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OVERVIEW

Namibia is an arid country on the Atlantic coast of southern Africa. Its neighbouring countries are South Africa to the south, Botswana to the east, Angola and Zambia to the north. Namibia’s climate is strongly influenced by the cold Benguela Current that flows north along the west coast. The altitude range in Namibia is from sea level to 2 606 m. Much of the interior basin has a mean altitude of 1000 m. Total land area is 824 268 km2.  Annual rainfall is low and highly variable between years, ranging from an average of 25 mm in the southwest to 700 mm in the northeast. Water is scarce and droughts are frequent. Lack of water is the key limitation to Namibia’s development.  

Projected impacts for Namibia, (based on the global IS92a climate change scenario), predict that mean annual temperature, and minimum and maximum monthly temperatures will increase by 2 to 6(C by 2100. Predictions of rainfall are highly uncertain, ranging from a small increase of 30 mm per year to severe decreases of 200 mm below the current annual average. Evaporation is also anticipated to rise by 5% per degree of warming and the availability of water is likely to decrease. Sea level rises of 30 to 100 cm by 2100 are being predicted

The water sector is the most vulnerable to climate change and even without the threat of climate change Namibia faces an absolute water scarcity by 2020.  Agricultural production is also vulnerable. Periodic droughts are responsible for livestock losses, reduced grain production and decreased livestock productivity (milk production declines, health status deteriorates and growth rates decline). Yield of maize, the principal crop, is likely to decrease under climate change scenarios of increased temperatures and less rainfall. The agricultural sector is crucial to national food security therefore any negative effects of climate change will affect national development.

The marine fisheries are threatened by possible changes to the ocean current on Namibia’s west coast. Changes in rainfall and temperature would impact on biodiversity and ecosystems in Namibia. Endemic species are particularly vulnerable and impacts on the natural resource base may be substantial. 

Drought and the shortage of clean water for drinking and washing increases the susceptibility to respiratory and gastro-intestinal infections. Diarrhoea, under-nutrition, malaria and acute respiratory infections are responsible for most deaths of children under five years of age. Malaria is an important cause of adult mortality. Projected changes in climate could extend the area at risk from malaria southwards into the centre of the country, a trend that is already apparent. 

Under climate change scenarios of increased evaporation and reduced rainfall, electricity generation would be adversely affected. Energy needs in rural areas are largely met from wood for fuel. The high sunshine hours in Namibia make the country ideally suited to exploit solar power, but this renewable energy source is currently under-utilised.

The direct effects of climate change on the economic sectors described above would be felt throughout the economy, ultimately reducing productivity, influencing sustainable development options and affecting social stability. If, as some models predict, the climate of Namibia becomes hotter, drier and more variable over most of the country, marginalized rural populations and the urban poor will be most severely affected.

CURRENT EA STATUS


Namibia has received initial GEF enabling activity assistance through UNDP.  US$130,000 was received for completion of the Initial National Communication (INC) and associated activities. The INC, including GHG Inventory, was completed in July 2002 and presented to the 8th COP in October 2002.  Public awareness and education as well as institutional development activities are on-going. The INC Executive Summary is included as an Annex to this proposal.

The Namibia Climate Change Committee was established in 2001 and subsequently expanded to have broad representation from government, private sector, non-governmental organizations and academic institutions. The INC made clear and unequivocal recommendations on the need to implement certain mitigation actions in order to reduce overall global GHG emissions.

The Government of the Republic of Namibia (GRN) fully accepts and endorses the conclusions of the INC.  This project proposal for additional EA funding is the first step in the process while building on the foundation laid by the implementation of Phase 1. This project proposal will seek to access financial resources to achieve its objectives.

