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FOREWORD

The report "Environmental Economic Analysis of Natural Resources Management in
Mozambique'has beemprepared bysbaEcosys in the framework of the Poverty Environment
Initiative (PEI) implemented in Mozambique byMhgistry for Coordination of Environmental
Affairs(MICOA) with the support of UNDP and UNEP.

The authors of this report asdphabeticley.
Dr. RomanaRombe Bandeira Forestrnyand related issues
Dr. Eulalia Esperanca Lucas MacomeAgriculture and related issues

Dr. David Maradan EconomicAnalysis of the costs of environmental damages and
remediation and related issues

1 Dr. VascoNhabinde: Analysis of the environmental contribution to the ecoamehy
related issues

1 Karim Zein: Sustainable development

The whole team of experts has formulated conclusions and recommendations.
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EXECUTIVE SUMMARY

This report provids quantitativeevidencesn the links betweegpoverty and environmeit
Mozambique. More specifically, the report offers:

1 an assessment of the contribution ahe environment to the Mozambican economy,

1 an assessment of theconomic costsof environmental degradation and inefficient
use of natural resourcesr Mozambique,

1 quantitative analysisidentifying the types of environmental degradation which affect
the hardest particularlythe poorest households in Mozambique

On the basis of the findings of this study, the report also provides a list of recommendations.
1  Contribution of the environment to theMozambican economy

The contributiorof renewable natural resoes to Mozam&&n economyis very significant but
is not adequately captured in official statistics. Subsistence agriculture, forestry and fisheries are
indeedhot accounteébr in official national account®ither isnformal (and illegdbgging.

According to available data and extrapolation (see Table S1), the contribution of natural
resources to the economy ranges between 47% and 50% of its GDP. More than 82% of the jobs
available in the country depend directly on natural resources. The sogedhardra natural
resources is a key to poverty alleviation in the country.

Table S1Contribution to GDP (in % of GDP) and employment statistics (data from 20052010)

Official Unaccounted Total
Statistics (subsistencg contribution| Employment
production) | to GDP

Agriculture 23.8 10.6 34.4 79.8
Forestry 2.2-4 0.1-04 2.3-4.4 0.2-5.4%
lllegal logging 4 4
Fishery 1.4 09-14 2.3-2.8 2
Mining 1.1 1.1 0.6
Total contribution to GDP ~ 28.530.3 44.1- 467 82.6 87.8%
Game hunting 0.01 0.01
Tourism 3.2

28.530.3 473 49.9\

2  Cost of environmental damages and most efficient remediation opportunities

Table SZeflectsthe economic casbf environmental damagasd inefficiencies (or wasteful

use of natural resourcas) MozambiqueThe results show that the economic loss due to
degradation of natural resources (loss of soils, deforestation, water pollution, lack of access to
safe water and sanitation, indoor and outdoor air pollution, etc.) as well as the irsffifient

natural resources, materials and energy represent a yearly cost equivalent to 17% of the GDP
(around 45 billions MZN). Lack of access to safe water, water pollution and soil degradation, as
well as inefficient use of natural resources creategliesthcosts to Mozambican economy.
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lliness and death caused by lack of access to clean water alone causes an estimated
annual costs of 3.7 bilion MZM or more than 100 million USD. Agricultural soil
degradation causes an estimated annual damage of 4 loiliMZM or some 108 million
USD due to reduced productivity

Excluding inefficiencies (estimated using a number of assumptions, not data collected on the
ground) and comparing with other existing studies, we can assess that the environmental
degradation ctssMozambican economy betweén &nd 126 of the GDP. Or if we put it in

other words,by avoiding environmental degradation, every 120 years Mozambique

could be able to produce one additional gross domestic product!

These results confirm the necedsitymprove environmental management and protection in
Mozambique. However, to prioritise the environmental investments it is important to look not
only at the environmental damages, but to compare them with the cost of avoiding or mitigating
the damages.€i the cost of environmental remediation). The most efficient actions are those
wherethe benefit§the avoided environmental damagesiridethe costsof remediation by the

largest amount.

Table S2: Cost of environmental damages and inefficienciesNMfozambique

Environmental domains

% of th6&DP
Water 4.5% 326,36370 12,042,83087
Air 1.4% 105,75246 3902220985
Soils, forest and coasts 3.5% 253,05499 9,337,72R92
Wastes 2.4% 178006124 6,568425959
Energy and Materials 5.1% 373920149 13797653480

Totall|  16.9% | 1237096287 | 45648853002 |

GHG emissions Climate chang 0.59% 43225543 1,595022554

Total Il 17.5% 1,280321831 47,243875556

Economic categories

Health | Quality ofife 8.3% 606,49%45 22,379,61896
Natural capital 3.1% 225770557 8,330933563
Inefficiencies 5.5% 404832085 14938303943

Total | ‘ 17.5% 1,280321831 | 47243875556

Figure S3 compares the benafifenvironmental damages sogi be avoidgdo the cost
(environmental remediatioost3 by computing Benefits/Costs ratios @i I/CR ratios)

The overall ratio eqgalo 18, indicating that foeachl MZN investedin environmental
protection,on averagé8 MZN are gainetbecause of the resnf reduction of theosts.This

is a wiawin situation in which environmental damages will be reduced and at the same time
funds will be raised to be invested in the Mozambican economy and publicTdesvsmses
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as acompelling economic evidence fo environmental protection in Mozambique, as
environmental protection can no longer be considered as a source of costs, but is instead
a benefit for the whole country.

By comparing potential costs and benefits,ehvironmental economic analidesitifes the
priorities for environmentahvestmentsin Mozambique and helpolicy makers to set
recommendationQur analysis shows that investments to redilaegradatiordeforestation
andto enhanceaasal protectiorwill bring the highest returns to the Mozambican economy
(23) and should thus constitute the main priority for adtiwestments in improved access to
clean water and reduction of water pollution, air pollution and waste managgshiggrityless
bereficial though the Benefits/Costs ratios in these areab@rel.

Note that the high B/C ratior energymaterial (3) should be interpreted carefully since this
result des notrelyon existing data but on hypothesis.

3.5

3.0

25

2.0

15

1.0

0.5

0.0 T T T T

Water Air Soils, forest and Waste Energy and
coasts Materials

Figure S3: CDI/CR ratios

3  How are the poorest households affected ®nvironmental degradatior?

No standardisednethodology existéor measuringquantitatively the liskbetwen the
environment and poveriyhus, ve examine théndings available in the existing literature and
compare them to the results of @pinion survey aiming at identifyingw environmental
degradation affects the welfare (health, income, consumption possifilities)poor in
MozambiqueThe table S4reserg the results. The distributive indicatoangfies the link

between the environment and poverty; it might vary from 1 to 6, where 1 indicates that
environmental degradation and inefficient use of resources have a stronger impact on the richest
class of society and not so strong impact on the whibe, 6 indicates that the impacts are
particularly strong on the poor.

Table S4: Distributive effect Main categories

Categories Distributive indicator

Health effect 5.7
Inefficiency water 5.6
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4

Natural resources degradation 5.3
Waste 34
Amenity 3.0
Inefficiencies energy and materials 1.7

Linking the costs of environmental damages with poverty

The ableS5 linkghe distributiveindicatorwith the costs from damages and inefficien€és)(
and the cost / benefit ratios (CDI/CR)he figure S@raphically illustrates thesultsthe size
of the bubbles represents the value of the CDI/CR ratios whileakis Xet the CDI (in % of
the GDP) and the Yaxis the distributive indicat@o the higher you are in theaXs, the
strongethe effect is on the poorest.

Table S5: Linking the costs of environmental damages with poverty

Distributive CDI/CR
indicator ratios

ENERGY and MATERIALS 3.2 5.1% 3.0

The following conclusions may be drawn:

o

o

o

Water (mainly water pollution and lack of access to safe pratez)jg ahigh damage

cost. Furthermoreincreasing access to safe water would reduce damages that are
particularly affecting the poofherefore measureso reduce water pollution and
improve access to safe watiealy constitutea priority. It is however a rather costly
remediation action.

Soil degradation and deforestatioralso constitute a priority. Damages are relatively
high,andthe consequences on the poorsarengerthan average. Finally, the CDI/CR
ratios aresignificantjndicating the higaconomic returnsf the remediation. Much can
be done at a relatively loost

Wastemanagementand air pollution mayappeato be aless urgent issuBoth the
damageandthe CDI/CR ratio are relatively low. However, indoor air pollutiorahas
strong negative impachainly on women and children in poor communities.
Furthermoreour analysis did not linkaste management to the economic potential of
income generation through collection and recytivesting in waste collection services
and recycling activitiseems to benore beneficial to poa@ommunities since their
inhabtants have developed good competences in waste management
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o Results concerning bsses of energy and materialsare purely indicative here.
However, if theassumptionsbout the degreef inefficiencies are correct,nitakes
economic sense to invéstavoidthem.Howeveyinefficienciesnainly concern wedff
people, not so much the pooréédte also that some inefficiencies (as post harvest loss
and bycatch) could not be valued precisely. Efforts are required in those areas since their
potential impact on poverty is strong.

7.0
6.0
5.0 14 ) &

Water
4.0 Air

11
30 J 3.0
Soils
Waste
s Energy &
Materials
1.0
0.0
0.0% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0%

Figure S6: Linking the costs of environmental damages with pevty

Recommendations

The results clearly show thatproved environmental management represent an important
opportunity for poverty reduction and economic growth in Mozambigaeder to tap this
opportunity the following four elements are critical:

First, actual public budget devoted to environmental protection and better natural resources
management practices should be clearly increitsedparticular focus dhe development of
waterrelated infrastructure$he economic evidence shows that investing in water related
infrastructure nowylozambique will actually save 1.7 million MZM gy making it a high
priority area for intervention. Moreover, it is the type of environmental damage that is most
negatiely affecting the pooFurthermore, programs that monitor sustainable management
practices in agriculture, forestry and fishery should be establislmcteas inpublic budgets

could be met throughprioritizing expenditures from existing furahel, n long term, by
implementing ecological taxatéamd environmental fiscal reforms.

Second there is a need to implement and refexmting policie®articular efforts should be

made to improve the coordination of plans and programs which have cleamentad

i mpacts and to control the exploration and

policies are required to increase earmarked financial resources for environment. Our analysis also
suggests that there is a clear need to improve the wé&ychbcommunities are consulted on

topics related to use of the local natural resources and on development projects that may lead to
degradation of local environment. From the perspective of poverty alleviation through improved
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natural resources manageini is important to strengthen policies thater thedevelopment
of financial services in rural and poor communities and provide for small investment possibilities
for rural households.

Third, there is a nedd increas competencies and knowleddput environmental protection

and managementThe accelerating development of technologies, including production
technologiesneans thatrowledge of these technologies is a key to enable policy makers to
design the right policy instruments which wouldrenthat Mozambique's development is
sustainable. Therefore awareness of policy makers and decision makers about the newest
technological developments are crucial. As such, acquisition and dissemination of information
also constitute a key variable inrdtationship between economic growth, environmental needs

and the acceptability of environmental polidieerefore there is a need for developing a
mechanism to enable easy access to the information about newest scientific and technological
developmentsncluding a communication and dissemination system, which can adapt flexibly to
the changing economic situation and ICT infrastructure in Mozanthigdeg on access to

the knowledge on most recent scientific developments, it is important to cowtiexpaad
awareness campaigsiace many environmenpbblems are caused simply due to ignorance

and can be prevented by demonstrating the benefits of more sustainable ways of using natural
resourcesSuch awareness campaigns, among others, will aid to ensaneirtm@ainental

policies are accegtby all stakeholders involved.

