madagascar: should be 
implemented with the following considerations: 

•	 Indicators are not weighted and have been given equal importance on the 
dashboard;

•	 Trends are intended for improving understanding of the national context, 
and are not  adequate for understanding sub-national trends;

•	 Results are intended for tracking trends within Madagascar over time, not 
for comparison with other countries.

We also recognized several limitations of our methods and analytical approach, 
including:

•	 Dependence on existing, available datasets;

•	 Issues of data quality and availability;

•	 Subjective nature of some indicators (such as CI’s definition of essential 
natural capital, and the policy scorecard);

•	 Reliance on simple models or methods that underestimate complexity 
within social and ecological systems;

•	 Results (e.g. natural capital maps) that were not validated using field 
sampling. 

Updating and replication
Indicators presented in this report should be updated periodically to enable tracking 
change over time and for use in management and policy responses to changing 
trends. ,. Indicators associated with changes such as management (protected 
area status), policy implementation (governance assessments), and resource use 
(deforestation, production sectors) should be monitored and updated on an annual 
basis. Changes in the distribution and status of ecological and social systems might 
take longer to observe. Data for these indicators therefore should be updated every 
three to five years.

We hope that others will replicate and adapt indicators and methods presented 
here for their own purposes. This report provides a brief introduction, but a detailed 
description of methodologies, datasets and full list of assumptions are documented 
in the Supplementary Technical Report. To assist replication, we chose indicators 
based upon publicly accessible datasets and simple modeling and mapping tools. 
Some expertise is required in GIS, spatial analysis, and statistics, but all calculations 
and analyses are possible to learn with basic training.

© Conservation International/photo by Russell A. Mittermeier
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Implications
The framework and results describe recent trends using the most up-to-date 
datasets that were available to CI. Beyond information on the current state 
of natural capital and other key trends, the results presented in this report 
have several broader implications. These include:

•	 Knowledge of drivers causing the observed patterns and trends; 

•	 Issues of data quality and availability;

•	 Understanding interdependencies between different trends; 

•	 Relevance and replicability of tools and methods for further 
monitoring; 

•	 Availability of new datasets. In-depth exploration of these 
implications is beyond the scope of this report, but the significance 
of each is discussed briefly below.

Drivers of ecological and social change

The focus of this report is on presenting and demonstrating the utility of 
CI’s monitoring framework for supporting future monitoring and reporting 
of Madagascar’s draft PND. This report therefore does not attempt to 
extensively interpret the drivers, or factors affecting or causing ecological 
and social changes observed in our results. Drivers are important to 
consider to determine what issues are mostly likely to facilitate or constrain 
effective progress towards sustainable development in Madagascar. Direct 
drivers in Madagascar include deforestation of essential natural capital, 
unsustainable agricultural practices, and climate change, unplanned and 
rapid urbanization, lack of infrastructure, and overpopulation. Indirect 
drivers, those factors that might exacerbate or accelerate the occurrence 
of direct drivers, include poverty and political instability. The 2009 political 
crisis, for example, compromised efforts made to protect the environment. 
This translated into reduced credibility and trust in the government by civil 
society, and the lack of monitoring and enforcement caused increased 
infractions to the detriment of Madagascar’s natural capital. 

Interdependencies 

There are likely strong interdependencies between trends of different 
indicators. The ecological and social trends described in the report do not 
occur in isolation and further examination is needed to understand the 

relationships and interactions between different indicators to understand 
how sustainable development objectives will be achieved. For example, 
efficient rice production will be affected by the amount of freshwater 
available to irrigate croplands. Access to natural resources, and effective 
policies for regulating these rights, will affect communities dependent on 
specific areas of natural capital and their ability to maintain or improve their 
living conditions. Understanding interdependencies and trade-offs between 
different components of the system is important to determine which 
trends are having the greatest impact on progress towards sustainable 
development.

Tools and methods for monitoring 

We describe a series of new tools, such as a policy scorecard; datasets such 
as the Ocean Health index, and approaches, such as spatial mapping of 
essential natural capital. We believe these tools, datasets, and methods are 
broadly applicable to a variety of users including researchers, NGOs, and 
staff within government agencies responsible for tracking PND programs 
and activities. In particular, we believe these indicators have the potential to 
complement and inform the PND’s Monitoring and Evaluation Framework. 
The indicators described here are useful, in particular, for measuring 
outcomes associated with environmental or social change, e.g., changes 
in the status of natural capital and improved living conditions. Training and 
capacity building will be important to enable consistent results and learning.

Data availability and management 

The framework and results are dependent on the extent and quality of 
datasets used. Indicators were selected based upon the availability of 
datasets in Madagascar at a national scale. For several indicators, such 
as human well-being and production trends, the lack of recent datasets 
following the 2009 political crisis constrained the analyses. Investment in 
consistent and publicly-accessible datasets is therefore essential to enable 
informative and updated monitoring of progress towards sustainable 
development goals. Centralized and standardized data management is 
also critical to ensure information for monitoring is accessible to a range of 
stakeholders.
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Conclusions
The case study documented in this report has the opportunity 
to support and provide guidance to the monitoring efforts 
associated with Madagascar’s National Development 
Plan.  The National Development Plan has the potential to 
focus existing sustainable development efforts, facilitate 
coordination between government departments towards 
a set of common goals, strengthen regulations critical for 
sustaining natural capital in priority areas, and articulate 
feasible and measurable pathways to achieving longer-
term economic health and human well-being. If effective, 
implementation of the National Development Plan will 
provide a roadmap for building a healthy, sustainable society 
in Madagascar for present and future generations.

© Piotr Naskrecki
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