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FOREWORD

The need to integrate environmental concerns into development planning
inordertoachieve sustainable developmentis underscored in the Tanzania’s
Development Vision 2025, 2" Five Year Development Plan (FYDP II,2016/17
- 2020/21), the National Environmental Policy (1997, under review),
the National Science and Technology Policy (1996), the Environmental
Management Act (EMA) of 2004 and in several sectoral policies as well as
multilateral environmental agreements signed and/or ratified by Tanzania.

It is becoming apparent that there is a need for well targeted and good
quality environmental research, which addresses the priority needs of
Tanzania in order to inform policy and decision making processes for
sustainable development. The Agenda for Environmental Research in
Tanzania (NERA) was first developed in 2007 (NERA 2008 - 2013) through
an in-depth consultation and participation of environmental management
and research stakeholders in the country at both local and national levels.
Following its expiration, it was reviewed to accommodate new and/or
emerging environmental issues in the country; as so, the NERA 2017 — 2022.
NERA is a framework document intended to technically guide planning for
environmental research programmes, projects and activities in the country.
It highlights the national priority research areas and possible themes,
giving direction to environmental managers at all levels, researchers and
the academia as well as development partners as they plan and fund their
environmental related research activities in the country.

It is my sincere hope that research institutions and other stakeholders will
promote and undertake research that is in line with the Agenda. In order to
assist in the proper management and conservation of the environment, the
government through NEMC will provide fora to discuss various findings,
which is an opportunity to synthesise them for improved environmental
management, poverty eradication and consequently foster sustainable
development.
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Through this Agenda, the Government commits itself to implement the
research related aspects of the National Environmental Policy and EMA.
Finally, the Government will continue facilitating institutions to work in
partnership with stakeholders of environmental research and management
in order to contribute to the achievement of national goals of the improved
livelihoods of all Tanzanians as well as an assurance to healthy environment.

k:- ___;_ _%h"'f’f'

Prof. Faustin Kamuzora
PERMANENT SECRETARY
VICE PRESIDENT'S OFFICE
JULY, 2017
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EXECUTIVE SUMMARY

Effective environmental conservation and management of Tanzania’s
natural resources is crucial for sustainable development and livelihoods
of the people. In this regard, adequate and appropriate attention to
environmental issues is paramount. Fortunately, there are now serious
initiatives taking place, nationally and internationally to respond to these
environmental challenges. These initiatives include, for example, the
formulation of the National Environmental Policy of 1997 and enactment
of the Environmental Management Act of 2004.

The National Environment Management Council (NEMC) embarked
on the preparation of the National Environmental Research Agenda to
provide overall coordination of environmental issues, as required in the
Environmental Management Act of 2004. This mandate is in line with the
Council’s vision which is “to be a world-class environmental management
authority that ensures a clean, safe, and healthy environment for people in
Tanzania". The Council strives to act as a catalyst for beneficial change,
working through partnership at all levels to fulfil her mission, which is “to
promote environmental management in Tanzania through coordination,
facilitation, awareness raising, enforcement, assessment, monitoring and
research.” This is also within the context of several key sector policies
and regulations, the EAC treaty on natural resources management and
environment, and international agreements that emphasise on sound
management of the environment.

The National Environmental Research Agenda (NERA 2017 - 2022) is
a technical guide for planning and undertaking environmental research
programmes, projects and activities in Tanzania. The Agenda evolved
through in-depth consultations and participation of a wide range of
stakeholders from village and district levels, civil society organisations,
ministries responsible for natural resource management, research and
traininginstitutions. Assuchinitiatives continue, a very glaring constraint has
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been lack of adequate and sound research data to guide effective decision-
making and policy interventions in environmental management. Urgent
attention is thus needed to intensify quality and relevant environmental
research. The development of an environment research agenda to serve as
a quide for stakeholders in the prioritization of their research activities is
widely considered to be an important prerequisite for stimulating quality
and relevant environmental research. This Agenda was reviewed to update
the priority areas so as to accommodate environmental issues that have
emerged since its first development in 2008.

The priority research areas highlighted below evolved after lengthy
consultations with several stakeholders of environmental research in the
country. During the discussions with stakeholders it was agreed that cross-
cutting issues have to be addressed during the implementation of different
research activities. In addition to the crosscutting issues, environmental
research in Tanzania needs to focus on the following specialised priority
areas:

Sustainable land use and conflict management;

Mining, energy and environment;

Integrated water resources management;

Environmental economics;

Biotechnology development and environment;

Climate change mitigation, adaptation and vulnerability;
Aquatic ecosystems and biodiversity;

Terrestrial ecosystems and biodiversity; and

0 X N OV W=

Integrated pollution control and waste management.

NEMC has keen interest in seeing a fruitful implementation of
the Research Agenda. Formulation and implementation of research
programmes, projects and activities will, however, be the responsibility
of research institutions or institutions with mandate for undertaking
environmental research. NEMC will provide leadership in the dissemination
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of environmental research findings in the country through Regular
Scientific Conference(s), an Environmental Research Website backed by an
e-Library, an environmental research journal and other popular means of
communication.

For purposes of coordination of Environmental Research, an
Environmental Research Advisory Committee was established. This body
advises NEMC and other stakeholders on how to strengthen environmental
research coordination. NEMC will liaise with relevant authorities in order
to see the appointment of strategic Environmental Research Focal Persons
for the sectoral ministries, regional administrations and local government
authorities, research institutions, civil society and the private sector. The
focal persons will provide the critical link with NEMC on the implementation
of the Research Agenda. In addition to research programmes and projects
initiated and implemented by other institutions, NEMC will establish
an “Environmental Research Programme” focussing on the Agenda and
mobilise funds for its implementation. Acquiring such research funds will
either be through competitive application for funds by research institutions
and individual researchers or direct commissioning by NEMC.

Human and financial resources, information and facilities are among
the most important resources for sustainable implementation of the
Research Agenda. Sustainability will be enhanced through partnering
and collaboration with relevant institutions at national, regional and
international levels. Commissioning of research to capable institutions is
another way of attaining sustainability in environmental research.




CHAPTER1

1.0 INTRODUCTION

1.1 Background

Effective environmental conservation and management of Tanzania’s
natural resourcesis crucial for sustainable developmentandlivelihoods
of the people. In this regard it is important that all stakeholders accord
appropriate attention to the environment, because environmental
issues and resource use conflicts are on the increase and adversely
affecting the socio-economic well-being of Tanzanians. Recently the
country has been experiencing severe impacts of climate change with
drought and imminent threat of famine in many areas, unprecedented
long dry spells that resulted into the drying up of often-reliable water
flows in the Pangani and Great Ruaha Basins both for hydroelectric
power generation and other livelihood activities.

Environmental sustainability is increasingly being linked to the
fight against poverty in the country. The poor are most vulnerable
to negative impacts of environmental challenges such as climate
change and land degradation. In many instances, the poor depend
highly or wholly on natural resources, and unsustainable utilization of
resources such as soil, water and forests have resulted in soil erosion,
deforestation and reduced water retention in the soils.

Fortunately, there are now serious initiatives taking place, nationally
and internationally to respond to environmental challenges. Tanzania
is a signatory to several conventions that promote environmental
sustainability (see section 2.8). The country has also been at the
forefront in the implementation of various development activities
which are inline with Tanzania Development Vision 2025, Sustainable
Development Goals number1,2,3,6,7,11,12,13,14,15and 17 (SDGs

2015); and Agenda 2030 for Sustainable Development.
©



Tanzaniahasindeedtakenimportantstepstoensurethatenvironmental
sustainability is prominent in the country’s development agenda.
These include the enactment of National Environment Management
Act No. 19 of 1983 that established the National Environment
Management Council (NEMC), the establishment of Division of
Environment at the Vice President’s Office, formulation of the National
Environmental Action Plan, the National Conservation Strategy for
Sustainable Development (1994 reviewed in 2013), the National
Environmental Policy (1997 under review), the National Strategy for
Growth and Reduction of Poverty (MKUKUTA | 2005-2010 and 112011-
2015), and the Environmental Management Act (EMA) of 2004

The National Environmental Policy provides a framework for making
fundamental changes that are needed to bring environmental
considerations into the mainstream of decision making in the country.
It provides a framework and guidance to the determination of priority
actions in sectoral environmental policies, plans and programmes.

The EMA provides for a legal and institutional framework for
sustainable management of the environment, prevention and control
of pollution, waste management, environmental quality standards,
public participation, environmental compliance and enforcement.
The Act also provides a basis for implementation of international
instruments on environment. It gives NEMC the mandatesto undertake
enforcement, compliance, review and monitoring of environmental
impact assessments, facilitate public participation in environmental
decision making and exercise general supervision and coordination
of all matters relating to the environment assigned to the Council.

It is in realization of the causal link between poverty and the
environment that both MKUKUTA | and Il aimed at making sure that
natural resources and other ecosystems that people depend upon
for production and reproduction are well managed, and that land
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degradation and loss of biodiversity are reduced leading to increased
access to clean, affordable and safe water, sanitation, decent shelter
and safe and sustainable environment. Other initiatives that aim to
ensure good management of our environmentinclude the preparation
of the National Action Programme to Combat Desertification, the
National Adaptation Plan of Action on Climate Change, the National
Climate Change Strategy, National Biodiversity Strategy and Action
Plan (NBSAP) and the REDD+ Strategy and its Action Plan.

As these initiatives continue, a very glaring constraint has been
the lack of adequate and sound research data to guide effective
decision-making, policy interventions and formulation for effective
environmental management. Urgent attention is thus needed
to intensify quality and relevant environmental research. The
development of an environment research agenda to serve as a guide
for stakeholders in the prioritization of their research activities is
widely considered to be an important prerequisite for stimulating
quality and relevant environmental research.