Fourth, this study revealed that there is a significant lack of information on the links between
poverty and the environmeithis is highly problematis far as such information constitutes a
prerequisitéo demonstrate the need foterventions, to select most approprattonsand
subsequentlp managand monitor them

Hence, a strategy has to be elabotateztonstiite missing data according to the most urgent
needs identified (informal activities, illegal practices, income distribution, degradation of soils,
forests, etc.). In this regard, strengthening existing institutions by providing abodictoal

collect, analyze and disseminate the most relevantlickitey environmental, social and
economic issuds a prerequisite in order to deepen research on the links between poverty
alleviationand environmental degradation in Mozambique. It is also essentiateoacre
statistical framework in the national accounting system for integrating environmental information
in the main economic indicators of Mozambique. The Millennium Development Goals report
grasps such opportunities.
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.  INTRODUCTION

1.  Motivations of the Study

Mozambiquegpossessegreat natural resources, as wedl aghlydiverse faunandflora Its
ecosystems are pérticular importancéiowever,the importance of sustainable management
practice®f these resources to national and localageweht igust partly understopdspecially
regardindoudget allocations #te national level, management decisiotieet o mpani es o |
and daily practices at individual kevEhis is problematicsinceMo z a mb iecpnomid s
developmensignificantly depends on the exploitation of its nagsalircesNeverthelesshe
implementation of environmentally friendly practices and policies, astheepragision of
environmental services is crucial for the-termg economic growth and filve improvemenf

living conditios. Therefore, in light othis context, natural resources mustnisnaged
sustainablyAs the report will further shqwhe majority of the population in Mozambique, as
elsewhere in Stfaharan Africa, depends on natessdurces for their daily needs. Poverty and
environmental degradation are closely linked, since poor environmental and natural resources
management reinforces poverty and vice versa.

The Government of Mozambique has identfiederty as the main develoment priority
and prepareh 2006the Action Plan for the Reduction of Absolute Poverty PARPA 11- as

a generadirategyfor guiding development priorities. ttaingoalis to reduce the incidence of
food insecurityby 20%by 2014 Environmental managientis alsodefined as one of the
priority areas of the PARPA Il

A new Poverty Reduction Action Plan (PARP),published in May 2011, represents the
continuation of the PARPA fbr the period 0f20112014and is aligned with the vision of
Agenda 2025designed to achieve the l&fihium Development Goals (MDG).oM
particularly, th€ ARPaims af(i) increasinghe output and productivity in the agriculture and
fisheries sectors; (ii) promoting employment; and (iii) fostering human andselojinent,

while maintaining a joint focus on (iv) governance and (v) macroeconomic affairs and fiscal
management.

The Government of Mozambique currently implementing thePoverty Environment
Initiative (PEI) developed by the Urdt&ations DevelopmermrogrammgUNDP) and the

United Nations Environment PrografdNEP). The first phase of the PEI (2002007)
focused on exploring the linkstween poverty and environment, capacity building and training
in orderto integrate environmeitissuesn national development plans. It also facilitated the
training of teachers and media professionals and the formulation and implementation of micro
projectsThe currenaind seconghaseof the PElaims atmproving poverty and environmental
mainstreaming into thgolicies, planning and budgeting processes at national, sectorial and
district levels to support the implementation of PARPA Il and the Environmental Strategy for
Sustainable Development. The project is being jointly implemented by the Ministry for the
Coordination of Environmental Affair§MICOA), and the Ministry of Planning and
Developmen{MPD).

The necessity to presamfiable and validata and assessments to key decision and policy
makers on the importance of Environment and Natural ResourcesafifeNRgir contribution

to national economy and poverty reduction has been recognised both by MICOA and its
development partners. In view of tlilee AFD (French Development Agency) assisted the
Government of Mozambiqueith the preparation of an-depth assessment of the ENR

Prepared bgbaEcosys p.15 January 2012



contribution to national wealth and the impact of environmental degradation and pollution on
Mozambi queds economic growt h. The results o
environmental analysis notes to stimulate polaipgde on key environmemelated
development issues in Mozambique.

In recognition of the importance of the AFD study but also in recognition of some of its
limitations in terms of assessing the poverty perspective of ENR managenerit
stakeholders pacipation PEI Phase Il aims at supporting the present background study that
will lead to a more thorough understanding of the roles that sustainable management of natural
resources and ecosystems can play in poverty reduction in Mozambique.

1. Objectives

Overall, thebjective®f the present analysise

A to identifythe linkages betweéme environment and social and economic development
and assesg) to what extent sustainable management of natural resources can contribute
to economic growth and poverty reduction in Mozambique.

A to assesshe economic costs and benefits of sustainable and unsustainable natural
resourceuse in Mozambique.

A to reveahow natural resourcemanagement practidefluenceeconomic performance
and how they are linked with poverty reduction

A to setrecommendations orderto encourage key decisimakers and planners to
consider environmental sustainability in policy sattthQudgeting

2. Expected Outcomesand Beneficiaries

According to the ToRhé present analysis is expected to:

A Provide a strategic assessment for grasping the objectives of poverty reduction and
sustainable resources management in Mozambique

A Providea series of arguments, empirical evidence and concrete examples to prove the
legitimacy, necessity and efficiency of the proposed assessment

A Indicate how the proposed assessment has considered the past actions in Mozambique
and how it is positioned relatieethem (what were the drawbacks and success of past
actions, how the assessment is based on the knavtitdgedrom them)

A Propose the way to implement recommendations by examining concrete case studies.

A Provide understanding and explanation on geareh and methodological tool used to
undertake the assessment

More particularly, this report will indicate

A The value of the environment asfcthe use ofatural resoursén MozambiqueSuch
value will be assessed in monetarginmirder tograsp its importance fthre economy
of Mozambique.

A The distribution of the previous values. In other words, the analysis will irrdioait w
benefit from thesustainable management of natural resources in Mozambique and how
the welfare of the pooresbgps of society may benproved
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A Someactions and projects that could preservenstigral environmenfor this the
report is supported by 3 separate case study reports (on agriculture, fisheries and health).

The main beneficiaries of the study are:

3.

A Decisioamakers in Mozambique: the results of the study and case studies will shed light
on new dimensions amill provide essentiainformation for taking decisi@nSuch
information has proven to be useful in numerous casmfoncing people and tagi
actions relative to environmental protection

A The population and more particularly the poorest population of Mozambique. The study
demonstrates that environmental damages and unsustainable practices have larger
impacs on the poorest part of society cginpoverty limsthe possibility to escape
environmental constraints and sihe poorest people are highly dependent on
environmental goods and services and are thus more affected by environmental
degradationThus,the proposed recommendatiare espeially focused on the needs of
the poorest parts of Mozambican soci&tyis study, will therefore indirectly benefit the
poorest population of Mozambique.

A The local experts and other people that participated in the study. Their competencies in
environmental economics and related tools were developed by the trainings and by
participating in the development aggtudy.

NCC meeting

The methodology, the results and the recommendations of this study have been revised by the
National Consultative Committee (NCT)e committee represents natiahetisionmakers,

civil society and development partmerslozambiqueThe NationalConsulative Committee

has a crucial role avalidates and acceptscomplishediork and analgs. Two meetings were
arranged with the NCC:

T

The first meeting took place during the study (at the end of the data collection phase), it
aimed at presenting the hredology of the study and the expected results. Note that training

in environmental economics took place in order to provide part of the background
knowledge and information to the members of the NCC meeting. The first meeting has been
held in Maputo in Fguary 2011 (6th).

The second meeting took place at the end of the study, when results and recommendations
were ready to be discussed and challenged. The second meeting was held in Maputo in
November 2011 (1B6th). This version of the report includesrodifications proposed by

NCC members.

The NationaConsultativ€€ommittee includes the following institutions:

T

A =4 =/ =4

Ministry for the Coordination of Environmental Affairs, Directorate for StubESOA
DPE

Center for Investment promotielCPI
Ministryof Science and TechnoloegyCT
Ministry of Finance MF/DNO

UnitedNations Development Program
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United Nations Environmental Program

Mozambican Ministry of Women and Social ActdNAS
Ministry of Minerals ResourcedIREM

Rural Association for Mutual $opt - ORAM

Ministry of Planning and DevelopmeiPD

National Disasters Management InstHifGC

National institute of StatisticBNE-DEBA

= =4 4 A4 A4 -4

4. Outline of the report

The study "Environmental Economic Analysis of Natural Resources Management in
Mozambique" constitutes an analysis of the complex interlinkages between the
environment, poverty reduction and economic development in Mozambiqud-his study is
divided in five parts.

Part | presets the context, the objectivd®e epected results of the studies, the beneficiaries
and the outline of the report.

Part Il presentsaw figures on the main environmental issues in MozanNdaye@artcularly

it shows how natural resources contridotehe Mozambican econonayd how natural
resources are linked to poveeart 1l also reviews thiestitutionalsetting and environmentally
related legislation in Mozambique

Part Ill provides a quardiive analysis of the previous retatiips between the environment,
economyand povertyin MozambiqueMore particularlyit estimateshe contribution of the
environment to the economy ahe cost of environental degradation in Mozambique. It aims
at identifyingthe mostcost effectiveoptionsfor remediationThose results set priorities for
preserving natural resources and reducing environmental degesditia@vide compelling
arguments for increasing budgets and investing in environmentatlyiméastructures, for
promotingmore efficient and less polluting technologies as well as for setting environmental
incentives and legislations. Part Il integrates the dimension of poverty in the bgnalysis
examiningvhich socieeconomic class of thegulationis more particularly impacted by the
environmental damages. To our knowledge, such quarditaliys®f the distributive effects

of environmental degradatioasnot been madbefore

Part IV proposes recommendatiforsdecisiormakers in Mpambique.

For a quick read of the report, parts Ill and IV should receivigtiesattentionas well as the
Executive summary at the beginning of the report).
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Il. FACT AND FIGURES ON MOZAMBIQUE

1. Socioceconomic aspects of Mozambique

Sincethe end of theivilwarin 1992the Government of Mozambique, in partnership with the
international community, engaged in an economic, social and political rehabilitation of the
country. Today, Mozambique hakieved aonsiderable recoveryTheaverage growth rasé

GDP amounted t@.3% per yedretweerlL996 and 2005. This growth rigtamong the highest
compared to other African countriesly exceeded kthree African oil-exporting countries
Equatorial Guinea, Chad and Angdlee 2007African Development Inditas (World Bank,
2007)indeedlists Mozambique as one of the fastest growing African emmnbaorthermore,

external debt was reduced to levels below 35% of @DQHRuation that many developed
economiesvould envyand inflatiorratesverekeptlow.

According to the PARP 202014, Mozambique also significantly incresasem| enrolment
literacy ratesand the percentage of the population aibess to health servicednfant
mortality also dropped by 41% between 1997 and 2008 (from more thaat?4(pde 1000
live births to 138).

However, despite these performances, Mozambique remeaims thepoorest nations in
Africa. Indeed, the country's economic development remaingitio\a per capita income of
USD 24QUSD 900 per capita inconmepurchaing power parityMoreover, Mozambique was
among the 10 lowest ranked countries in 2009 according to the HDI.

Disparities and economic inequalitiesremain also high. AboB88% of the population lies

on less than USD 1.08 a day at 1993 interngtioced (equivalent to USD 1 in 1985 prices,
adjused for purchasing power parity) wiiB86o of the populatiolive with less than USD 2 per
day (in 1985 prices).

Income distribution is skewed since 46% of the total income is earned by the richest 20% of
the populatioywhile the 20% of the pooreginonly 6% of the total incom&ccording to UN
data the Gini coefficieftis 0.47 in 2002, slightly lower than the African averagé. (DHgl)
PARP 2012014 confirms the high inequality and poverty raMezambique. It indicates an
even lower Gini coefficient (0.42 in 2082and 0.41 20a®09),which demonstratethat
inequalityincreased slightly in urban arBable ). This situation is explained by the fact that
living conditions areeryharshin ruralareas andtwns havehus attracted people promising
them better economic and living conditiods a consequence, poverty increasentbsn
aress. Furthermore, ruramigration generatether negativeconsequenceen the living
conditions since ineasing urban populatioputs pressure on the already wedban
infrastructures (homes, energy and water network, waste facilities) arssicisdgseblems

Howeveras far as poverty and living conditions are concéhneesltuation istill mostsevere

in rural area. The results of the third Poverty Assessment indicate indeed that rural poverty did
not decrease since 2005. Low productivity in agriculture, the vulnerability of the agricultural
sector to climate shocks and seasonal variation andreming of the terms of trade explain

this

1 The Gini indexmeasures the extent to which the distribution of income (or in some cases consumption
expenditure) among individuals or households within an economy deviates from a perfectly equal distribution. A
Gini index score diimplies perfect equality while a scorkiofplies perfect inequality.

2 Eleven countries had a Gini coefficient greater than 0.51: Swaziland 0.62, South Africa 0.53, Central African
Republic 0.51, Kenya 0.48, Ethiopia 0.48, Zambia 0.48,-Bissea@d.7, Madagascar 0.46, Burkina Faso 0.45,
Uganda 0.45, Gambia 0.44.
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Table 1: Incidence of Poverty and InequalitylUrban-Rural and National: 19962009

Zone Poverty Incidence Gini coefficient
199697 200203 200809 | 199697 200203 200809
Urban 62.0 51.5 49.6 0.47 0.48 0.48
Rural 71.3 55.3 56.9 0.37 0.37 0.37
National 69.4 54.1 54.7 0.40 0.42 0.41

Source: 3rd Poverty assessrapdtPARPA 2012014

A few megaprojects have been launch&d orderto develop the country and modernize its
economy, Even if these megaojects have begeneratingiuge revenuethey hadvery little
impact on alleviating poverty in the courfigcording toSonneSchmidt et al. (2009hose
megaprojectsaccountedor more than 10% of value added (VA) in 2806 thé& direct
contribution to growth was estimatedaoybetween 0.8% and 1.1%r year

Mozambique remains largely dependentdevelopment aid The official development
assistance received wasJSD 2 billion in 2008, according to the World B@dK8) This
represents around 27% of GDFhe trend has been decreasing compare to the 90's. At this
time, official development assistance got to even 80% of GNI (in 1992). Since 2004 (around
32%), it decreases slightly.

Looking at existing reports and recommenaabn Mozambique, it is obvious tiwat tcountry

has topursue its massive investment progranmfrastructures related to basic services
(water, energygducation, health, communication and transportationMozambique needs

alsoto improve its institidns and the way public expenditures are allocated and managed since
it faces difficultie identifying and monitoring the needed reforms.

2. The economy, poverty and the environment in Mozambique

This section will identify the major Bidetween the economy, poverty and the environment in
Mozambique. It starts with a general description of the econoatiorfs of the environment

and determineson this basis, the main interactions between the environment and poverty. It
then focusson specific economic sectors (agriculture, forestry, fishery, etc.) in dedes to
thedetait ofthe environmentpovertyconnectiorin Mozambique.

2.1. Economic functions of the environment

The environmempr ovi des t hr ee s iegaonofy: it imresourc® saseit vi c e s (
assimilateswaste and pollutioandprovides amenitied. The previous economic functions of

the environmenare central to the growth of Mozambigune are strongly linked with poverty

and social issues:

® Megaprojects are the Mozal aluminium smelter in Maputo province, the gas extraction and pipeline project (the
Temane gas projects in Inhambane), the titanium ore or heavy sands progat (Nampula). Megaojects are

also devoted to the realization of public infrastructuigsas roads construction (N4 or MapW@Bank) and
electrification projects (the Cahora Bassa Hydroelectric plant).

* Direct benefits linked to enjoying #evironment as observing a nice landscape or benefiting from pristine areas.
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1. Thequalityof natural resources such as wood, water, soil nutrients and access to them are
essential for the development of the economy. The importance of the primarin sector
Mozambique (around 25% to 50 % of the GDP, around 80% of the active population, see
partlll) confirms this statement.

2. The capacity of the environment to assimilaterdlsee and pollutias a precondition for
maintaining the quality lofie and attractiveness of a territégkyythe same time, a level of
pollution above the assimilative capacities of the environleeneiasthe qualityof life
and thusaffects the maintenance of a healthy environmieatefore, therare strong
linkages between theconomic activities and environmental serviees example,
excasive amounts afmtreatedvastavater may pollute rivertheir water could become
undrinkable. Similarly, waste aincemissionsiight decrease crops productfvity

3. Finally, amenities play a crucial role in the development of leisure activitiesednd relat
economic activities (tourisoatering).

Determiningthe economic functions of the environment alifaw the identifcation of the
conflics between alternativses and noruses of the natural resourdes situations where use
and/or nontusevalue of the environmenbppose one anotheroiFexample, thextractionof
minerals destrgyamenitiesand decreasesoil fertility. Similarly, the exploitation of wood
destroys the amenities provided by forests.

In Mozambique, such conflicts of usesap@ r e n't . For exampl e, | ocal
mi g ht be in conflict with international i nv
fishermends interests might be opposed to tF

nonuse mighinvolve groups whose interests are economically and politically weaker (such as
the poor, the women and the unemployed) or eveexistent (future generations). In such
situations, the authorities set rules (authorisations and limpitsjidecompensatory payments
among the involved groups (see environmental policies in Mozambique, see 3.1).

2.2. Linkages with Poverty

The main instrumestthat Mozambique has implenmezhto fight povertyare the Poverty
Reduction StrategyPapers(PRSP or PARD’. Suclstrategies present and confih@ crucial
role of the environmenTheycall forthe proper use and management of natural resources
such as forests, savannas, wildlife, and marine resourc@he new PARP 202DH (May
2011) confirms the imporniee ofmanagingnvironmerdl resources in a sustainable vihg
sustainable management of natural resource is considered as a k&gue for boosting
output and productivity in agriculture and fishery

While it identifiesthe environment as a challenge, the PAG¥3 notpresentit as anew
opportunity for growth. As stated by the Green Economy Report (UNEP, 2011),
environmental protectiomand managemerdre also a significant source of employment,

5The primary sector involves changiatyiral resourc@sto primary products. Most products from this sector are
considered raw materials for other industries. Major businesses in this sectagiimllidgeagribusiness
fishing forestryand alininingandquarryingndustries

6 Gaseous uptake of the pollutant by vegetation results in internal cellular damage or changes to biochemical or
physiological processes. SO2 and NOx contribute to acidification of seiisitimbish may be accompanied by a
depletion of base cations, affecting the local vegetation over relatively long timescales (e.g. Grennfelt et al., 1994).
NOx and ammonia emissions cause-feng eutrophication of nutriepbor terrestrial ecosystemthaugh the

additional nitrogen deposition may also lead totehortstimulation of growth.

71t is also called the Action Plan for the Reduction of Absolute Poverty (PARPA)
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innovation and, hencerowth. There is nacavoidabletradeoff between environmental
sustainability and economic progaegihere is evidence thae greening of economies neither
inhibits wealth creatioand employment opportunitiesor constitutes &uxury only wealthy
counties can afford

Part Il of the report will estimate the importance (in monetary units) of the environment for the
Mozambican economy and particularly for the income of the poorest class of society. Such work
rests however on the proper identificatiotheflinkages between environment and poverty in
Mozambique.

Five links between poverty and the environment are central:

1. The firstoneis health. Environment anghovertyappear to be strongly linked as far as the
health status of the populatiorc@cened Water quality and availability as well as the lack of
waterrelated infrastructuseare responsibléor sickness and dedtrend hae thus strong
economic incidences. Infant mortality dugidaerhoeas stillvery high (8% to 10% in 2010) and

life expectancy (41 to 50 years oldElativelyilow globally. The lack of access to safe water is
also a major factor of illness and lowered work productivity in developing countries.
Mozambique counts more th&B80'000 water relatedADYS’ per year due to waterborne
diseases.

Focusing on health, the consequemacesusuallgtronger forthe poor since they have less
available income for reducing the risk (buying alternative products or moving to safer place) or
underging treatment. Theirapacity to work is decreas#uys reducing their potential for
escaping poviy. The PARPclearly acknowledgélse importance of developing water
infrastructures as an essential factor to reduce povertyfhe government estimates that over

half of the poplation, more particularly the rural and urban poor, do notalcaess tsafe

waer.

Health conditions in Mozambique are also glyomfluenced by social issues i{lieracy,

especially among women, malnutrition and poor housing cohdiBansiaet al., (2009)

confirmed that health impacts @enerally higher among poor communities since their access to
medical services is lower. Malasane of the most serious and common tropical diseades

whichis endemic throughout the country and antause of morbidity and mortality, account

for about 40% of consultations. The rural and poor communities are the most affeeted by th
disease partly due to the lack of knowledge and prevention methods, high transmission rate and
difficulty in accessirggalth serviceBnvironmental management responses, such as appropriate
waste management, drainage, land use planning and zoning and land levelling can substantially
contribute to the control of malaria by reducing the areas favourable for mosquitp breed

Cholera is more frequent during floods and droughts; and is influenced by factors such as poor
and insufficient sanitary conditions or inappropriegément and storagefobd.

2. The second link between poverty and the environment liesowethization of natural
resources and the uncontrolled pollution levels (beyond the assimilative capacity of the
environment)Between 60% antD%° of the population(howeverpver 80% of the total labor

8 The major waterborne disessee bacterial and protozoal diarrhea, hepatitind typhoid fever. The major water
contact disease is schistosomidsesvectorborne diseases (malaria and plague) are also related to water.

0O DALYsa® indicator adjusting, in terms of the number
days to lost years) due to illnesses and premature death resulting from water relaiedadisessey per year.