Justification

Tanzania is immensely endowed with natural and cultural resources
which are the backbone for meeting the livelihood needs of her
people. These resources face growing (environmental) threats from
various quarters.The National Environmental Policy (1997) highlighted
the country’s key environmental concerns as land degradation,
deforestation, deterioration of aquatic habitat, loss of wildlife
habitat and biodiversity, lack of access to good quality water and
environmental pollution. Several academic and research institutions
address these issues through research. However, in many cases these
research results are not utilised by the end users for the purpose of
achieving the overall national goal of sustainable development and
poverty reduction. Furthermore, independent institutions carry out
research based on their individual mandates, availability of research
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grants, or even conditions set up by the partner institutions, without
looking at the priority areas of research in the country.

It is in this context that a widely owned National Environmental
Research Agenda (NERA) is needed in order to facilitate the
coordination of environmental research in the country. The Agenda
is based on several studies that have been taken to identify priority
environmental research areas at district, regional and national
levels. It also identifies linkages and gaps in environmental research
for better utilisation of resources and effective monitoring and
management of environmental research activities in the country.
Furthermore, livelihood issues have been mainstreamed into the
National Environmental Research Agenda so as to contribute to the
overall goals of eradicating poverty and ensuring environmental
sustainability in the country.

The Role of NEMC

The Environmental Management Act of 2004 gives NEMC the mandate
to undertake and co-ordinate environmental research in the country.
This mandate is reflected in the Council’s vision. The vision is “to be a
world-class environmental management authority that ensures a clean,
safe,and healthy environment forpeoplein Tanzania”. The Council strives
to act as a catalyst for beneficial change, working through partnership
at all levels to fulfil her mission, which aims “to promote environmental
management in Tanzania through coordination, facilitation, awareness
raising, enforcement, assessment, monitoring and research.”

In order to effectively coordinate environmental research, NEMC took
the initiative and leadership to oversee the process of preparing the
NERA in close partnership with the key stakeholders, to ensure that the
resulting research findings are synthesised and priority environmental
concerns incorporated in the Environmental Management Plans as
required by EMA.




The Act requires NEMC to perform the following research functions:
Section 18 (2) of the Act gives NEMC the power of carrying out surveys
which will assist in the proper management and conservation of the
environment, to undertake and coordinate research, investigation
and survey in the field of the environment, collect and disseminate
information about the findings of such research, investigation or
surveys and publish and disseminate manuals, codes or guidelines
relating to environmental management and prevention or abatement
of environmental degradation. Section 48 of the Act gives NEMC the
mandate to facilitate the carrying out of scientific research to prepare
management plans for environmental protected areas. Section 55 of
the Act provides the Council with the mandate of issuing guidelines
and prescribing measures for the protection of riverbanks, rivers,
lakes and lake shores. Section 108 of the Act gives NEMC the mandate
to undertake studies on the current state of technical knowledge for
effective undertaking of integrated pollution prevention and control
and to follow the development of technology and techniques for
preventing or reducing pollution of the environment due to the release
of substances from prescribed processes. Section 173 of the Act gives
NEMC the power to gather and analyse existing data and information
on the environment and natural resources, disseminate information to
the public and private users and commission studies in demographic
trends impacting on environmental and developmental issues.

Also, Section 174 of the Act gives NEMC the mandate to establish and
operate a central environmental information system, which may bring
together any findings, data and statistics generated by both public and
private institutions in the course of environmental observations and
management. Section 177 of EMA gives NEMC the mandate to conduct
surveys on the state of the environment and to research and make forecast
on the environmental changes and other studies that may contribute
towards the formulation of policies and preparation of actions and
strategies with regard to environmental conservation and management.

G
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Methodology

The NERA 2017-2022is a product of the reviewed NERA 2008-2013.The
former development of NERA 2008-2013 involved active participation
of the various stakeholders of environmental research in the country.
The process used to identify key priority areas was:

1. Initially, an internal workshop of NEMC staff reviewed the
pertinent literature and brainstormed on the key priority
research areas. An initial draft of the agenda was then presented
to a workshop of experts from stakeholder/research institutions
for review and improvement.

2. The second draft was then forwarded to stakeholders from the
Research Institutions, whose comments were also incorporated
into the draft research agenda.

3. To incorporate views from the stakeholders at grass-root level,
ten districts were selected from different parts of the country.
Selection of the district was based on geographical location
and representation of specific problems known to the area. The
ten selected districts were llala and Kinondoni (Dar-es-Salaam),
Kondoa (Dodoma), Uyui (Tabora), Mikindani (Mtwara), Makete
(Iringa), Ngara (Kagera), Mererani (Arusha), Mwanza urban
(Mwanza) and Sumbawanga (Rukwa).

Theentry point atthe regional level was the Regional Administrative
Secretary or his assistant, who provided an overview of the priority
environmental issues within the region.

At the district level, discussions were held with the District
Executive Director and all officials involved in natural resources
management (agriculture, forestry, wildlife, community
development, water, health, planning and education). Based on




these discussions an indication of the key problems and research
priority areas were highlighted. Discussions were held based on
the prepared checklist of issues that needed to be addressed.

Three villages were visited in each district, and meetings were
held to identify the key environmental problems and possible
areas that needed to be addressed immediately. These priority
research areas were compiled at district and national level.

Possible research areas raised during the First (2004) and Second
(2006) Scientific Conferences that focused on Agriculture and
Climate change respectively, and during the rapid assessment
of mountain ecosystems in Morogoro, Arusha, Dodoma, Mbeya
and Kigoma were also included. Priority areas identified in the
EMA of 2004 and the Strategy for Urgent Action to Combat Land
Degradation and Protection of Water Catchments were also
incorporated.

The final draft of the agenda was forwarded to a wider range
of stakeholders from the Government, Academic and Research
Institutions, Development partners, representatives from
the districts and Non-government and Community Based
Organisations.

Production of this NERA 2017-2022 was therefore undertaken
through desktop review and consultation with the
Environmental Research Advisory Committee (ERAC) and other
stakeholders from different sectors to accommodate emerging
issues of environmental concern.




2.1

2.2

2.3

CHAPTER 2

2.0 THE STRATEGIC CONTEXT OF
ENVIRONMENTAL RESEARCH

Introduction

Therearemajordevelopmentsinthestrategic contextofenvironmental
research in Tanzania that are presenting imperatives, opportunities
and challenges for an effective environmental research agenda. These
developments are related to the evolving legal, policy and strategy
frameworks and international instruments. They are also related to
roles, interests and capacities of key stakeholders for implementation
of the agenda.

The Tanzania Development Vision 2025

The Tanzania Development Vision 2025 envisions that Tanzania will
have graduated from a least developed country to a middle-income
country by the year 2025 with a high level of human development. The
nation will attain high quality livelihood; peace, stability and unity; good
governance; a well-educated and learning society and a competitive
economy capable of producing sustainable growth and shared benefits.

Effective environmental management is one of the most important
agents to enable Tanzania achieve its development vision. The requisite
environmental management policies, strategies and activities require
to be based on sound environmental research focused on well-shared
priority areas of need. These needs are related to livelihoods as they are
linked to sustainable utilisation of the environment and natural resources.

2" Five Year Development Plan (FYDP 11 - 2016/17 - 2020/21)

The Second Five Year Development Plan (FYDP 1), 2016/17 — 2020/21,
has integrated frameworks of the first Five Year Development Plan
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(FYDP I, 2011/2012-2015/2016) and the National Strategy for Growth
and Reduction of Poverty (NSGRP/MKUKUTA,2010/2011-2014/2015).
FYDP Il is meant to implement the Tanzania’s Development Vision
(TDV) 2025, among others, it focuses on high quality and sustainable
livelihoods and a strong and competitive economy. NERA 2017 - 2022
will contribute to attaining the FYDP Il objectives by facilitating credible
environmental research to ensure availability of data important for
decision- making, leading into a sustainable industrialization as per
the current national motto.

The Strategy for Urgent Action on Land Degradation and
Protection of Water Catchment (2006)

The Strategy has provided measures and directions that have to be
taken to combat land degradation and protection of water sources
in the country. Key challenges that have been highlighted include:
i) prevention of environmental degradation due to illegal human
activities, i) limited public awareness on environmental management
issues, iii) land use conflicts (agriculture, mining, establishment of
protected areas), and, iv) pollution emanating from indiscriminate
use of plastics. Different stakeholder Ministries and Institutions are
involved in the implementation of short, medium and long-term
measures to address these issues.

The National Environmental Policy (1997)

The National Environmental Policy of 1997 (under review) aims at
ensuring environmental sustainability, security and equitable use
of resources for sustaining the livelihoods of the present and future
generations; raising public awareness and understanding of essential
linkages between environment and development; promoting
individual and community participation in environmental actions;
promoting international cooperation on the environmental agenda;
and, expanding Tanzania’s participation and contribution to relevant

®



2.6

2.7

2.8

environmental bilateral, regional and global organisations and
programs, including implementation of treaties.

The policy outlines six key environmental issues of concerns as land
degradation, deforestation, environmental pollution, loss of wildlife
habitat and biodiversity, deterioration of aquatic and terrestrial
ecosystems, and lack of accessible good quality water. Continued
research in these and other relevant areas for better-targeted
management interventions is necessary.

The Environmental Management Act of 2004

The Environmental Management Act' of 2004 underscores the need for
research information on the “state of the environment and actual and
future threats to the environment, including any emissions to water,
air or land as well as disposal and storage of hazardous waste” This
information, apart from being disseminated to the public, should be
used to “contribute to the formulation of policies and preparation of
action plans and strategies with regard to environmental conservation
and management!’Therefore the agenda for environmental research is an
important mechanism for implementing the EMA. Furthermore, the Act
provides for the establishment of a National Environment Fund tofacilitate
research, amongst other activities. The Act also requires the appointment
of Sectoral, Regional and District Environmental Coordinators.

Other National Policies and Legislation

Appendix 1 provides an overview of other policies and laws that are
relevant to the National Environmental Research Agenda for Tanzania.