This indicator was developed bg WHO and the World Bank with the collaboration of international experts in
order to provide a harm@ad measure of the impacts of environmental degradation on human health. .

Note that such figure is not contradictory with 80% of the active populationg in agriculture.
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force involved in agricultureworld Bank2007) livesin rural areas and relies heavily on natural
resources to provide much of their economic livelihood and food security. The availability and
quality of the environment are thus particularly important for the poor. Environmental
degradatiohastherefae a disproportionate impact on the poorest.

According to the World Bank (2007), the rural poor, who are largely dependeaintfpdn
subsistence agriculture are particularly vulnerable to water shabksustainablegacultual
practiceslegrade alsthe quality of soils, uses fresh water resources and pollutes rivers with
fertilizers and pesticides (as shown in the case study). Extractive activities result in deforestation,
degradation of soils and depletion of ecosystiegsl loggingnay extractoo much wood

from forest$; in this respect, destruction of mangroves ultimately leads to a reduction of fish
capturesnd reduced coastal protection

In the Zambezi@rovince forest management is being affectetldmal logging where many

different actors are in conflict with each other in the same agaldibthe same resource at

the rate that, according to Mackenzie (2006), will deplete the resource in about five to ten years.
This action is compromising the developmetiteoMozambican economy asthcreasing the

gap between the rich and the poor. Similafigheéries overexploit the fish stockfuture

captures will be lowaihich has also a long term effect on Mozambican economy

Economic activities as mining andeftry may also require the building of infrastructure in
pristine natural areas. For example, Indian state mining company JSPL Mozambique Minerais, a
subsidiary of Jindal Steel and Power Ltd has called for a public debate in May 2011 to discuss the
enviromental impacassessment of its implementatiorthe area of Chirodozi. JSPL will

operate the mine as an open cast amavill bring changes to tlemvironmentaltering the
landscape, air and water quality.

The principal victims of thensustainablase of natural resources again fedmthe poorest
farmers or fishemen,who depend primarily on natural resources and the environment for their
living andfor whom technical solutions are too costly and alternative ways of living are not
affordable. Par people also latkereliable information and are not able to anticthateeed

to adapt to changing environmental conditidriserefore, their ability to meaningfully
participate in any public debates under processes such as EIA iRlinaitgeople rely on

natural resources to get food, shelter, water and energy for cooking as well as for heating
Consequently their degradation and increased sbascity greateampacton the poor. In
agriculture for example, poor farmers cannot access@asgricultural lands or buy fertilizers

to improve soil quality and yields. Note however that farmers are not only victims of land
degradation as thegnalsotake part in activities that are damaging to the envioromoent
example,lash and burn ¢dniques for land preparatiogreasé¢he loss of topsoil.

3. The thirdlink is rapid urbanization. The low productivity of agriculture (and, in the future,

the potential reduction of fish stock in Mozambique) increases urban migration. Mozambican
citiesexperiened a rapid growth during the last two decddssce ities appear to promise

better living condition&uchmigrationhas causean anarchic urban developmennformal
settlements leading to sanitary problems, lack of public services and poor living conditions.
Basicenvironmental servicasichas watesupplyand sanitation are not availdblgsincreasing

the morbidity ofpoor peopl€ (health issisementioned above)n major Moambican cities,

11The process of wood harvesting, transportation, purchasing, processing or saleson tinaesion ofthe

countryslaws YWorld Bank 2008; FAO 2008a; FAO 2008b; Del Gattg.2003

12The urban migratiobetweerthe 1980 andl90s was caused by the civil war when people were looking for

safety. After the peace agreement in 1992, the movement continued as people were looking for employment, higher
wage, and public serviseshas education, sanitation and hezthfacilities.

13The National Institute of Statistics (200dicates thahe lack of such servidess astrong influence on the rate
of infant mortality mainly caused by malaria, diarrhoea and cholera.
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80% of people living in slum areas do not have access to piped water and sewage facilities
(Figures Bnd 3. In the city of Maputo, the deterioration and poor maintenance of housing, the
deterioration of plumbing services, water shortagasme cases and poor sanitatiore ha

larger impact on the health of the poorest class of the.society

Even though greaefforts have been mad&wards building and implementing public
infrastructures, better living conditions and housing in Mozafbayueemendous amount
remains to be done, particularly in rural water supply and sanitation

1200
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Maputo ¢ Matola Maputop  Sofala Cabo Tete Gaza Manica  Miassa Zambezia
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Figure 1: Number and percentage of people living in formalleft bar) and informal housegright
bar)

14 According to PARP 2022013, possession of durable goods rose By i.8irban zones versus %in rural

areas. With respect to housing, on avetagre were improvements in all housing characteristics betwe&n 2002
and 200®: the proportion of failies in dwellings with durable roofing material (concrete slab, zinc or fibrous
cement (0l usal i foeadd)the propsréon using ekectrizity, @ denetatodor solar energy for lighting
nearly doubled from 69%to 13.3%. The overall ratef gafe drinking water use went up fron¥3ié 2004 to 436

in 2008. However, there are still disparities in the use of safe drinking water between urban and 70rés areas
versus 30, respectivelyy accordingo 2008 data.
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Figure 2: Access to services for people living imformal settlements

4. Energyis the fourth link. Access to eneigya highly sensitive and crosscutting issue when
poverty is taken into accauibout 90% of therural population and # majority of urban
dwellers rely on firewoodidicharcoal for domestic uSesidd o rc@unt on any other viable
alternativesThe use of wood and charcoal by houseleddts tadeforestatiormnd generates
highlevels of indoor air pollution, whose wmstimight predominantly be women and children.

Identifyinglow-cost energy saving technologies to supply urban households in order to reduce
wood consumptiogonstitutes a key challenglee National Energy Fu (Fundo Nacional de
Energia) for examplestedrenewable sources of energy, such as solar and wind in a few
communities. Note that other developing coumgssuch as Mali or Burkina Faso, local ssrvey
have shown that the use of modern fuel (butane for example) was atmdngbsitively
correlated to the place of living (urban) and the level of inBawerty reduction thus seems to
constitute a preondition to a more sustainable use of energy source (forest exploitation) as well
as to the development of a more efficient and modern geaeyation (electrification, natural

gas).

5. Poor people are generally also more exposedui@l disasters This is an important issue

in Mozambiqugsince the countig one of the most vulnerable African countries to extreme
weather everifgcyclones, floods, drought&yeas near rivers aatbngthe coat (South and

Centre parts of the countgfe mostoncerned. These areas attract large populations, and more
particularly the poorest ones, so that natural disasters hawveplacy on thie poorest classes of
society (see Box 1).

Since 200&xtreme climatic events might have Kdpeople and destroy@800 ha of crop
fields(in 2011 in the Zambezi va)leyhe Government of Mozambique has strengthened the
implementation of specific lmpes for managing disasters and mitigation aclioaslisaster
management has been incorporated as a crosscutting issue in208620@5earplan and

*In Mozambique, it appedhst, among the urban consumers, the shares of charcoal and firewood for cooking are
respectively 519 and 9.9%.
'° Climate changgenerates more frequent and larger natural disasters.
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the 20062009 Action Plan for the Reduction of Absolute Poverty (PARPA) Il. The PAR
2014considersneasures to reduce disaster asks priority.

Box 1: Environment and poverty distribution in Mozambique

P 20

Table 2ndicates how population, households and pos@tystributed on the coastal distri
Larger populatioseems to be correlated with a higher availabigvabnmental resous
anda betterclimate. The coastline offers indeed more natural resources such as tin
mangroves as well as fish to supplement their living as source of income. Toiéer
agriculture potentialities, including irrigated agriculture.

Table 2: Poverty in the coastal Districts of Mozambique

District Population Men (%) | Women (%) ‘ Hh size ‘ Ifr‘z{n(u;y
Mocimboa da Praia 75'001 483 51.7 4.1 59
Palma 42182 50.3 49.7 3.9 58
Macomia 69973 473 52.7 3.9 51
Moeda 987654 47.5 52.5 4.4 80
Nangade 507483 47.8 52.2 4.1 45
Mecufi 35644 47.1 52.9 39 53
Memba 188992 48.8 51.2 3.7 84
Moma 238’655 49.6 50.4 3.7 55
Mussuril 89’457 49.4 50.6 3.8 62
Chinde 129115 479 53.1 3.8 51
Namacurra 160’879 47.4 52.6 3.7 74
Mopeia 71’535 48.8 51.2 4.2 57
Mganja da Costa 229°230 46.8 53.2 3.7 61
Inhassunge 87396 47.0 53.0 3.8 79
Pebane 135°275 48.8 51.2 3.7 60
Sussundenga 92622 47.0 53.0 4.8 69
Buzi 143’152 472 52.8 4.8 89
Marromeu 697895 48.6 51.4 43 84
Chemba 49634 45.9 54.1 42 98
Caia 867001 47.1 52.9 4.8 91
Machanga 447784 45.3 54.7 4.6 94
Vilanculos 113°045 4.1 55.9 4.3 82
Massinga 186’650 42.8 57.2 4.3 82
Inharrime 76’518 4.0 56.0 4.6 82
Mabote 39661 40.3 59.7 4.8 89
Bilene 133’173 42.6 57.4 4.5 60
Manbhica 1307351 44.3 55.7 4.3 71
Matutuine 351061 49.2 50.8 3.9 64
Total | 2903118 | |

cts.

e

nber from
vers

Overall, the proper management of natural resources appears to be crucial since the

income and

living canditions of the rural population directly depends upon the exploitation of free and
abundant natural resources (soil, water, forest andAfisb¥s to environmental resouraes

well agheiruse and nonse values have thus to be managed and controlled.
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The difficulty for recognizing and taking actions according to the previous linkages between
environment, poverty atigde economy lies in the fact thath interactions are not measured

in economic termsandc orrespond to somoneplay yiodl@Eelncomen
present report will shed light on this issue and part Il will propose a value for the
environment and natural resources in Mozambiqudt will more particularly demonstrate

that the benefits (awtdd damage costs) environmental preservatierceedts remediation

costs. It will also try to identify when such acaomsnore profitable to the poor

2.3. Agriculture
a) Increasing agricultural production and productivity

Agriculture is a majagconomic activity in Mozambique and contributes largely to the VA
created in the country. 80of the active populatitiworks in agriculture. Of these, abou%®0

to 95% work in the family farms and/bto 10% in sate owned and commercial farms. In

200, Mozambique counted around 3.5 million family farmers working on small production area
(lower than 1 hectare on average). Agriculture plays an important role as a source of income for
around 8@6 of the population. As already indicated, this populatipoor and subsistence
agriculture constitutes a significant and necessary source of food for them.

The potential for agricultural growth is significant Agriculture disposes of large areas of
arable land36 million ha); around 7 fillions ha (20%) are nder cultivation (Marzoli, 2007).
There is thus darge potential for developing agricultural production in Mozambique by
increasinghe cultivated areamnd increasing efficiency in agricultural practices. Growth is
possible forall cash crops (cotton, hacco, and cashew) and food crops (maize trade with
Malawi, rice trade in the subcontinent, horticultudmited Arab Emirat¢sOne of thegeneral
objectivesof the PARP 2Q1-2014is to increase agricultural production g@noductivity, in
order to securthe food suppy andreduce the incidence of poverty. Four main reasons explain
the currently low agricultural production and productivity.