International Conventions

The Agenda for Environmental Research in Tanzania responds to
various International Conventions as named below, of which Tanzania

! See Sections 18(2) (C) 172-177
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is a signatory:

* The Rio Convention on Biological Diversity and its subsequent
Cartagena Protocol on Biosafety;

* The United Nations Framework Convention on Climate Change
and its subsequent Kyoto Protocol;

* The United Nations Convention to Combat Desertification;

* The Stockholm Convention on Persistent Organic Pollutants;

* TheConventionontheProtection,Managementand Development
of the Marine and Coastal Environment of the Eastern Indian
Ocean Region;

* TheBasel Convention onTrans-boundary Movement of Hazardous
Wastes;

*  The Rotterdam Convention on Trade of Hazardous Chemicals and
Pesticides;

* The International Convention for the Protection of Pollution from
ships;

* The Ramsar Convention on Wetlands; and

* The International Convention on Oil Pollution preparedness,
response and cooperation.

The Rio Convention of Biological Diversity was inspired by the world
community’s growing commitment to sustainable development
at the “Earth Summit”. It represents a dramatic step forward in
the conservation of biological diversity, the sustainable use of its
components and the fair and equitable sharing of benefits arising
from the use of genetic resources.

Tanzania participated at the 1992 Rio de Janeiro United Nations
Conference on Environment and Development which underscored
the need for integration of environmental concerns and economic
development and adopted Agenda 21, a comprehensive programme
of action forming the basis for a new global partnership to halt and
reverse the effects of environmental degradation and to promote

sound and sustainable development in all countries.
@



2.9

The action programmes of Agenda 21 include the following priority
actions/areaswhich arerelevantto environmental researchinTanzania:
Accelerating sustainable development, integrating the environment
and development in decision making, combating poverty, promoting
sustainable human settlements development, urban water supplies,
solid waste management and sewage-related issues, urban pollution
and health, integrated approach to the planning and management
of land resources, protection of the quality and supply of fresh water
resources, promoting sustainable agriculture and rural development,
combating deforestation; and managing fragile ecosystems
(desertification; drought; coastal areas).

The UN General Assembly called for a 10-year and 20-year review of
progress achieved in the implementation of Agenda 21.The Assembly
reiterated its commitment to make every effort to accelerate the
achievement of internationally agreed development goals, including
the Millennium Development Goals by 2015 and the Sustainable
Development Goals and 2030 Agenda for Sustainable Development.
The Rio+20 put in place measures for implementing sustainable
development and reaffirmed the need to achieve such development
by promoting sustainable and equitable economic growth, creating
opportunities for all that will lead to raised basic standards of living
and promoting integrated and sustainable management of natural
resources and ecosystems.

The East African Community Treaty

Chapter 19 of the East African Community (EAC) Treaty addresses
regional issues relating to environment and natural resources. The
treaty amongst other things recognizes the importance of research
in environmental management and urges partner states to adopt
environmentally sound management techniques to ensure the control
of land degradation issues such as soil erosion, desertification and
forest encroachment, all of which have direct relevance to research in
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the maintenance of environment and sustainable livelihood.

2.10 Stakeholders

The key stakeholders of this Agenda are shown in Appendix 2,
indicating key interests, constraints and potentials and implications
related to environmental research. These stakeholders are:
Government Institutions (Ministries, Departments and Agencies -
MDA:s), Research and/or Academia, Civil Society Organisations (NGOs,
CBOs, FBOs), Private Sector and Development Partners.

Theoutcomeofthestakeholders’analysis underscoresthefundamental
role of linkages and partnerships among the stakeholders under the
steering and coordination role of NEMC.

2.11 Key Challenges and Opportunities

The strategic context of environmental research presents important
challenges and opportunities for the Environmental Research Agenda
implementation.

Challenges

In the implementation of the National Environmental Research Agenda
several challenges that may lead into inadequate environmental research
outputs are anticipated. The challenges are:-

Low priority accorded on environmental issues in some sectors;
Inadequate capacity (human, financial and infrastructure) for carrying
out environmental research;

Reluctance by some stakeholders to allow environmental research for
fear of exposure of their bad practices;

Reluctance of some institutions to collaborate and lack of openness; and
Inadequate dissemination of environmental research results and their
application to improve relevant environmental decisions, policies and
standards.
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Opportunities
Despite of the challenges there are also opportunities that will contribute
to the successful implementation of the NERA. These are:-

i)

vii)

Enactment of the EMA of 2004 and a variety of national (other)
laws, policies and strategies that promote the need to address
environmental concerns/issues;

Establishment of the National Environmental Trust Fund to facilitate
research, amongst other activities;

Appointment of Sectoral Environmental Coordinators, Regional
Environmental Experts and District Environmental Management
Officers;

Need to undertake research for the purpose of enhancing
environmental compliance and enforcement;

Presence of institutions willing to collaborate on environmental
research.

Ratification of international conventions that call for international
concern on environmental conservation; and

EMA of 2004 provides NEMC with the mandates for undertaking and
co-ordinating environmental research, investigations and surveys in
the country.

@



3.1

3.2

3.3

CHAPTER 3

3.0 VISION, MISSION, OBJECTIVES AND VALUES

Introduction

The Agenda for Environmental Research is an intended contribution
towards efforts aimed at conservation and sustainable development.
The agenda provides guidance and motivation for research whose
results will make substantial and relevant impacts on formulating
policies, action plans and strategies with regards to environmental
conservation. It thus aims at promoting informed decision making in
the overall development agenda of the country. In achieving this, it
focuses on the need to improve research coordination, information
sharing as well as prioritising environmental research that enhances
growth and reduction of poverty.

The stakeholders which participated in the process of preparing the
Agenda - reached consensus on the Vision, Mission, Objectives and
Values to guide Environmental Research in Tanzania. They defined
Environmental Research as any scientific investigation whose product,
results or outcome solves or contributes to solving existing and
potential environmental problems.

Vision
Decisions on sustainable development, growth and poverty

reduction in Tanzania increasingly being informed by sound
environmentally researched data

Mission

To facilitate/promote environmental research and ensure that it
addresses the priority environmental concerns of Tanzania, links
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key stakeholders and strives for effective dissemination of its
results/findings to inform environmental responses

3.4 Objectives

The key objectives of Environmental Research in Tanzania are:

i. To facilitate implementation of EMA of 2004 and the
National Environmental Policy;

ii. Tocontributetowards poverty reductionand sustainable
development efforts of the country;

iii. Toenhancethe country’s ability to fulfilits commitments
in relevant regional and international agreements;

iv. Toinform environmental and related policy analysis and
development;

V. To enhance the institutional capacities for research;

vi. To collect and document information on the
environment and natural resources and make it readily
available to users; and

vii. Tofacilitatetheestablishmentofthestateofenvironment
and make forecast on environmental changes.

3.5 Values

The stakeholders uphold that the following values should guide the

conduct of environmental research in Tanzania:

*  Professionalism: Pursuit of excellence in environment research
through rigorous scientific approaches

*  Ethical Standards: Upholding high ethical standards

*  Applied Research: Pursuit of research that addresses ‘burning’
environmental problems

*  Stakeholders Involvement: Ensuring stakeholders involvement
in all phases of research design, implementation and evaluation

*  Multidisciplinary: Pursuing a research approach that recognises
environmental issues are complex and require understanding

@®



from many different perspectives

Coordination: Striving to promote coordination among the
stakeholders.

Information exchange: Strive to work towards harmonization
of research data

Timely Results Delivery: Building mechanisms in the research
programmes and projects designed to ensure that the research
results reach timely the people who can benefit from them.
Value for Money: Identification and planning of environmental
research programmes and projects should be based on the
shared priority areas as reflected in this Agenda document.
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4.1

4.2

CHAPTER 4

4.0 PRIORITY RESEARCH AREAS

Introduction

This chapter presents key priority areas as discussed and agreed by the
stakeholders. Under each priority area possible or indicative themes
are given. Therefore implementation of this research agenda will not
be limited to the themes but strictly follow the priority areas.

During the discussions with stakeholders it was agreed that some
of the issues are crosscutting and have to be addressed during the
implementation of different research activities. It was also advised
that specific sectoral issues be addressed by the relevant sectors.

Crosscutting Issues

During the consultation process, some of the issues were found

to be important and of crosscutting in nature; hence, they need to

be addressed in all priority areas of environmental research and

development. These are:

i)  Trans-boundary Environmental Issues;

ii) Sustainable Management of Natural Resources;

iii) Poverty and Environment;

iv) Demography and Environment;

v) Socio economics and Cultural Aspects of Natural Resource
Management;

vi) Environmental Governance, Planning, Monitoring and
Assessment;

vii) Environmental Education and Information Management; and

viii) Gender issues.
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4.3 The Priority Areas

The stakeholders discussed and agreed that, for this period (2017
- 2022), environmental research in Tanzania needs to focus on the
following specialised priority areas:

i)  Sustainable Land Use and Conflict Management;

ii)  Mining, Energy and the Environment;

iii) Integrated Water Resource Management;

iv)  Environmental Economics;

v)  Biotechnology Development and Environment;

vi) Climate Change Mitigation, Adaptation and Vulnerability;

vii) Aquatic Ecosystems and Biodiversity;

viii) Terrestrial Ecosystems and Biodiversity; and

ix) Integrated Pollution Prevention and Waste Management.

4.3.1 Sustainable Land Use and Conflict Management

The ever-increasing demand for land has ultimately led to its
unsustainable utilisation and land degradation. While, the country’s
economic growth depends highly on income from land-based
activities (agriculture, tourism, mining and forestry), all these depend
on enhanced ecosystems functions and services like water supply
and recycling, nutrients cycling, food production, decomposition of
organic wastes as well as micro climate regulation. However, to date
there is little information on land use status and trend. For instance,
though drought and desertification have been observed since 1920s,
little quantitative data on the extent of land degradation exist in
Tanzania. More research is therefore needed to document different
types of land uses in relation to the extent and root causes of land
degradation, promote sustainable use and minimise conflicts over
resources. The following are possible themes in this priority area:

i)  Land use and land cover change;

ii) Land resource inventory and evaluation;

iii) Restoration of degraded land;
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iv)  Agricultural systems, animal husbandry practices and sustainable
land management;

v) Impacts of forest fires on land degradation;

vi) Land use conflicts;

vii) Land policy, tenure, right of access and use;

viii) Impacts of land use systems on biodiversity;

ix) Status and utilisation of non timber forest resources;

x)  Access and benefit sharing versus commercialisation of genetic
resources; and

xi) Population dynamics and land resource management.

4.3.2 Mining, Energy and the Environment

Tanzania has a great potential for mining gold, base metals, diamonds,
ferrous minerals and a wide variety of gemstones, some of which are
unique such as tanzanite. Coal, uranium, gas, oil, sand and various
industrial minerals such as soda, kaolin, tin, gypsum, phosphate and
dimensional stones are available at attractive economic rates.

A number of artisanal miners are heavily involved in the mining of
minerals such as gold, and gemstones such as tanzanite. However,
these use very crude extraction techniques thus resulting in pollution
of water and land degradation, without any plans for restoration of
degraded areas. Examples include the degraded areas due to mining
of gold and tanzanite in Amani Nature Reserve in Tanga and Simanjiro,
respectively.

The country is also endowed with tremendous amounts of biomass
resources in the form of forest and agricultural residues. Other
sources that include water, geothermal, wind and gases do exist
and in combination, produce a significant amount of energy for
development activities. Tanzania’s energy consumption is estimated
at 22 million tonnes of oil equivalent (TOE). Of this, wood fuels (fuel
wood, charcoal and agricultural residues) account for 90%, electricity
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1.5% (for household, industry and commerce) and petroleum, oil
and gas, and coal 8% (for transport, industry and power generation),
and coal, solar and wind 0.5%. This high dependency of biomass
energy creates enormous pressure on the forest ecosystems. Charcoal
burning and tree cutting to meet energy demand accelerates the rate
of deforestation thus influencing CO, emissions to the atmosphere.

Tanzania’s upstream oil and gas sector is currently enjoying a boom
due to large discoveries of natural gas and promising offshore
explorations, especially in Southern Tanzania (Mnazi bay and
Songosongo). Although this is economically beneficial, there is a
significant threat to the marine and terrestrial ecosystems if proper
management measures are not taken, thus, affecting a significant
sector of the coastal population whose livelihoods depend on the
survival of these resources.

Poverty influences energy choices and consumption at household

level. Poor households look for cheap energy sources, which in

most cases are not environmentally friendly. Untapped potentials

on biomass conversion to electricity and energy for domestic and

industrial uses, and the use of coal and natural gas for the same justify

investing on research and development in order to prevent further

dependence on forest resources. Research results will also provide

avenue for scientific and economic analysis to support and inform

policies and decision-making processes. The following are possible

themes in this priority area:

i) Biomass energy conservation;

ii) Alternative and renewable sources of energy;

iii) Efficient production and use of energy technologies;

iv) Indoor air pollution and energy sources;

v) Commercialization of environmentally friendly technologies;

vi) Impacts of energy production and use on environment and
livelihoods;
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vii) Land restoration and mine decommissioning;

viii) Impacts of mining and extraction technology on environment
and livelihoods;

ix) Challenges and opportunities in oil and gas development; and

x) Challenges and opportunities in uranium development activities.

4.3.3 Integrated Water Resources Management

Tanzania has an estimated 59,000 sq. km of the area covered by the
inland water bodies, of which about 6% is covered by lakes and rivers
which drain into the major water basins. The total renewable water
resource is estimated to be 89 km?3/year, of which about 40 km3 is
from ground water. Groundwater plays a major role in meeting water
demands in rural areas. The major uses of water in the country are for
irrigation (about 89%), domestic (9%) and industrial (2%), whereas
water demand for environment is yet to be established through
environmental flow studies.

Tanzania aims to provide her urban and rural population with clean
and safe drinking water, by protecting water sources and preventing
environmental pollution. However, there are several challenges
facing the sustainability of this resource which include pollution,
over-abstraction due to poor planning and poor land use practices
which lead to degradation of catchments. The water resources
development programme has been implemented with little regard to
environmental protection and conservation, hence, threatening the
sustainability of some critical ecosystems that are key to the survival
of tourism industry, human health and even food security. A typical
example is that of Ruaha, where unsustainable and unmonitored
utilisation of the water has led to the drying of Great Ruaha and the
decrease of water levels within the Usangu plains and Ruaha National
Park. Furthermore, most of the arid and semi-arid areas of the country
suffer from frequent droughts, resulting into crop and livestock losses
and consequent hunger and poverty.
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To be able to sustain this important resource, an Integrated Water
Resource Management Planning (IWRMP) approach is being used.
This requires a lot of data to be able to successfully implement it. In
this context research is required to determine how different water-
dependent sectors can utilize this resource without creating conflicts
among users. The following are possible themes in this priority area:
i)  Assessment of water resources (quality and quantity);

ii) Indigenous technology in water management;

iii) Impacts of human settlement and activities on water resources;
iv) Rainwater harvesting systems;

v) Pollution and water related diseases (e.g. cholera);

vi) Assessment and management of water catchments;

vii) Water treatment technologies and recycling;

viii) Management of trans-boundary water bodies; and

ix) Value enhancement of water resources.

4.3.4 Environmental Economics

Good environmental management has an impact on the economy
of the country. Sustainable development can be achieved if there
is balance between socio-economic development goals and
management of the environment. Without the economy, most
environmental issues are simply research questions of concern to
chemists or biologists and have no policy significance.

For most goods and services in a modern economy, we rely on
markets to match producer costs with consumer demands in order
to yield the 'right’ quantity of resource extraction. However, in most
cases markets do not work to yield the socially desirable amount of
resource extraction and cannot ensure its sustainability. This illustrates
the extent to which environmental economics can play a major role
towards providing some of those answers.

It is in this context that proper accounting of resources is required in
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order to make informed decisions on the extent of utilization of such

resources, and available options and priorities when planning for

development interventions. The following are possible themes in this
priority area:

i)  Environmental accounting and valuation;

ii) Natural capital accounting;

iii) Environmental economic instruments (market based and fiscal);

iv) Costing of environmental management interventions;

v)  Approaches to payment for ecosystem services;

vi) Trade and environment (Intellectual Property rights, World Trade
Organisation — Trade Related Aspects of Intellectual Property
Rights (WTO -TRIPS), bio-prospecting and eco-labelling);

vii) Ecological economics (footprints); and

viii) Mainstreaming environment in socio-economic development.

4.3.5 Biotechnology Development and Environment

Biotechnology is the use of living systems and organisms to develop
or make useful products, or “any technological application that uses
biological systems, living organisms or derivatives thereof, to make
or modify products or processes for specific use” (UN Convention on
Biological Diversity, Art. 2). The concept encompasses a wide range
of procedures for modifying living organisms for human purposes.
Biotechnology can be used in the domestication of animals, cultivation
of plants and for improvements to these via breeding programmes
that employ artificial selection and hybridization.

Currently biotechnology has expanded to include new and diverse
sciences such as genomics, recombinant gene technologies, applied
immunology, development of pharmaceutical therapies and
diagnostic tests. The application of biotechnology is broadly into
agriculture, fisheries, medicine, industries and in a few cases, marine.
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Tanzania has embraced these developments in biotechnology

and set guidelines and procedures that will ensure adequate level

of protection in the safe transfer, handling and use of Genetically

Modified Organisms (GMO). The following are possible themes in this

priority area:

i)  Value addition of biodiversity products through DNA
application;

ii) Impacts of herbicide tolerance and insecticide resistance
crops to environment;

iii) Application of DNA techniques for genetic resource
conservation;

iv) Development of techniques for better detection of diseases
in animals and plants; and

v) Biotechnology applications in bioremediation.

4.3.6 Climate Change Adaptation and Vulnerability

Climate change is a global phenomenon that is attributed directly or
indirectly to anthropogenic activities, thus resulting in the change of
composition of the global atmosphere. It has been observed that in the
last 150 years these activities have caused an increase of CO, emissions
and an increase of temperature of about 0.3°C to 0.6°C. Studies at global
level have predicted climate change impacts to cause frequent droughts
and floods, sea level rise, change in disease patterns and alteration of
ecosystem; thus affecting the existing ecological balance

Climate change predictions have been extensively carried out in
Tanzania but most of the studies have focussed on greenhouse gases
(GHG) emissions and their removal. Apart from studies carried out at
industry sector, there is scanty information on other sectors such as
agriculture, tourism and health. More research is therefore required
in order to develop mitigation and adaptation measures at different
levels in line with what has been proposed in the National Adaptation
Programme of Action on Climate Change.
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The Government has prepared a National Adaptation Plan of Action
on Climate Change and the National Climate Change Strategy which
provide an important premise for addressing the impacts of climate
change through implementation of immediate and long term
activities. Through these documents, the Government will make sure
that immediate actions are taken to address the most pressing climate
change adaptation needs, particularly those that directly impact on
the livelihood of rural communities.

Furthermore, the Government has endorsed the National REDD+
Strategy and its Action Plan which envisages to guide the
implementation and coordination of mechanisms required for
Tanzania to benefit from a post-2012 internationally approved system
for forest carbon trading, based on demonstrated emission reductions
from deforestation and forest degradation. Tanzania REDD+ Initiative
is part of government’s effort to address the global changing climate
through reduction of emission of GHG. The Government considers

REDD+ Initiative a viable option that can provide opportunity for the

country to meet its obligations of managing her forests and woodlands

on a sustainable basis and at the same time respond to poverty
reduction and climate change mitigation and adaptation initiatives
accordingly. The following are possible themes in this priority area:

i) Impacts of climate change on (agriculture, health, tourism,
land use and energy) sectors and their cross-sectoral
linkages in ecosystems sustainability;

ii)  Systematic observation of changes in climate and detection
of trends and cycles;

iii)  Vulnerability to climate change impacts;

iv) Carbon Emission Trading: Challenges and opportunities for
development;

v)  Adaptation mechanisms in the context of Tanzanian
communities;

vi) Cultural and gender aspects in relation to climate change;
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vii) Climate change risk assessment and management; and
viii) Ecosystem responses to climate change.