The first reason of the actual low production lies inattle of competitiveness 6 the
Mozambican agriculture Investing in agricultural commercial activitiesthis not
economically attractive (see the study on the Beira corridor, 2010). Low competitiveness is
explained by:

1. High transporationcosts (at least in the Beira region evtiegy aréransportedat nearly
10 centsUSD/km); they are significantly higher thanother parts of the world and
relatively high even by African standards).

2. Expensive gricultural inputsirproved seeds, fertilizers, insecticaebreeding stock
and feed rationsMoreoverthereareno supply chains for them duehe low demand.

3. Lack of access to affordable infrastructure services (electricity grid connections, water
supply for irrigation and feeder roads).

4. Expensivebase lending ratg above5 %, on top of which commercial banks typically
charge a 8 5% margin for agricultural loans. Few small and mediulreaike stage
farming ventures are able to paj2086 per annum for finance ahd able t@generate a
profit.

5. Finallythelack of &illed farm workers and experienced farm manageases a demand
for outsourcing supervisory staff thus the resulting costs are very high.

" This seems to contradict the statement thé @Dthe populatio lives in rural areaSuch data inconsistencies
are typical of the contextafleveloping country. However, it seems that when reports eékef @ople active
in agriculture, they consider the active population (and not the whole populatiai®rasrtimator.
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The second reason is thgtieultural productioms characterized bpw yields per hectare
estimated at around 1.3 t/ha for mdareexamplewhile according to FAO statistjasreaches
2.8 t/ha on average in developing countries for 2002. Such figures can be explained:

1. By low mechanisatioand previously mentioned low use of fertiliZdrs. lowuse of
agricultural inputsuch as tractoendploughsfertilizes and pesticidesince only % of
the farmersipply themOn average, less thakgéha of fertilisers (against Ifhaas a
basic referentare useddowever, some excessige of fertilizers Isdoeen reported.

2. In general, soils can be classified as having low to moderate natural fertility (Maris et al.,
2009). Soils are indeed low in effective exchange capacity, moderate in organic matter,
moderate to strongly acidic, moddyatweathered, and moderate to higimimneral
absorption capacity.

The third reason is th#fte potential for agricultural growth is also challenged by soill
degradation which constitugethe main issue in many African countries. AccondirfgAO
(2005)20% of total agricultural land has been severely degraded inTA&icarrent status of
land degradation in Mozambigh® e s n 6 t aaamng) Hawevetliisestatement rests on
the fact that only a small proportion of available land is usedyaforuadiriculture. It is not
based on the state of degradation of the used land.

Mozambique iaffectedby several tygeof land degradation: erosion due to water and wind,
overgrazing and incredsalinity however, no monitoring is done. The erosmmtrol strategy

aiming at identifying sensitive areas is still under prepanaltwzambique, the vast majority

of soils are indeed sensitive to erosion as they are either alluvial soils resulting from salt deposits
or sodic soiléfrom lake and riveorigin. Additionallya INGC (2009) study states tiiag level

of salinization caused by marine water intrusion will worsen in coastal areas.

The North and Central zones, which are the most promising areas for agricultural development
in term of climatealso appear to be the most sensitive to erosion. mMarabyemergrogram

is thus highly neededtherwise soil lossedll continuouslyjeopardize agriculturgield and

food securityNote also that thase of pesticide and fertilizers mighbe not onlypart of the

solution but might also generate new problexaniging the use of pestigdéhe Cotton

Institute concludes that pesticides were poorlydthimiMozambique by farraéelue to lack of
training.The Ministry of AgriculturédMINAG) submitteda new pesticide regulation proposal

that aims to improve pesticide registration systdravoid accumulatién

Finally agricultural practices are also inefficientSash and burn practices for soil preparation
cause soil loss and ecosystem degradaforegiation and loss of speciBsjweer2000and
2002, agricultural practidegve beerthe main source aleforestationaround 8% (or 4.4
millions hapf the 54.8 millions ha covered by forestsiammdly vegetation (Zucula, 2603)

18 Soils with high levels of exchangeable sodium and low levels of total salts are called sodic soils. Sodic soils may
impact plant growth by: 1.) Specific toxicity to sodium sensitive plants; 2.) Nutrient deficiencies or imbalances; 3.)
High tH; and 4.) Spread of soil particles that causes poor physical condition of the soil. Sodic soils are poorly
drained and tend to crust. They respond to continued use of good irrigation water, good irrigation methods, and
good cropping practices.

191n the 198B0s and190s, the civil war affected agricultural production and resulted in an accumulation of unused
pesticides which became obsolete. In 2000, the Ministry of Agriculture (MINAG) commissioned a project to identify
and eliminate obsolete pesticidesyta®®4 tons out of 384 identifiaéreeliminated (32 tons of DDT, dangerous

and banned pesticidegreeliminated).

20Uncontrolled fires lead not only to deforestation but also to high air emissions. Tyson et. al. (1996) and Swap et.
al. (2002) found thahe regional interest in monitoring aerosols (i.e. particles) in the Southern Africa region has
increased due to recognition of laggle recirculation patterns of aerosols in the subcontinent and also due to the
existence of stable layers which, dawpto Cosijn & Tyson (1996), resulted in accumulation of a substantial layer

of aerosols in the subcontinent. Cumbana (2003) noted that biomass burning was the main source of aerosols in the
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Figure 3: Soil erosion in Mozambique

atmosphere followed by industrial activities. Cumbana (20@)havela (2007) point to uncontrolled fires in rural

areas, mainly in the northern region (which includes Niassa, Cabo Delgado and Nampula provinces) and central
region (covering the provinces of Zambézia, Tete, Sofala and Maraca)ajar source of éssions of air

pollutants into the atmosphere. In a study conducted over the Inhaca Island, southern Mozambique, Queface et al.
(2003) suggest a high contribution of biomass burning in air pollution content in the study area. However, as far as

WHO statistc are oncernedoutdoor air pollution has rather low consequences on the health of the population in
Mozambique.
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Agricultureis thus considered as representing a significant growth potential for Mozambique and
also a potentially significant sourcersironmentaflamageCautionis needed singecreasing
agricultural production and productivityight exacerbate environmentaipact and thus
deteriorate agricultural productivity in the medium term. Resources for monitoring the impact of
agricultural practices on soil productivity and deforestation as well as identifying the- most cost
efficient techniques for preserving soils dewteasing costs (crop rotatiofor example) are

thus highly needed.

21Crop rotation avoids a decrease in soil fertility, as growing therag@méhesame place for many years in a row
disproportionately depletes il of certainnutrients It is a type of cultural control that is also used tyaton

pests and diseases that can become established in the soil over time. The changing of crops in a sequence tends to
decrease the population level of pests. libagases the neafdertilizers and pesticides.
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2.4. Mining

Mozambique posses$mgie amount ahineral resources including ilmenite (Corridor Sands and
Moma projects), tantalite (Marropino and Morrua mines), coal (Chipangdidatime mines)
bauxite, gold, and gemstar{fozambiqudrasalso natural gas, exported via pipeim&outh
Africa). The potential of developing mining activities remains large in Mozambigaky,

most of minerad are exported without processing, leading to significant losses in yathseand
added (VAjor Mozambique

Under Mozambiqueds mining r eigsgan apply fordicencesf or e i
to engage in prospecting and research and ultimbtaip mining concessions. Mining
certificates for smadtale activities are reserved to MozambiCansessions are also reserved

to Mozambicasengaged in artisanal actigitglareasreset aside for this purpose.

Mining generates significant incomein rural areas It does not however generate much
income for the poor population.It rather negatively impacts the rural population by
changing their way of living and polluting their immediate environment Miningis also
affecting other potentigaburcef incomesuchas tourism and agricultuterequires indeed
clearing forests, followed by burnifiggegetation in ordéo build necessary infrastructure such
as roads

Coal mining activities generate air polluGatd mining generates considerataemnpollution

due to the use of mercury. The Mussapa and Pungue rivers in Manica are reported to be polluted.
Negative effects goublic health andn the activities downstreashthese rivers (especially on
agriculture) are potentially high and of lengn.t Mercury level in Munhena middrseathin

the Manica Province was 8233 in average, with some reaching more tham®0that is50

times higher thathe established WH@uidelinefor maximum public exposure to mercury
vapour (Global Mercury éfect 2005).

Solutions exisin the form of clean technologies or better topographic demarcation of
exploration places. However, minirgmainsdifficult to control since informal mining
constitutes arournizD % of the sector activijand due to a weak institutional framework there is
no strong monitoring of mining activities.

According tothe law, mining activities have to comply with specific environmental impact
assessment regulations, which cover resettlement aspects. For@mmplatiehave been
compensated when the gas pipeline to South Africa was built. It howeveureteaingthe
affectedcommunities have been compenseaterectly In Tete city, a resettlement program is
underway following the development of coalngiactivities. Resettlements have proven to be
failing their objectives as many people see theiresotiomic situation worsening after
resettlement.

In Mozambique, no documenting nor monitoring of the benefits (employment, public service,
better trasportation) and the costs (pollution, rising price) of mining activities can étdone
enough precisiodue to insufficient and incomplete ddtiaere is thus need not only to
strenghen the environmental constraints for the sector butcalsonitor more closely the
miningactivities consideringg economic (output, VA), social (employnmesgttlements, wage

rates, compensation payments) and environmental (use of chemical products, wastewater
facilities, deforestatiodimensions.

2.5 Fisheries

Mozambique has abundant marine resources. Fish consstese of income and food for
rural people living along the coastline and near rivers. Fishing comprises subsistecalke, small

22USAID Land Tenure and Property Rights Portaitpt//usaidlandtenure.net/
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artisanal fisheren as well as commercial fishing companies. affitatistics tend thus to
underestimate the importance of fishing in Mozambique (see part Ill, section 2.3).

Officially, the fisheries sector contributes arounélo 2@t GDP. In 2008 official number&
indicate an industrial and sermndustrial productio of 156978 tons,
USDG6 3 6 0 7#.7A@tiSanad fishing represents in 208D 236'12000. Applyinghe unit

prices of industrial and senmdustrial fishinggrtisanal fishingouldreach approximately 60'000

tly. The largest contribution confesm shrimp fishing in shallow waters%@)9

These figures however are not capturing informal figishgng, as agricultuddtectlybenefits
households since sradhle fishingincluding informal and artisanal productemgounts for
84% of catbes while industrial fishing accounts for aroufd. 1remains however not clear
where semndustrial production belongs fbhe emerging aquaculture actiayountsfor
around 1%.

Sincethe population living near water lesénd along the coastalt is largengarlyhalf the
total population, we may fear that such high density along coastdt gugfisg pressure on
the natural resources.

Unsustainable fishing methods (such asnétaigshery) contribute to the destruction of marine
resouces they haveegative consequences on the balance of species and fish stocks due to the
indiscriminate catch of all fish including juveniles. A number of studies indicate disruption in the
food chain and fish population dynamics with consequences aedresfaroductive efficiency
(Bandeira, 2007). Mota et al. (2002) found out that coral reefs in the Quirimbas Archipelago and
Mozambique Island were severely affected by thd A9®bleaching from storms and cyclones

that occurred ithe aftermatiof EI Nino. Asaresult, they observed substantial amounts of dead
coralsThese authors report that when coral reefs are in poor condition they bear less fish.