4.3.7 Aquatic Ecosystems and Biodiversity

Marine and freshwater resources contribute significantly to the
national income. Furthermore, wetlands as part of aquatic ecosystems
have several ecological functions that sustain the environment in
general, e.g. ground water recharge, flood control, toxicant retention,
microclimate stabilization, and produce a number of biological
resources that are vital for socio-economic development such as fish
and papyrus.

Taking into account the flora and fauna of aquatic systems, major

threats to loss of marine and freshwater biodiversity include aspects

such as coral bleaching, industrial and domestic pollutants, oil spills,

destructive/illegal fishing and overexploitation of marine and fresh

water resources. Itis estimated that about 50% of the listed fish species

are threatened, including a number of endemic species. Furthermore,

very little studies have been carried out on marine mammals, and

world-rare species such as Coelacanth, which are found in the country.

All these factors warrant further studies in order to have sound

information for their management. The following are possible themes

in this priority area:

i)  Assessmentof keystone marine ecosystems (mangrove, estuaries,
seagrass bed, coral reefs) and their biodiversity;

ii) Management and restoration of freshwater systems (with
emphasis on critical habitats);

iii) Aquaculture development in relation to environment and
livelihoods;

iv) Species of ecological importance (indicator, keystone) in marine
and fresh water ecosystems;

v) Impacts of coastal and shoreline development (tourism,
infrastructure, dredging, industries and human settlements) on
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the environment and livelihoods;

vi) Indigenous knowledge systems and sustainable utilisation of
aquatic resources;

vii) Invasive species in aquatic ecosystems;

viii) Loss and stability of aquatic biodiversity; and

ix) Aspects of bio-prospecting and bio-piracy.

4.3.8 Terrestrial Ecosystems and Biodiversity

Terrestrial ecosystems form an integral part of the natural environment
that comprise of the ecological processes taking place in the biosphere.
These ecosystems sustain the livelihoods of Tanzanian communities
and support the country’s economic development at large.

From lowland grasslands to mountain forests Tanzania has a rich
and diverse spectrum of fauna and flora, and a wide variety of other
biological resources. The country has important populations of wildlife
that attract a number of tourists in the country. These include, among
others, the endangered large mammals such as the wild dog, black
rhino, chimpanzee, cheetah and the African elephant. Most of these
are protected in the national parks and game reserves. There are also a
number of terrestrial vertebrates and invertebrates that are unique to
the natural forests such as those found in the Eastern Arc Mountains.
Examples include the Kihansi Spray Toad (Nectophrynoides asperginis)
found in Udzungwa Mountains, butterfly species (Hypolimnus antevorta)
in the Usambara Mountains, and the Mangabay monkey (Lophocebus
kipuniji) in the Southern highlands. Furthermore, there are several floral
endemic species of Southern Highlands, and species of medicinal value
that are of interest to local practitioners and medical scientists found all
over the country. There is hence, a need to carry out further research
in order to ensure sustainable utilisation of these important terrestrial
species for socio-economic development and improved human well-
being. The following are possible themes in this priority area:

i)  Anthropological activities and terrestrial ecosystems;
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ii)  Wildlife corridors and dispersal areas;

iii) Critical terrestrial habitats (e.g. mountain ecosystems, refugia,
riverbanks) and their management;

iv) Invasive and alien species;

v) Species of ecological importance to the terrestrial ecosystems
(indicator, keystone);

vi) Indigenous knowledge systems and sustainable utilisation of
terrestrial resources;

vii) Loss and stability of terrestrial biodiversity;

viii) Dynamics of species introduction; and

ix) Aspects of bio-prospecting and bio-piracy.

4.3.9 Integrated Pollution Prevention and Waste Management

Pollution has become a world phenomenon and has increased
dramatically in volume as the size of world industrial output expands.
The rise in the volume of world trade has increased the likelihood of
industrial and chemical accidents that cause serious environmental
degradation such as the major disasters that have occurred in the
nuclear plants and during transportation of petroleum products.

InTanzania, sources of pollutioninclude municipalandindustrial waste,
emissions from petroleum products, improper use of agrochemicals
and plastics. However, the status of pollution in urban and rural
communities is not well understood. In view of these, pollution control
and waste management research is very important as it will contribute
to the establishment and adoption of environmental standards, which
are essential to the monitoring of waste emission/ discharge and law
enforcement. Research results will help to make informed decisions
that target priority sources for sustainable development programmes.
The following are possible themes in this priority area:
i)  Air quality assessment and management;
ii) Solid waste management (domestic waste, plastic, electronic
and radioactive waste);
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iii) Noise pollution assessment and management;

iv) Agrochemicals pollution (herbicides, fertilizers, pesticides,
veterinary drugs) ;

v) Liquid waste management (domestic sewage, industry effluent);

vi) Clinical waste management;

vii) Water recycling;

viii) Trans-boundary aspects of pollution; and

ix) Effective management of E-wastes.
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5.1

5.2

CHAPTERS

5.0 IMPLEMENTATION FRAMEWORK

Overall Collaboration and Coordination of Research Activities

NEMC has the mandate to undertake and coordinate environmental
research and therefore keeninterestin seeing afruitfulimplementation
of the Research Agenda. Formulation and implementation of research
programmes, projects and activities will, however, be the responsibility
of research institutions or institutions with mandate for undertaking
environmental research.

NEMC will provide leadership in the dissemination of environmental

research findings in the country, principally through:

i Scientific Conferences, an Environmental Research Website
backed by an e-Library; and

ii. Facilitation of publication of research findings in peer
reviewed books and scientific journals, other popular means
of communication e.g. radio and television programmes,
magazines, leaflets, newsletters and policy briefs.

NEMC will design and implement modalities for collection of
environmental information from various research institutions and
make it easily available for packaging and dissemination.

Environmental Research Advisory Committee

Forpurposesofcoordination of environmental research, therewillbean
Environmental Research Advisory Committee (ERAC) to be established
by the Director General - NEMC. This body will provide advice to NEMC
and other stakeholders on how to strengthen environmental research
coordination. The composition of the committee will be drawn from
research and academic institutions, Government and Civil Society.

&)



5.3

The Committee will consist of 11 members drawn from the following

institutions:

i A representative of the Director General - NEMC;

ii.  Arepresentative from the Ministry responsible for environment;

iii. A representative from the Ministry responsible for Regional
Administration and Local Government;

iv. A representative from Zanzibar - Zanzibar Environment
Management Authority;

v. A representative from Commission for Science and Technology
(COSTECH);

vi.  Four representatives from Research and Academic Institutions;

vii. A representative with environmental research interest from the
Civil Society; and

viii. A representative from the private sector that is involved in
environmental research.

The duration of the committee will be three years and will be chaired
by an individual who will be chosen among them, excluding the
representative from NEMC, while the Directorate that is responsible
for research will play a secretariat role. The committee may also co-opt
any member depending on the issues that will be discussed.

The main functions of the ERAC will be to promote NERA by:

i.  Advisingontheimplementation ofthe Agendafor Environmental
Research;

ii.  Proposing reviews of the Agenda;

iii. Assisting in environmental research fund raising activities;

iv. Reviewing research proposals and findings for quality assurance;
and

V. Advising on any other emerging research issues.

Sector/Regional - Environmental Research Focal Points

Sector environmental coordinators and Regional Environmental
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5.4

5.5

5.6

5.7

Management Experts will serve as Environmental Research Focal
Points. They will, among other things, coordinate Environmental
Research activities within their respective sectors and regions and
serve as a link with NEMC on the implementation of NERA.

District - Environmental Research Focal Points

Officers responsible for Environmental Management in the Local
Government Authorities will also be the Environmental Research
Focal Points. The main role of the Focal Points will be to coordinate
and promote environmental research activities at the respective
Council and to link with NEMC on the implementation of the National
Environmental Research Agenda.

Networks of Civil Society Organisations, Private Sector
Organisations and Professional Bodies

All networks of Civil Society Organisations, Private Sector
Organisations and Professional Bodies deemed to have significant
stake in environmental research will be requested to designate
Environmental Research Focal Points that will be the link with NEMC
on the implementation of the National Environmental Research
Agenda.

Environmental Scientific Conferences

NEMC will organise regular scientific conferences. Each conference
will have a specific theme that will provide a forum for stakeholders
to receive and deliberate on the research activities done by scientists;
and provide strategic feedback on the management of environmental
research in the country in line with the Research Agenda.

NEMC Environmental Research Programme (NERP)

In addition to research programmes and projects initiated and
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5.8

implemented by other institutions, NEMC will establish an

“Environmental Research Programme” focussing on the Agenda

and mobilise funds for its implementation. Implementation of the

programme will either be through competitive application for
funds by research institutions and individual researchers or direct
commissioning by NEMC. The following are general criteria that will
provide guidance in granting research funding under the programme:

i. The research topic must address a priority environmental
research theme which is in this Agenda;

ii. The research proposal must focus on, among other things,
improving the livelihoods of communities and sustainable
management of the environment;

iii. The research proposal will be considered for funding after its
approval by ERAC.

NEMC will develop detailed guidelines and procedures for funding,
implementation and monitoring of research activities.

Monitoring and Evaluation

NEMC will develop a Monitoring and Evaluation (M&E) system for
the Research Agenda. The system will be designed in such as way
as to ensure effective and efficient implementation of the Research
Agenda and the sustainability of the intended impacts. The system
will be instituted as a review mechanism to monitor the progress
and assess outcomes compared to the original objectives, targets or
expectations.

The system will include a standardized data reporting format to be
filled annually by research institutions. The reported data will be
used to produce monitoring reports that will be shared at various
stakeholders’fora. Additionally, implementation of the Agenda will be
evaluated every three years. The monitoring and evaluation reports
will provide inputs into the process of reviewing the Agenda.
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5.9 Review and approval of the Agenda

The Research Agenda will be reviewed after 5 years. The review will be
undertaken at three levels.

i.  AnlInternal Review by NEMC working with stakeholders;

ii.  An External Review by the ERAC; and

iii. Approval by NEMC Board.

Should there be an emerging issue the committee may undertake a
review to address the need.




CHAPTER6

6.0 RESOURCES AND SUSTAINABILITY STRATEGIES

6.1

6.2

Human, financial, information and facilities are among the most
important resources for sustainable implementation of the Research
Agenda.

Human Resources

Several stakeholder institutions have scientists carrying out research
on different environmental issues. Institutions such as universities
have colleges, faculties, institutes and bureaux with qualified staff
members in different fields of environmental management. These
institutions will be encouraged by NEMC to direct their research
activities at the priorities defined in the Agenda. Furthermore, ERAC
will identify capacity building needs in implementing the Agenda and
advise stakeholders accordingly in order to address them.

Facilities

Within the country, there are facilities that can be accessed to carry
out different environmental related researches. These include
laboratories, libraries and databases spread across stakeholder
institutions in the country. NEMC will coordinate efforts to document
and make available, on a regular basis, information of the research
facilities and where available and how to access them.

NEMC has developed a website (www.nemc.or.tz) and environmental
web portal (http://www.tanzaniaenvironment.go.tz) that will serve
as a tool for information exchange. However, the Council continues
to use its library as a major resource centre. Relevant information
and tools are available such as EIA regulations, procedures and
guidelines, environmental standards, awareness materials, state
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of the environment reports, environmental references and other
publications.

Financial Resources

There are different avenues that may be used to access funds for

implementing the Research Agenda. These include:

i.  National Environmental Trust Fund. One of the objectives of
establishing the Trust Fund is to facilitate research intended
to promote sound environmental management. Hence, a
mechanism will be put in place to ensure that some of the funds
are allocated for research purposes;

ii.  Influencing budgetary allocation to research by the government
resource allocation framework. Currently it is through the Public
Expenditure Review (PER) and Medium Term Expenditure
Framework (MTEF);

iii. Collaborative Research Funding with stakeholder Institutions
within and outside the country;

iv.  Support from Development Partners; and

v.  Demand driven or solicited support of the private sector.

Other avenues through which NEMC can access funds for research
may include: fees that may be charged and payable to the Council,
income generated by any project financed by the Council, and any
other lawful sources of income such as bequests, donations, gifts,
grants, and loans.

NEMC will develop and implement strategies to maximise on the
afore-mentioned potential avenues for financial resource mobilisation.
These include development partners’ conferences; targeted fund
raising activities; lobbying to members of parliament and other
pressure groups interested in environmental issues.

It is expected that, guided by the Research Agenda stakeholders of
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environmental research will continue to look for financial resources
to implement research activities in line with their mandates. NEMC,
on its part, will coordinate efforts to sensitise the Government,
private sector and the development partners to provide resources for
implementing the Environmental Research Programme through the
competitive schemes cited earlier on.

Linkages with other Institutions

The sustainability of research will be enhanced through partnering
and collaboration with relevant institutions at national, regional and
international levels. Commissioning of research to capable institutions
is another way of attaining sustainability in environmental research. In
this regard, NEMC will work closely with other stakeholder institutions
in this area (see stakeholder analysis in Appendix 2).

Consequently, spatial and attribute data sharing will be promoted
among various research institutions. However, there is a room for
community participation through collaboration with local government
authorities. There are also great opportunities for international
cooperation

D)



BIBLIOGRAPHY

10.

11.

12.

13.

ASCMLE 2012. National - Marine Ecosystem Diagnostic Analysis
(MEDA), Tanzania. Contribution to the Agulhas Somali Currents Large
Marine Ecosystems Project. Supported by UNDP with GEF grant
financing.

Centre for Study of Forced Migration. 2003. The Impact of the
Presence of Refugees in North-western Tanzania. University of Dar-es-
Salaam. Commissioned by Africare, Concern, Oxfam GB and Tanzania
Christian Refugees Services.

Dasgupta, P. 2001. Human Well-Being and the Natural Environment.
Oxford University Press.

East African Community Treaty, 2007. The Treaty for the Establishment
of East African Community. Arusha, Tanzania.

FAO, 2010. Global Forest Resource Assessment. Rome, Italy
Jorgensen, S.E. and Sen, J. 1989. Principles of Environmental Science
and Technology. ELSEVIER

Intergovernmental Panel on Climate Change 2017. Report on the
United Nations Framework Convention on Climate Change (UNFCCC).
Bonn, German.

Kolstad, C. D. 2000. Environmental Economics. Oxford University
Press.

Koziell, I. and Saunders, J. (eds). 2001 Living off Biodiversity: Exploring
Livelihoods and Biodiversity Issues in Natural Resources Management.
International Institute for Environment and Development

Libreria Edtrice Vaticana, 2015. Laudato Si; Encyclical Letter of the Holy
Fr. Francis on Care for Our Common Home. Paulines Publication Africa.
Makota V., Sallema R. and Mahika, C. 2004. Monitoring Shoreline
Change using Remote Sensing and GIS: A Case Study of Kunduchi
Area, Tanzania. Western Indian Ocean J. Mar. Sci. Vol. 3, No. 1, pp. 1-10.
Ministry of Natural Resources and Tourism 1998. The National Wildlife
Policy. (IIED) London.

Ministry of Water. 2008. National Water Sector Development Strategy.

®



14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Ministry of Water. 2012. Guidelines for Water Resources Monitoring
and Pollution Control.

Mwandosya, M. J,Nyenzi,B.S.and Luhanga, M.L. 1998.The Assessment
ofVulnerability and Adaptation to Climate Change ImpactsinTanzania.
Centre for Energy and Environment, Tanzania (CEEST).

National Bureau of Statistics (NBS). 2015. Household Budget Survey.

National - Man and Biosphere Reserve Committee (MAB) 2017.
Serengeti-Ngorongoro, Lake Manyara and East Usambara Biosphere
Reserves re-nomination files- UNESCO Paris.

National - Man and Biosphere Reserve Committee (MAB) 2016. Jozani
Chwaka Bay (JCB) Biosphere Reserves nomination files - UNESCO Paris
National Environment Management Council (NEMC) 2010. Five -Year
Strategic Plan for 2010-2014.

NEMC 2006. Second Scientific Conference on Environmental
Sustainability in Tanzania - Implications of Climate Change Held on
January 23rd - 26th, 2006. Kilimanjaro Crane Hotels, Moshi, Tanzania.

NEMC.2005.FirstScientificConference on Environmental Sustainability
in Tanzania - Agriculture, Environment and Poverty Eradication Held
September 28 — 30, 2004. White Sands Hotel, Dar Es Salaam, Tanzania.
NEMC. 2009. State of the Coast Report, Tanzania Mainland.

NEMC 2007. The National Environmental Research Agenda for
Tanzania: 2008 - 2013.

Nkotagu, H. 2005. Management of Shared Ecosystems: The Case of
Lake Tanganyika. Paper Presented at the Workshop on Ecosystems
Assessment, Tanga.

NOSRPCP 2014. National Oil Spill Response and Preparedness
Contingency Plan for Tanzania. Supported by GEF project Western
Indian Ocean Marine Highway project (WIOMHP)

Ruaha Water Programme. 2005. www.wwf.org.uk/filelibrary/pdf/
ruaha/pdf.

Sallema R. E. and Mtui G.Y. S. 2008. Adaptation technologies and legal
instruments to address climate change impacts to coastal and marine
resources in Tanzania African Journal of Environmental Science and




28.

29.

30.

31.

32.

33.
34.
35.
36.
37.

38.
39.

40.
41.

42.

43,
44,
45,

Technology Vol. 2 (9). pp. 239-248

Shoreline Change in Tanzania and Kenya 2010: Assessment Procedures
and Mitigation Strategies for Management. WIOMSA Manuals No.00.
Zanzibar: WIOMSA.

Tanzania Coastal Management Partnership (TCMP). 2003. State of the
Coast Report: The National ICM Strategy and Prospects for Poverty
Reduction. Coastal Management Report #2003.

UNEP- Nairobi Convention and WIOMSA 2016. The Regional State
of the Coastal Report: Western Indian Ocean. A summary for Policy
Makers. UNEP and WIOMSA, Nairobi Kenya 107 pp.

United Nations (UN) 2015: Sustainable Development Goals and 2030
Agenda for Sustainable Development

URT 1994. The National Conservation Strategy for Sustainable
Development. Vice President’s Office.

URT 2017. Great Ruaha River Restoration Report. National Task Force
URT 2016. 2"9Five Year Development Plan (2016/17 — 2020/21).

URT 2011.The Dar es Salaam City Environment Outlook

URT 2015. State of the Environment Report. Vice President’s Office
URT 1994. The National Environmental Action Plan; Vice President’s
Office.

URT 1997. The National Environmental Policy. Vice President’s Office.
URT 1998. Tanzania Country Study on Biological Diversity. Vice
President’s Office/UNEP/GEF/NORAD.

URT 1999. The National Action Programme to Combat Desertification.
Vice President’s Office.

URT 2016. Tanzania Development Vision 2025.

URT 2003. Initial National Communication Under the United Nations
Framework Convention on Climate Change (UNFCCC). Vice President’s
Office.

URT 2003. The National Biosafety Guidelines. Vice President’s Office.
URT 2004. The Environmental Management Act of 2004

URT 2005. The National Strategy for Growth and Reduction of Poverty
l. Vice President’s Office.

@



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

URT 2010. The National Strategy for Growth and Reduction of Poverty
II. Ministry of Finance and Economic Affairs.

URT 2006. The National Adaptation Plan of Action on Climate Change.
Vice President’s Office.

URT 2012. The National Climate Change Strategy. Vice President’s
Office.

URT 2012. Guidelines for Integrating Climate Change Adaptation into
National Sectoral Policies, Plans and Programmes of Tanzania. Vice
President’s Office.

URT 2013. REDD+ Strategy and its Action Plan. Vice President’s Office.
URT 2013. The National Environmental Action Plan (2013-2018). Vice
President’s Office.

URT 2015.The National Biodiversity Strategies and Action Plan (NBSAP)
2015-2020. Vice President’s Office.