Mangroves are alredusavily exploited for the use of timber for cooking, building and charcoal
production, which also negatively affects the functioning ettsystem in these areas and the

fish capture. For example, the degradation of maegiovg Maputo bay has resulted in a
drastic reductioof fish stocks. Such statement does not cormmmmeve all the coastline of
Mozambique. Coastalctivities might also affect the protection of coral reef, facilitate
sedimentation (siltation) amucrease erosion (UNEP and IISD, 2005; Norfolk, 2004 and
Albano, 2004). Comparing heavily degraded reefs amctquatites, Mota et al. (2000) found

out that the degradation of coral reefs increased over time with signs of fishing pressure such as
thedominance of small size catch and relatively more herbivore fish. According to Wilkinson &
Buddemeier, the humdependency on reefs for food, materials and income is high and tend
increase (Wilkinson & Buddemeier, 1994). Studying the role of marine resources, Hill (2005)
found out that they play a role in livelihood varying from being a source of nutrigomg to b
source of cash for subsistence and a soci al

Already in 1988, the UNEP report considered the marine environment in Mozaswidee

serious threat of degradation (as reported in Moyo et al. 19@@)cReegarding marine
ecosystems pollution is scafBandeira et al. (in prep.) show that there is bacteriological
pollution through sewage, heavy metals, oil, and aerosol hydrocarbons in rivers and along the
coastline near Maputo. According to LourBefeira (2004), levels of microbiological pollution
remain negligible in main Maputo recreation beaches except for the Costa do Sol. Bohlmark
(2003) found out that the levels of heavy metals detected in the Maputo bagcacedow to

23 A Pesca em Mogambiduitp://www.revistale marinha.com/index

24 Ministério das Pescas, Direc¢adonat de Economia Pesqueira/Instituto Nacional de Estatistica
htpp://www.ine.gov.mz
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agreed healthynlits (cadmiumand lead). However, concentrations of iron and chromium are
respectively 3 and 15 times higher than standard.

2.6 Industry

The degree of industrialization of Mozambique is low digsaiéeentandrapid growth of tis

sector. The manufactog industry leads with largmale projects and several processing
industries, representing%4of national export value. The contribution of industries to the GDP
has reached 22 of GDP in 2008, with a slight increase principally due to the Mozal mega
project (an aluminium smelter project). MICOA (2010) states that a6utf@die companies
operating in the manufacturing sector are -so@é enterprises counting less than 25
employeé8and located around main cftiesheymainlywork inthe manudcturing of sugar,
flour, beer, mineral water, cement, soap, certain galvanized steel products, and cigarettes.

Industries tend to offer higher wag®an agriculture and fishing. It appears thus to be a viable
solution to poverty reduction. Howewdie prospection obetter wages attracted many people

to movenear cities, while only a small proportion of them will effectively get access to a job. This
strengthens urban migration and the developmearibohal settlementas exposed earlier).

Environmemal impacts by industries are observedatirer smathreas located around large cities

such as Maputo, Tete city, Beira and Matola. However, there are no detailed studies to determine
the magnitude of pollution. Tiees some evidence that the cemenbfgdn Matola has faced
difficultieswith itsfiltering systems. In addition to that, the government authorized Mozal in
2010 to perform emissions based on thgalyg system in order to allow technology change in

its filter system. According to expédginions, industrial pollution is due to the use etlated

equipment and technologies and weak regulation and control on hazardous wastes.

Closely related to industries, transportation activities constitute another main source of
environmental conceriihe Mozambique Channel is indeed the route of large oil tankers and
there is mither control for tank cleaning nor a contingency plan fospdis. In the sea,
"accidental" discharges of oils as well as the illegal cleaning of tanks are indeed a source of oll
pollution (see Haapkyla et al., 2007). Spillages of hazardous cargo by ships in the port areas have
also been reported in the dredgiotivities and operations of cargo handling. According to

Dove (2003), the oil spill that occurred in 1992 near the Bay of Maputo contaminated seafood (it
was noted that the levels of oils reached 27 micrograms/g in clams; values above 2 micrograms/g
are cosidered as abnorma&s seen above, there are conflicting evidences on the levels of water
pollutants in the Maputo Bajaia (1999) noted that there is apparently an increased
concentration of metals at the points of sewage discharge in the Mapai@go@iting
Fernandes (1995) and Anon Mozambique (2006), {BHER2007) reported that heavy metals
(particularly lead) has been found in the Maputo Port and in Nacala Bay, Nampula Province.
However, Achimo (2002) states that the Maputo Bay is cleanpafidtedwith regards to
aluminium, iron, cobalt, chromium, copper, nickel and zinc. Furthermore, Bandeira et al. (in
prep.) states that the coastal area on the outskirts of Maputo has high levels of seaweeds.
According to Lobban & Harrison (1997), theiseconomic consequences of microbiological
contamination and eutrophication in the West Indian region (of which Mozambique is part)
include human health risk by contact during recreation, through ingestion of polluted seafood
andreduction in tourism ogptunities due to loss of aesthetic value arstaiskimans.

25|n 2005, the authorities estimated that 2/3 of industrial activity resulted from Mozal

26 There are a totaf more than 8000 registered companies: 9 companies raggsasilamproject; 59 are classified
as medium scal e; 577 are classified as smal/l scal e an

27The city and province of Maputo account foveddf the sector and Tete for %l
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Actual evidence on pollutidevelsis clearly contradictory anidformation islacking in
Mozambique. A closenonitoring is thuagainrequired. The authoritiekearly understood the
relevane of this issue as th#naftedthe Preliminary Regulations on the Prevention of Pollution
and Protection of Marine and Coastal Environment iri®2006

2.7. Tourism

Mozambi queds tourism potenti al is | aregely u
Indian Ocean} but is developing rapiflyTourism is attracting substantial levels of foreign

direct investment,ithh close to USLL billion in investment projects approved in 2007. Tourism

could constitute a promising activity for poverty redusitice it concesalsorural areas along

the coastline. Itreats jobs and iis possible to minimisenvironmentaimpacts by applying
appropriate measurd®urism requires however the development of infrastructure (transport)
andskilledpeople.

Regarohg massourism activitiegheycouldratherbe linked to a greater burden on naturas area

and habit® However, analyses (see, for example, theprogsus realized by the Swiss
development cooperation from 2001 to 2008, see wwwpladgsom.org) énd to show that

tourism, compared to industrial activities, lead to relatively lower environmental damages
compared to the generated income. Furthermore, sustainable tourism has to be pursued by
limiting the impact of tourism activities on the ecosystesuch perspectivecotourism

should be encouraged

3. The institutional context

This sectioffirst reviews the environmental regulations in Mozamlsigcendlgxaminstheir
linkages with povergnd finally, focuses time way public sectagsourcgare allocated for the
environment

3.1 Review of regulations on natural resources and the environment

The Mozambican Constitution states tthet people have a right to live in a clean
environment and to use the natural resources for their benefitithout harming their
availability and quality for the next generationin order to garantee the previous statement
an institutional and legal framework had to be adopted.

In 1995, the Ministry for Coordination of Environmental Affairs (Ministério para a Coordenacao
da Accdo Ambiental MICOA) and aNational Environmental Management Program
(NEMP) were establishedh 1997, theEnvironmental law (Law N° 20/97) was passed. It
provided the legal framework for managing the use of natural resources and the outflows of
pollutants into the environment. It also ednat ensuing the sustainable development of
Mozambique.

28 Theyaim at preventing pollution from illegal discharges by vessels, platformbasddraburces as well as the
establishment of legal bases for the protection and conservation of public maritime, fluvial and lacustrine
ecosystem

29The direct contributo of t ouri sm to Mozambiqueds ec bGP was es
in 2003. I n comparison, t % enravemgedrssi8aEharan rAfrica,@fin SGUEhP | s  ak
Africa, and 10.%2 worldwide.

30 USAID (2004)
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TheLand law (Law N° 19/97) constitutes another importantiiagn for the management of

natural resources. It more particularly contributes to the protection and management of the
environment as it regulates the use of land and natural resources. It states that all Mozambican
have a right to use the land. In adanceJand cannot be bought or sold aatnatural

resources in Mozambique belong to the State. In other words, no private ownership on
resources is possible The land law does however recognise the rights of people or
communities to use the land andl agsets on iThe only possibility of conferring ownership

over the right of use on a land is given by the State through renewable concession titles, which
are also transferable

The Land law designates also areas for special protection and con@etahtsord partial
protection zones). Total protection zones are those for nature conservation or preservation
activities and those for state secud#ytial protection zones are located in the interior water
banks and cover the strip of 100 meters fhmmatural sources of watBnus, activities along

the rivers or natural sources of watesuld be carried ovéspecting this law. More detailed
explanation of land law is made in section 2.2.

The Forestry Law regulatbe use of forest resourceseHorest and Wildlife Act(N° 10/99)

promotes the conservation, protection and sustainable use of forest and wildlife resources. The
Water law(N° 16/90) regulates the use of watercourses both at the national and regional scale.
The FisheryLaw provides # management, licensing and control mechafaistings activity
Environmentally feted reglatiorsare also concerned with mining and maritime actiValas.

3 proposea summary of the major environmental regulations in Mozambique.

Table 3: Relevant regulation governing environmental issues

Relevant Laws and

L Decree Number Some Considerations
Policies

Environment Law Act No. 20 off Ses the legal framework for an appropriate use
01.10.1997 management of the environment and its components
view to establish a sustainable development path i

country.
Land Law Act No. 19of Establisksregulates access to land use, and theigsfibre
10.01.1997 basic document guiding the use of space and ownership

designatespecial protection and conservation zones.

Forestry Law Act n° 10 of 1999 | Regulatethe use of forest resources
Forestry and Wilife Regulation n° 12 ¢ Regulatethe use of forest and wild life resources inclu
Regulation 2002 delegation of powers to local communities tBat 20% of

forest exploration has to benefit the communities living i
areas of exploration.

Water Law Act n° 16 de -B8 | Controktheinland waters
90

Fisheries Law Act No. 3 of 2611- | Regulate the fishing industry. Provilédhe managemen
90 licensing and control mechanisms of this activity.

Decree for the creation| Decree No. 34 o] Rearrangethe maritime authority structure in the coun

of the National Service| 11.01.1991 Updates the Portuguese administration legislation on

for Sea Administration matter

and Supervision

Sea Act Act No. 4 of| Regulatethe maritime activity in the country and defines
01/04/1996 competent and relevant legal forums
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Relevant Laws and

Policies

Decree Number

Some Considerations

Maritime Courts Law

Act n° 5 of 0401-
96

Regulatethe maritime activity in the country and defines
competent and relevant legal forums on the issue

Lawof Mines

Act No. 14 of
06.26.2002

Recommersl that mining activity must be exercised
compliance with the principles of management and u
mineral resources as well as environmental prote
including social, economic and cultural aspects

LocalGovermments Law|

Act n°® of 180297

Deak with the organization and powers of local governm
regulating the decentralized functioning of the administr
It also indicates the rights and duty of local community
thus concerns the environment.