Van Der Weerd, V. 2004. Guidelines on Municipal Wastewater
Management. UNEP/WHO/HABITAT/WSSCC.

Van Horen, D. J. M., Lemmens A. M. C. and Katima, J. H.Y.. 1998, Studies
in Environmental Science 33.

Wagner G. M. and Sallema Mtui R. 2016. The Rufiji Estuary: Climate
Change, Anthropogenic Pressures, Vulnerability Assessment and
Adaptive Management Strategies in S. Diop et al. (eds.), Estuaries:
A Lifeline of Ecosystem Services in the Western Indian Ocean,
Estuaries of the World, DOI 10.1007/978-3-319-25370-1-12 # Springer
International Publishing Switzerland 2016




"S$92JN0S3J YSU 0} Pa3e|a4 JUSWUOIIAUD
9y1 JO uol309104d pue UoIBAISSUOD 3y} Joy 1oddns Adljod

'S92JN0S3J Ysy JO Juswdo|ansp pue
Judwabeuew ‘uoieAISSUOD 3Y3101133dsal
yum swuswaiels Abajens pue  Adijod

(£661)
juswale1s§
Ab3ajens pue
Ad1j0d 10109g
sauaysl4
|euoneN

Jauuew 3|geuleISNS pue punos Aj|eIUSWUOIIAUD
ue ul SwWasAs asN-pus pue uoRNUISIP ‘uofieriodsuel)
‘Juswaindoid ‘uondnpold ABISUS JUSIDYYS JO SaNSS] sasiey

syuswdojaAsp
[euonjeu poddns 03 JSpIO Ul JSuUURW
9|geuleIsNs pue [euollel e ul Isn JIvY)
pue sajddns Abisus s|geploye pue
d|geljas jo Aujigejieae Buunsua 1e swiy

(€0020)
Aoljod ABiau]
[euonieN aylL

‘Bupud Jajem
se ||[9m se AlIsianlpolq uo 1edwi s) pue swaisAs dinenbe
JO UOI1RIOIIDIBP pUR SluegRYU] [BINJ PUER UBGIN YIOQ 1O}
191eMm Ayijenb poob ‘aqissadde Jo dde| spnjdul SaNss| A

obemas
pue A|ddns is1em uequn pue Ajddns
J31em  |esns  ‘uswiabeuew  $324N0SII
J31em 0} paIle@)  SINSS|  SISSAIPPY

(zooz) Ao110d
191ep\ [euoleN

‘uoneddiyied AyuNWWOD pue ‘Juawssasse 3oedw]
‘uoidaoid |euswWuUOIIAUS ‘Bujuueld juswdoljaasp 01
123dsal yum uswdo|aaap 404 sajdipund jeisuab buipnppul
‘WISIINO0} |BeINY|ND PUB WISIIN0}-033 0} Pale[dJ SONSSI sasiey

"wiIs1INO} |eISeOd Bulpn|dul ‘ejuezue]
puejuiely ur usawdojaAsp WSKNOl 0}
103adsas yum ‘saibarenys Adjjod sydads se
[|9M Se ‘S9A1D3[qO |eAN}ND pUR DIWOoU0dd
‘|le1D0S ‘|BIUSWIUOIIAUD |[BIBAO $3QIIIS(

(6661)
Ao1j0d wsunoy
|euoneN

saifajeys pue sapijod

§$S930.d ﬂ—..vr_¢m< d1easay 9]} 0) adUeAd|9Yy

HCWEQOMCNS_ pue uoljeaiasuo)
921N0s9Yy 0} poaje|ai mw>_u.uw.q£°

jJuswabeuew jejudWIUOIIAUL 0) Hululersad uonje|siba] pue saiijod [euonep 19YylQ :L Xipuaddy

®




‘s3ods 10y A1SISAIPOIQ puUe S2IN0J UoleIBIW 3)1|P|IM
‘S9UDeaq ‘JUdWIYDIeD J3lem se Yyans ddueliodwi [ed160]ods
JO seaje jo uondaloid o) SWISIUBYIDW 13S O3 Sy

JUSWUOIIAUS 3Y3 JO ddue|eq [ed160[033
ay3 bupabuepus oYUM S3DIN0S3I pue]
JO uonesi|iIn s|geuleisns ajowoid 0} swiy

(s661) L1104
pueT jeuoneN

‘uonebuul pue sappnsad wolj uonnjjod ‘uonepesbap pue)
Se Uons SaIUAIIDR pale|al a1nyjndube wouy buieuews sanssi

uone1abaA pue Js1em ‘puej se yons
$924N0S3 |BIN1RU JO UOILS|1IN 3|gRulRISNS

(£661) £o110d
)D031S9AIT pue

[eIUSWUOIIAUD Bulssaippe o) wisiueydsw eapiroidolswiy | pue  pajesbajur  bupowoud e swiy 24nynduby
"S9UIDIPaW [eUOIlIPEI] JO UOIESI|IIN
dJgeulelsns 2dUBYUD pue  ‘uolieliues
‘sbuipuy yoieasas buoirs Aq parioddns ‘siapjoyasiels [|e AQ | [BIUSWIUOIIAUD U] S913IUNWIWIOD JO 3|04 Y} (0661)
sa|diduLId JY11UIDS UO PAsSasSe pue PaJaAIldp 99 01 IYOBNo | Uo ssaudIeMe dS|el‘||e 01 SDIIAIS Yijeayjo | Ad1jod YijeaH
11 4oNs se‘[e10123sI1jnW pue 3SISAIP SI Y}|eay [erudwuoiiaug | A11j1qissadde pue AljigejieAe ayl sainsuj |euoneN

‘sasn
152104 Jo Buisuadl| pue Hunuwiad pue ‘(SOAI9SAY 159104
Alunwiwo) ‘sanlasay 1sa104 abejjiA yroq buipnjpui) (N49D)
Juswabeuew 15310} paseq-Alunwwod ‘suejd uswabeuew
Jo uoneyuswajdwi pue juswdoPAdp dYl SaGUISSQ

"S35210J |3SROD J9Y30 pue sAoIbuew
Buipnpul  ‘sysaloy  jJo  JudWSbeuew
pue UO[IBAI9SUOD 3y} JOj SIPIAOI

Ad1j0d A1359104

Burioliuow pue yoieasas uo siseydws uedyiubis yum
WD 40} swisiueydaw bunusws|dwi pue saibalelis ssuyag

‘sa1bajeuls pue |eob
‘UOISSIW ‘UOISIA |[RIDAO JO SIUSWIJRIS pue
‘AB33e11S |\D| |eUOIIRU B U0 SjeuolIel ‘D]
Jo sawnqune pue sajdpud saqussqg

(€0027)
AbBarens
1uswabeuepy
1JUSWUOIIAUT
|eiseod
paielbanu|
|euoneN

sa1bajeys pue sapijod

$S930.d ﬂ_nvcwm< Yd.1easay 9]} 0) dUeAd|9Y

juawabeuely pue UoiIRAIISUOD)
?%Inosay 03} pajejar  SaARIA[qO

@



's924nosal d|ibely
9533 JO Judwabeuew 3A11I949 104 pasu Juerodwi ue S|
S9AJ9S3I pue syJed sunew syl 01 palejas buuoliuow pue
yoJeasay ‘sease paldajoid sulew jo judwabeuew pue

"S9AJ9s3I pue syled
duuew jo buuoyuow pue uswsbeuew

(¥661) 1PV
SOAISSOY pue

JUBWIYSI|RISD By} J0) PaYsI|geiss sso304d DAIIRINSUOD | ‘JUBWIYSIIRISD  dYl 10}  SIPIAOI] | Syied dulely

uone|siba

Ad1104

JUSWUOIIAUD JO Juswabeuew ABojouyd9l ABojouyday

19119Q JOJ S|001 S} PuB DUSIDS JO ISN JY]} SJ0WOId | Ul sadueape  HBupowoud 1@ swiy pue 3ouaIdS
eIpaw ybnoJayl sssusieme [eIuUsWIUOIIAUS Buirnoidwi pue

VI3 Yybnoiys uoid330id [RIUSWUOIIAUS 10} S91D33eNIS 5195 (£661)

‘uswom Bulldaye sanss| [eID0S ssaIppe pue seale bujuiw KBajesis uonedipess Asaod spiemol ejuezue]

ul suopipuod A1ejes pue yijesy saosdwi 03} ‘Bujuiw jo | 31NqIIUOD pue ‘UswWdo[SASp [e1D0S pue Jo Ad1j0d

$109)J9 |RIUSWUOIIAUD SSISAPE d1_UIWI|S 0} UOIIDR S31e[}IU| | DlWOUO0dd d|qeuleisns bulnsua e swiy [eJ3UIN BYL

's92IN0S
1e S91SeM PUB UOISSIWS JO UOIIdNP3I Se [|[9M Se s|elialewl
snoJabuep 1o dIx0} Jo uolreuIwWID ‘ABIDUS pue s|eia1ew mel
JO asn 1uapYs bunebedoid pue (y]3) JUsWSSISSY 10edw|
[eluswWuoIAUg 1IN0 Bulkued uo pied Bulag s uonRUINY

“Juswabeuew [BIUSWIUOIIAUD PUNOS
bunowoid Aq ssaiboisd |edibojouydal
9AIIddWOD  3|qeuleisns  ddueyus 0}
103295 |euysnpul ay3 sapinb Adijod ayp

(9661) £2110d
wawdo|aAsg
[euasnpu|
9|geureisns

salfajeys pue sapijod

$s3204d epuaby Ydieasay ay) 0} adueAd|aYy

juawabeue|y pue UOIIRAIISUO)
9dnosay 03 pajejas  saAndalqo

@




ABojouydal Jespnu
pue ABJSud dIWwo)e JO ISN Jjes 0} sAe|dY

(€007) 12V
ABisuz d1woly

\Au___n_mc_Mum:m |elJusWUOIIAUL 2JNSUS 0]

9de|d uj aJe saunpadoid
JusWabeuRW [BIUSWUOIIAUD JBY) 3INSUD

passalppe 9q 1snw bujuiw 104 pasn bulaq aJe saibojouydal | 01 salHAIDe Buluiw |je Jo Juswabeuew (8661) S
Jadoud jo asn ‘uonnjjod 031 paiejas Asoyl se yons sanss| | ayir 01 bujuienad uone|siba] jedidulid | ‘ON 1Y buluipy
(6661)

¥ "'ON 1Y

pueT ‘(+007)

¢ 'ON LY

95N JO s21100631ed JUBIBYIP Japun pue| Juswabeuew sy pue | JUSWpPUSWY)

JO Juawabeuew pue asn d[CeUIRISNS JO SINSS| SISSAIPPY | PUB| 01 UOIIR|S Ul ME| DISB] 10} SIPIAOIY pue]
‘s1onpoud sy pue suone|nbay

‘1e)gey Ysy pue ysy | euney pue elo|} dnienbe pue ‘syonpoid pue ‘(€002)

JO UOIeAJISSUOD pue ‘uswdolPAsp ainyndenbe ‘Bulysy | ysy ‘ysy jJo |oJuod pue uolenbal 7T 'ON VY
JO JUSWDIOJUS pue Juswabeuew se saNssl A3y sasiey | ‘UOIIBAISSUOD ‘UOI1D9104d IO} SIPIAOIY SaaYsl

sa1bajeys pue sapijod

$S930.d ﬂ_nvcwm< Yd.1easay 9]} 0) dUeAd|9Y

juawabeuely pue UoiIRAIISUOD)
?%Inosay 03} pajejar  SaARIA[qO

@



uone|siba
pue saldijod
|eluswuoIIAUg

ydJeasal

Aoud

B JOU YDJedsal
[EIUSWUOIIAUT
ssauuado jo e
yoJeasal
Jojainpnasenyul
91enbapeu|

spuny

yoieasas ajenbapeu)
suone[nbai pue sme|
Jo uonejuswajdwi

S|020301d
pue SUOIIUSAUO)
[eIUSWIUOIIAUT JO

uoneyusw|dw| e
suone|nbai
pue sme] ‘sapd1jod
punos A||EIUSWUOIIAUD

(YyesH ‘saasnpuy
‘S92IN0S3Y |ednieN
‘Buulpy ‘@4n3ndu

yam 2sueldwod [EIUSWUOIIAUD uo dn moj|o} jo uoneiedaid «| -Bby ‘qUuswuoiIAUT)
9dueyuy .| Buipunyio}sanuany dlenbapeu| «| abueydxa uoleWIOU| . SOUISIUIN
suonesjdwy |ennuajod/syybuans sjuresIsuo) sisa1a)u| 1apjoyayeis

sisA|euy Jap|oya)els Ydieasay |ejuswuoiiaug 1z xipuaddy

@




‘sIseq panJas
1S4y ‘w0 151y
UO pPaINJaXd

aJe s1oafold
3w} dUo
1e s1oafoud Auew
9AIINJIXD /1IN0
K11ed 01 3)NdYIp
KI9A s1 11 sjulenns
-U02 $32JN0S3I

Juswsabeuew
[EIUSWUOIIAUS UO
suone|nbai pue
saiijod ‘saibojouydan
JO uoneujwassIp
SAIIDYT .
saibojouydal punos
Aj|eIUusWwuUoIIAUD
J0 Juswdo|ansp

aoe|d
Ul MOU 3Je 1ey}
SUOIIN}ISUI MaU
woJj uonnadwo) .
uojew.ojul
ydJeasal
[eIUSWIUOIIAUD
91eUIWISSIP 01
Aybeded> moq .

$92IN0Sal [einleu
JO UoI3eZ||13N 3|gRUIRISNS
uo saiijod jo AdedoApy
Sl UNWWOD

0} UOIRWIOJUI YDIeasal
JO uoneujwassiq

(OQ3LeL
‘ODW3L1S33D13r
'1d3IHY ‘IHVYD0Y

uewny pue pue yoJeasal ul Sa1lAIDR uonewJoul yd>1easal -IAN3) suonesiueb
[elpueUY 03 3NQT uoleIOQgeR|[0D) JOo BupURUI{ «| [BIUSWUOIIAUD JO SIDS() o -10 £131005 |IAD
slapjoyayels
J9Y10 yum suon
-deIul AeM OM] o
suonesjueBio |ey "UYd4easai ul
-uswiuianob-uou []oM AJJ1ey pasn aq ued (Aoueynsuod)
puejelusw | ydiym a1enpeibispun 311gnd 3yl 01 SADIAIDG »
-UJSAOD) JBY10 pue ‘gqyd ‘siaise e saibojouyral
pue JNIN Yum sswwesboid bujuiesy punos A||eIUSWUOIIAUS
UoI1euIpIOD) P3INIDNIIS-|[DM o JO uoneuIWaSSIg (NMYD
uononpal sjuelsisse $92In0sal VNS ‘WSan ‘vl
Auanod pue uon YoJeasal paleAllo| o sa1M|1Dey [ednieu jo 1uswabeuew “YWIN ‘IHIMVL 1Y
-eJ2USD BWIODU| «|  $924N0OS3J JUBPUNQY o /auswdinba dlgeuleisns uo -14VL ‘1HOAVL ‘14V)
jusw (s1opjoy ayd 212 | paisanbai Ajjepads Bujuiesy pue yoieasay suon

-abeuew 221n0s
-91 3|qeUIRISNS .

s10ss9j01d) Joamoduew
pauten A|ybiH

dnpeq |eonijod
buipunyaienbapeu| .

UOI1eAISUOD)
AusJanipolg

-ny3su| buluies)
pue ydieasay

suonedjjdwj

|ennuajod/syibuains

sjuieI}suod)

s)sa4aju|

1apjoyaxels

@



salbojouydal
Alpuay
A|[euswuoiiaud
JO uoleUIWSSSIP
DAY

2Insus o]

SI2Y10 03 91eUIWISSIP
pue sbuipuy ydieasal
3S1|13N 01 SSAUBUI||IM o

S13sN 924N0s3i 0}
pa1eulwassIp Jou
sbuipuy yoseasay
sanbiuydsy
UOI1BAJIISUOD UO
obpajmou 9|1

sbuipuy
YDJeasal JO UONesI[iIN

$92IN0Sal |enieu
JO 9sn 3|geuIRISNS o

(s1abeyIn /so13
-lUNWWOD) sJ3sn
92Jnosay Alewd

yoJeasal
[EIUBWIUOIIAUD
ul sisulied se
101095 21eAnd
oY1 dojaaap ol

buipjing Aydeded
pue y2Jeasal punj ued) e

Awoud

e 10U YdJeasal
Ul JUSWIISIAU|
Apeded
ydJeasal paywi

YDJea53J [EIUSWUOAIAUD
P3uOISSILIWOD

1no buifue) .
9ouewJoyiad ssauisnq
anoidwi 01 sbuipuy

yoJeasal jo uonediddy
suolie|nbai jeuoneu
pue [euoleuJa3ul

yum asuedwo) .

suonesiuebiQ
101235 31eALld

suonesjjdwj

|ennuajod/syibuains

sjuieljsuo)

Ss)saJ49ju]

1apjoyayeis

®




SuolIN}Isul
lapjoyayels
Juswabeuew
[EIUSWIUOIIAUD
uj siayew
uoISIDap 0}
oeqpasy pue
SIS9YIUAs erep
yoJeasal 10y
sanoeded

soueyul .
spiepuels
[EIUSWIUOIIAUD
Jo uawdojanap

(939 vH1
A2 BIREIRAbD)

01 buipes| $324N0S3J PAaUWIT » spiepuels VHIVINNS ‘SaN
YDJeasal JuIof . Bulieys [eIUSWUOIIAUS JO ‘Y4NM3I ‘VHSO
sbuipuy uonewJoyul pue JUSWIDDIOUD JUIOf « 42D 'HD3LS0D
yoJeasal yoJeasal S311IAILDR DIeasal juswdojansp “3dNIN DWIN)
[EIUSWUOIIAUD | @) e1ISpun 0} dlepuely [eIUSWUOIIAUS 3|geuleisns 1o} suolny
Jo yoJeasal ayowoid JO Uo_UIPIO0D ABojouyday pue | -i3suj buieuipiood
uoneulwassiq . 01 SS2UBUI[JIM » aienbapeu| . 9DUB3IDS JO UOIOWOI] pue A1oie|nbay
suoneddwy |ennuajod/syibuains sjules3suod) s)salaju| 1apjoyayeis

D



siauped
uswdojanap
9Y3 Wouy
yoddns
yoJeasal
JUSWUOIIAUD
Buissadde 1oy
KBajenis e posN .
eluezue]

ul ydJeasay
JUSWUOJIAUT
1o} epuaby ayy
Inoge paw.ojul
[]9M 39 03 pasN

S|9A3] JUBIDYIP
1e buip|ing Aydeded
1oddns 01 ssaubul|jIp
yoJeasal
[EIUSWUOIIAUD
1oddns 01 ssaubul|jIp

sapijod

pue sauljapinb
umo Aq UaALIQ
sapijod
[euoneulalu|

JO @duanju|
ydJeasal
|EIUSWIUOIIAUD Ul
papJlodde seale
Aoud ayy ul
S9OUDIDYIP DJe
913y} SawIawWos

juswdojanap ydieasal

[EIUSWUOIIAUS JO§

sanuaAe se sawweiboid
uawdolanap buisn

uonesi|in

92IN0Sal 3|qeuleisns
9j0wold pue 91ed0APY

(o1

siaulled |eale|ig
"YSIWOIM dINN
‘NDNI‘AVYON
4MM 'VaIS ‘VaIN
-vd ‘Ovd ‘suonesiu
-eb1Q NN) si2unied
swdojansg

suonesjjdwj

|ennuajod/syibuains

sjules3suod

Ss)saJ49ju]

1apjoyayeis

D




FEFMIREET
et

O T .

ISBN: 9987 435 04 1