LocalGovernment Act

Act No. 07 of 2003

Enhance the decentralization of decisioaking bodies t
provincial and district levélalso indicates the rights and d
of local community and thus concerns the environment.

The main environmental policiesatgtgies or programme are presented in thedlable

National Environment
Policy

National Water Policy

Agricultural Policy

National Land Policy

Fisheries Policy

Forest and Wildlife
Policy and Strategy

Tourism Policy

Table 4 : Relevant environmental polig issues

Resolution No. 5/
95 of 08.03.1995

Ensuring an appropriate quality of life for Mozamb
citizens byensuring that environmental and natural reso
management is done in such a way that allows the
maintain their functional and productive capacity in ord
satisfy the present and future generations

Resolution No. 7 /
95 0f08.08.1995

Ensuring a better use of available water resources
purposes through the sustainable planning of their use
to satisfy the needs of the communities and developmer
national economy

Resolution No.
11/95 of
10/31/1995

Recommerglsustainable use of natural resources, partig
of land resources, enhancing biodiversity consery
participation of local authorities and communities
conservation related activities, control and production of
activtiesand the participation of agricultural sector in w
resource management

Resolution No.
10/95 of
10/17/1995

Revive food production. Creates conditions favouring
development of smadtale (family) agriculture. Promg
private sector investment

Resolution No.
11/96 of
28/05/1996

activities
the fishing secto

Integrats f i shi ng
development framework since
economically important

Resolution No. 8 /
97, 01/04/1997

Ses guidelines for the coordination of efforts of
stakeholders contributing to the semtonomic and ecologig
development of the country through the protect
conservation and sustainable use of forest andfew
resources

Resolution No. 14
4/4/2003

Establisks the institutional approach, planning and cor
mechanisms, promotes pulgitvate partnershipsand
integration into development policies, and promotes tol
cultural preservatiotraining and other aspects.
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Tourism Strategy Implemerg the tourism policy. Constitstea means o
supporting and promoting tourism and establishing
requirements for the involvement of various stakeholdg
the implementation of tourism

Rural Development Advocate the coordination mechanisms between
Strategy institutions with other development partners, the expans
financing to rural areas, the access to markets arn
improvement of community participation mechanisms.

Environmental May 1996 Ses a Master Plan for environmental managemer
Management National Moz ambi que, which aims tag
Program natural resources sustainable in the long run, the soc
economic development

Preliminary Draft July 17, 2006 Preverg and limis pollution from illegal discharges by ves
Regulaions on the platforms or landbased sources, off the Mozambican coa
Prevention of well as the establishmentiedal bases for the protection ¢
Pollution and conservation of the areas that constitute public mar
Protection of Marine fluvial and lacustrine, beaches, and fragile ecosystems.

and Coastal
Environment

Trade policies Sets mport and export restrictions to protect consun
animal and plant healthveall as the environment

By &amining the existing legal framework cam observehat monitoring and oversight
mechanismseem to n@ain poorly developedowever, the country seems to move in the right
direction:a team of environmental inspectors eXstsources ateoweverstill lacking. All over

the country, illegal practices in the licensing, operation, transportation, processing and marketing
of natural resources (forests, fisheries and mining) arenstibrcoThe vast area of the country,
poverty, limited human and material resources, poor training and capacities of inspectors
constitute the major causes of the phenomena.

3.2 Poverty and natural resourcesegulations and the environment

As presented inestion 3.1the Land law is rather specific astgpulateghat each citizen of
Mozambique has the right to tisenatural resources but no private ownership is poSxige.

of the best things of the actual land law is that istipepportunity angossibility for anyone

to obtainland.Thus, sch law seems to constitute a solid basis for the development-of small
scale agricultural activities and of rural areas since it should make it easier for small farmers and
private investors to coexist harmosigiiby clarifying rights to land occupation).

The Land lawand the Forest lanecognizealsothe role of rural communities on resources
management and emphasize the need of a consultative yoradéssate land or forestry
resourcesThis process taketace irough consultation meetsgt the local level before the
government issuesylicenses. Forest and Land laws define abcesghthe DUAT® based

on customary law #te community level. To obtamDUAT, theinvestorshould undertake a
consulation process witthe communities. During ihprocessthe locacommunity is expected
to find an agreemenwith the investor. Thagreement contains provisions on g of

31Thedireitoauso e aproveitamento(@tategga ant ed | and right) i s currently Mc
tenure right. It is exclusive, inheritable and transmittable (subject to state approval).
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payments to the individual right holders whose land lies within the ardadeqiepbs and

social infrastructureo benefit the whole community. The individual payments are termed
ocompensationso. The investor does not pay
compensates them for the loss of crops and assets loc#tedssets are mainly fruit trees
(planted) and houses.

If not properly managed and applied, the law presents the danger that land becomes
concentrated ithe hands of fewnfluential and powerful groups of landlardiicing thus

massive rural exodusggravatm poverty, andncreasing th@ap between rich and poor.
According to Suca (2001), what is however happening is that the private sector is offering money
t o poor offedile areas ldcated near cities and villages to get their cand&ssion
peasantsell thus'their" land and will have to go further away from infrastructures and face
strongerdifficultiesfor creating new agricultural activitiéscess to natural resources (land,
forests, water, fisheries, pastures, etc.) is however essential for poverty reduction. The livelihoods
of rural people without access (or with very limited access) to natural resources are vulnerable,
because thdwcedifficultiesin obtaining food, accumulating assets, and recovering after natural

or market shocks or misfortunes.

Looking at poverty, the problem in Mozambigugot the Land law buits implementation.

Again, the country is moving in the right directiontlhe pace of implementatios slow.

Studies confirm also that the process of consultation has been weak in providing a room for the
disadvantagegroups (often the poorest one also)influence decisiamaking The legal
mechanisms adopted by the govemt under théand androrest acts are not clear on how

these groups will be involved in proesskconsultation. For example, women do not actively
participate in thprocess. aner et al. (2@) refert h dhe higyarchies of gender manifest ithemsel
sometimes unnoticed ways, where for example, it is notable that in all meetings women sat on the
little and in a low voice in the presence of men. It was observed that in the presence of men, wome
they did not sgeaituguese in order not to be encouraged to get involve, but ihaheghsmsesl of men
themselves quite well, several even acting as translatdmrsudititrealyeetorgen are not right

hol ders; they have hhad usiogplant and redolirgesd Theinpesitionish e |
very similar to that of the community in geneiagvis the Stated they have a use right

acquired by the act of marrying into a specific family. This right @mparable with
oowner shi pédpbaaddathe hi ke the State, as hol d

Note that a right acquired through customary channels (historical occupation) is however
equivalent to a Staattributed DUAT. This indicates that DUATs acquired through customary
occupation by the rural majority must be made visible and real througbfformalization

other than their legal recognition. Women as members of the community hatéduligtds

to participate in all decisions about how the community land is used and disposed of (in a
consultation for example). Tunner et al. (200tHeinst udy h o we vwemen dotnatt e t
exercise rights-tiletogether with their husbands, including management of and access to decisi
p r o dhe stadi@Es have shown that rural women are not aware of the specific rights they enjoy
in the context of the Land law and its constitutional backdrop. This question is of critical
importance in a situation where the customary rights of women are dbtaurgdd key male

figures and/or their membership in family groups, and are immediately put at risk when these
maledieat an early age (as the HIV/AIDS pandemic takes hold across the country).
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3.3. Resource allocation for the environment in the publicextor

The level of resource allocation provalesuciabasis for measuring the degree of importance
given to the environment. Agrosscuttingomponentthe environmental dimensiooncerns

all sectos étrategies, especiaflytheimplementation, nmtoring and evaluatigghases where

there is alirectlink to the levels of resource allocation. These resources may be human, material
and financial study of the PEI is currently addressing the question of the public environmental
expenditure (defimitn and measurement).

In Mozambiqueit appears that when environmental expenddéweest financed separately or
through specific departments and administrative unitspoglhvertical funds or projects, they

tend to be listed in the action plans tken face difficulties ibeingmaterialized. The State
budgetis indeedscarce and theay it is structuredoes not favour the link between activities

and resources, particularly at provincial and district Bedgting guidelines do not capture
properly environmental issu&be environmental management actiongharenot considered

as priorities when it comes to financing. The health sector at the district level offers rich
examples to illustrate this phenomenon. It is only when funds fonerarntal management are
somehow vertical or in the form of defined projects that the actual allocation increases. However,
the vertical funds and projects can be viewed as not facifitagngtion between sectors

Another difficulty rests in the fadtat Mozambiques characterized by a multiplicity of
budgeting systeamas well as several promotion funds handled by different stakeholders
(government, donors, NGOs, etc.). Some of the funds have been more conducive to the
implementation of the environmental agenda but otaeesdeen of little or no value. Thare

howeer hopesthat problems related to thedget structuréand that hinder the link between
activities and resource allocations) are in procéssngf solvedlue to the adoption dhe
"programbudgeting®. Table5 presents an overviewtb® models usedif budgeting.

Table 5: Budgeting modelsaccording tothe sectors under review

Sectors ‘ Budgeting Models ‘ Comments

Energy

It is using part of the budget of t
NationalDirectorate

Difficulty of separation by th
Economic Classifieto the % of the
budget to be applied to the environm
sector.

Vertical funds with an environmen
component for specific projects e.g.
great dimesion in the energy sect
CDM, etc.

Vertical funds tend to offer greater assurance
the funds allcated which will actually be used for
environmental componenEunds from the Stat
Budget presented problems, mainly relatethec
classificatioof spending and reventleat does no
facilitate the connection of planned activities
resource allations, especially at provincial
district levels.

Mines

Department ds
planned activities in the
environment

own
field

It would be beneficial to hava specific departme
for the environment and a budget uHite allocatior
of resources in itself seems to be scanty (main
to sustain the monitoriraf ESIAs.

Health

The department at the central leve
also a budget unit. The same is not
at provincial and district levels

At the central level, the funds are for
environmental component. At provincial and dis
levels, there is the problem addssificatigni.e. the
difficulty of making a direct link between plan
activities and resources.

32|t is called SISTAFE anid almost already in place at the central level, in the consolidation process at the

provincial level anidwill then be transferred to the district level.
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Sectors Budgeting Models Comments

Tourism The subksector of conservation areas | The other sulsectors are also subject to the prob
its own budget whiclacilitates the of classification
allocation of resources.

Agriculture | Areas with environmental weig Besides the general shortage of funds even for,
(especially forests) have their q of high environmental burden, other areas
budget. agriculture extension, livestock, etc.) suffer fron

classificatioproblem. The end result is that there
tendency of doing very little in the environme
area or it competes with other prioritied @inning
is not guaranteed.

Public Works For roads and water supply projects| The vertical funds for stgectors favourgreater

and Housing | budget tends to have its own funds| consistency to the consideration of environmg
environmental management (espeq issues in the interventions of these-sadbors bul
ESIAs and the monitoring an these tend to be scanty and associated with s
evaluation) projects. Roads and water (urban) have indicatic

spending more on strengthening comgmsive anc
strategic actions (studies, systems developg
procedures, training / coaching, etc.)

Fisheries Areas with higher environmental bur¢ Given the paucity aksources, the use of funds
have their own budget, mainly to co the environment suffers from the problem of
the standards, control and surveillg classifier.
areas.

Mozambique has developed the "General Budget Support®{GBf"monitoringramework

provides a mechanism for strategic dialogue between governndememienpartners over

the policy and reform processes which should be prioritised. This offers the prospect of placing
environmental policy and sustainable natural resource management more firmly amongst the
policy priorities of the Developing Countresseiving GBS. In Mozambique, the annual budget,

the quarterly budget execution reports and the annual acceeatitsshibecome major subjects

of dialogue between governments and their GBS paftmisris promising.

However,suchdialogue is undertakenthin technical working groups and is conducted in a
relatively informal way, not directly linked to decisions on annual GBS disbursements but it is
nevertheless an influential dialogue, which puts information on public spending into the public
domain ad helps to ensure greater consistency between stated priorities and actual spending.
Mozambique has been relatively successful in organising a tripartite (Golevehgmnnent
PartnerCivil Society) sector working group under the leadership of MICOA.

Pusuing the integration of environmaait needsinto the budgeting cycle is essential in
Mozambique and constitata critical factor fosuccess. This requiresirryingout strategic
environmenal assessment in the key sectors and pokstylishingvorking groups in cross
sectoral domaingn order to identify the most suitable approach to mainstreaming the
environment into policy debates and planning proc&sgesly important is the establishment
of a systematic use afain and sub categorie$ the budget classifications to track
environmentelated revengeexpenditurgand activities.

33This is seen as the aid modality which is most inherently aligned to national policiesartsSpsteased use

holds the promise of addressing the problem of financing environmental objectives in a more creative way. Budget
support can provide substantially increased and highly flexible funding for public sector budgets, through
mechanisms whiare low in transaction costs, serve to strengthen national financial management and accountability
systems and give the beneficiary country a high degree of control over the use of the resources
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[Il. ANALY ZING AND MEASURING TH E LINKS BETWEEN THE
ENVIRONMENT AND THE ECONOMY

1. Introduction

Environmental degradation andsustainable use wvatural resources have a direct negative
impact not only othe economic activity and overall efficiency but also on the health and quality
of life of the population. Such consequences are twofold:

First the impacts of environmental use and abuselisénieutive consequencesSegments of

the population are indeed more likely to benefit from environmental resources aigs amenit
while othes are more likely to cause environmental degradation. Global environmental problems
(as climate change) may alseehdifferentiated impaais peopledepending on the place of

living or the types of econanactivities. Such unfair distributive impacts may concern income
classes, genders, place of living (rural, urbadiffenehtgenerations.

The following analysiof the distributive impacts of environmental degradation and natural
resources uses in Mozambique will focus on poverty andt a@mnmswering the followirgo
guestions:

A To what extents the use of environmental ressegmore or less favourable to the
poorestamonghe Mozambican population?

A To what extent, the pooreatmongthe Mozambican populaticare concerned by
environmental degradation throughout the country?

As we will see, the distributive consequences of environmental degradation aogvmwell k
However, the magnitude (or the relative weight) of theses consequences remains poorly
identifial in the case of Mozambique. gart 11l of this report we will propose and apply a
methodology based on the confrontation of the existing literatutbeanginions of local
stakeholders and experts fquantifyingthe major linkages between poverty and the
environment in Mozambique.

Seconcenvironmental degradation and natural resource use generate welfare loss for the
population. Suclallocative issus address the question of the magnitude of environmental
damagesthe relative costand benefits associated with environmental preservation and the
sustainable use of natural resources. It addresses two research questions:

A What is the importance of tieavirorment for the Mozambican econdirip other
words, what is the contribution of environmental resources to the Mozambican
economy?

A What are the consequences of environmental degradation on the population and
the economy of the country? What is thedfave lossn relation topollution levels
and natural resources degradation in Mozambique?

These questions are relatedthe economic appraisal or evaluation of the environment in
Mozambique. An economic (monetary) evaluation of the environment is in essence an evaluation
of the environmental contribution to the economy and ofettmmomic consequences (Costs)
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that environrantal degradation incurs. No value is put on the natural environment itself, i.e. on
Nature. Environmental degradation costs are thus linked to economic losses due to their impact
on health, lower work productivity or losses of revenue due to soil aiosiowater pollution.

A value (either a benefit or an advantage) will then be linked to aredrgmgiromental

quality, to productivity gains and to a higher quality ebewed for the inhabitants. These
benefits or advantages will be the redultoorective measures (appraised by the related
remediatio costs) applied to the envineental degradation observed.

Hence, in real terms, an environmental cost will result from an increase in economic
consequences due to a heavier environmental dateri@amilarly, an economic benefit will be
brought on by an improvement in weding due t@a healthieenvironment. These are then
"marginal" values and costs. To make things practical, these definitions of marginality are left out
in such a way thahe evaluation of the cost of environmental degradation is reported to the
"year" rather than to the "margin”. The hypothesis of an increasing impact remains, but the
economic analysis is undertaken in terms of annual costs of environmental degradation. The
degradation costs are opposed to the costs of the corrective measures. Their comparison results
in an order of magnitude of the economic advantages or benefits ensuing from adopted actions
for the future.

The estimates of tlwntribution of the enviranent to the economy as well as the estimates of

the costs of environmental degradation (the costs of damages and inefficiencies) and of the
corrective measures destined to protect the environment and restore its quality ¢the costs
remediation) must beomsideredby order of magnitude. The numbers are neither complete
(basic data might be insufficient) nor final (the process of evaluation is continuous and the
prospects are provisionally set). Nevertheless, estimates provided allow the represbkatation of t
level of gravity of environmental degradation (quantitatively) and the deduction of an economic
rationale in order to improve the urban comm@nihanagement in its relationship with the
environment, identify priority actions and carry out relevanasons involving these actions.

Part Il is organized as follows. First, the distributive consequences of environmental degradation
and natural resources siseMozambique are anady and appraiseSecond, the contribution

of the environment to theddambican economy is estimated. THie environmental damages

and remediation cosire measured in economic termhis allows setting priority for
environmental policies and expenditure in Mozambique by providing empirical proofs on the net
benefit ofenvironmental remediation opportunitieésally, the results dfie distributive and
allocativeanalyses are grouped in a common sektngur knowledge, such integration of both

types of analysis has not been done before in Africa. We will thuspessigio present the
methodology.

2. The contribution of the environment to the economy

2.1 Methodology

In similar stuids(see for example, tiREl studie¥ in Mali, Burkina Faso or Mauritania), the
contribution of the environment to the economy is captured by measuring the value added
generated by the primary sector. This is due to the fact that the primary sector is strongly related
to the environment asdtirectly uses environmental inputs in its production process (soils, rain,
sun, minerals). The primary sector is defined as the activities that extract or harvest products
from the earth. Activities associated with the primary sector include aghodttisebGistence

* www.unpei.org
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and commercial), mining, forestry, farming, grazing, hunting and gathering, fishing, and
quarrying.

It is however clear that the contribution of the environment to the economy is not limited to the
primary sector and other activities mrgist on the environment. For example, tourism also
appearso bestrongly related tine environment in Mozambique. We could even argue that all
economic activities rest on some environmental goods and services, at least indirectly.
Accordingly, the wholeconomic output (10® of the GDP) could be considered as being
linked to the environment. Therefore, an important question to be addressed concerns the
impact on welfare (and/or economic output) that a decrease in the availability or the quality of
environmental goods and services generates. The estimates of environmgasabdaenan
sectiod intend to answehisquestion.

Measuring the contribution of the primary sector to the Mozambican economy is
straightforwardExamining national statistics will provide relevant information and no further
data collection is thus ueel However, official statissicinderestimates the importance of the
primary sector sindeeydo not consider the volume and value of subsidence activities, which
arevery important in developing countries (even if no staisist on the issue). Wl thus

propose an estimate of the part of the economic activities that do give place to market
transactions. Such analysis is particularly relevant as far as poverty is taken into consideration, it
appeas indeed that the contribution of the environnmsnnore direct ang less capturad

economic transactions when the poorest people are implicated. Subsistence farming for example
is a way of reducing the high budget share of food (aroGad®c®@0%) for the poorest
householdin Africa®.

2.2. The size of the primary sector

The figure Sbelowgives a detailed picture of the sources oV#ésector contribution to
GDP) in MozambiqueFigure 1 is built othe basis ofofficial statisticdrom the Direccéo
Nacional de Estudos e Analise de Politicas

The figure below puts in eviderthe large contribution of the primary secémcounting for

25% of the GDP when agriculture, livestock, fishery and mineral extraction are considered and
around 3%6 of the GDP when water and electricity production ddaedato the picture.
Looking at time seriegshe contribution of theprimary sector tothe GDP amoung
approximatelyto 26.8% over a period oélevenyears(since 199), of which 2% is the
contribution from agriculture afarestry,1.8% from fishery and % from mineral extraction.

The contribution of mmeral extractiomemains rather low but has increassgntly due to
megaprojects in the mining sector.

The previous results seem in line with other economies of the Aggioultue represents
indeed about 3% ofthe GDP in Africa and South Asia; abouf2@n East Asia & Pacific; and
about 180 in Central Asia, Latin America & Caribbean.

Looking at employment, statistics show that more th&b 860 total employment in
Mozambiquesi in the agriculture sectéiishing counts for around%, forestry 0.8 and
mineral extractiofor 0.6% of total employment. The statistical information on employment
remains however lacking.

35Baiphethi and Jacobs P (2009) quotedRa¢ (1998) as saying that food expenditures can be as musb %s 60
of the total income of loimcome households. It makes it very difficult to survive on the remaining portion of the
income.
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Figure 5: GDP composition(in %) in Mozambique

The lack of statistichinders conducting proper assessment thfe contributionof natural
resources tthe GDP. For example, the amount of firewood used per household in rural and
urban areas is not known in Mozambique.

2.3. Additional estimates

As mentioned in the introduction, official statistics underestimate the size of the primary sector
as they do not consider norarket and black market transactions. In this section, we try to
provide complementary estimates for fithmgygap.

a) Subsistence agriculture and post harvest loss

Subsistence agriculture is a modgo€ulturen which a plot of land produces food to feed the
family or the small communityworking it Such situation might also happen for fisheries
(catching fish for its own consumption) and forestwgdfor its own consumption).

There is no "universal" methodology for calculatingribertance obubsistencactivitiesin

agiculture, forestry and fishery. Ideally, a survey should be conducted. In absence of such a
survey for the purpose of the currstuidy we have made the following assumphamsier to

estimate the importancesafbsistencagriculture: (i) 8% of the Mozambican population live in

rural areas and live from subsistence farming; %i)oB@hem consume maize and40ice®,

(iii) The WHO daily recommendedak per day for each of the crops have been used to estimate
the quantities consumi subsistence, and finally (iv) market prices have been used to estimate
their monetary value

36 This assumption relies on the fact that most of the population in centre and north and the Gaza province in the
south have maze as the base of their consumption.
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