In accordance with the Operational guidelines for Expedited Financing of Climate Change Enabling Activities, the GRN hereby request additional interim funds in the amount of US$100,000.00 to conduct new enabling activities in the follow-up to those activities conducted under the UNDP/GEF Enabling Activity Project. These funds are requested to undertake additional activities to fulfill Namibia’s obligations under the UNFCCC. These interim funds are essential to maintaining and enhancing the capacity of Namibia to prepare future National Communications while helping to ensure continuity with ongoing enabling activities.

The justification for Phase II is based on the following factors:

· The Phase II will build upon activities completed in the context of Namibia’s Initial National Communication, and as such follow established guidelines and norms for country projects;

· The overall goal of Phase II will allow Namibia to extend current knowledge facilitate the emergence of national networks and promote the integration of climate change concerns in the developing national dialogue.
The Implementing Agency and the GEF focal point of the Republic of Namibia have satisfied themselves that the proposal for additional funding complies with the Operational Criteria for the expedited financing of climate change enabling activities.  By undertaking the Phase II enabling activity. The Republic of Namibia is aware that they must await both the future decisions of the Conference of the Parties regarding the preparation of second national communications and GEF guidelines to operationalize those decisions.

PROJECT GOALS AND OBJECTIVES

The goal of this project is to facilitate the generation, storage, retrieval and dissemination of data and information needed to prepare Namibia to adapt technology to reduce its contribution to global greenhouse gas emissions.

The objectives of the project are as follows:

1. Enhance the capacity of the Republic of Namibia to participate in technology transfer initiatives

2. Assess information on technology transfer and adaptation within the energy sector; 

3. Facilitation of coordination between national and cooperation with international institutions in the energy sector; and

4. Assist Namibia to reduce the level of uncertainty in GHG emission factors.

NB:  Objectives 1-3 are linked to Output A – Technology Transfer while Objective 4 is linked to Output C – improvement of Emission Factors.

ACTIVITIES TO BE IMPLEMENTED IN PHASE II

Output A:
Technology Transfer
Background:

Namibia as a developing country has been expanding its economy to provide a better living standard for it population through increased production of economic goods and services.  This has resulted in a natural increase in consumption of energy both on a per capita basis and in absolute terms.  The continued growth and expansion of the economy as well the ability to implement climate change adaptation measures will of necessity include an increase in consumption of energy.  The bulk of the energy requirement is met from fossil fuels (coal, petroleum etc.).

Under the UNFCCC Namibia does not have any quantitative commitment to reduce GHG emissions generated as a result of its economic development activities. Namibia, however, recognizes that climate change is a global problem and is therefore willing to participate in its solution through different mechanisms. This proposal aims to enable Namibia to prepare itself to contribute to the global solution to climate change.

There are other initiatives to address renewable energy use within Namibia that will lead to the reduction on GHG emission.  These include the Barrier Removal to Namibian Renewable Energy Program of the Ministry of Mines and Energy.  This project is GEF funded through the UNDP and seeks to assist local stakeholders in building capacities to promote, finance, install and maintain solar applications, help to develop and implement favourable regulatory frameworks, and facilitate the establishment of viable financial mechanisms that would encourage adoption of solar energy technologies. The project will also help to accelerate the implementation of demonstration solar units and demonstrate viability of investments in solar energy and encourage widespread replication. 
Purpose:

The purpose of this component is to assist Namibia to adequately prepare itself to use technology to reduce greenhouse gas emissions within the energy sector.  

Output A (i):
Assessment of possible technology transfer options within the energy sector of Namibia

Activities:

The project will provide resources to achieve the following activities:

· Collect data and information on the country’s needs in environmentally sound energy related technologies;

· Access and collaborate with local and international research institutions and markets in energy-efficient technologies;

· Establish and maintain a data bank on energy-efficient technologies; and,

· Provision of training and capacity building opportunities for national experts to identifying the cost-efficient technologies that are appropriate and suitable for local conditions.

Namibia will implement the specific activities listed above through the National Climate Change Committee (NCCC). The project will undertake an assessment and evaluation (through the working group of the NCCC) of appropriate and cost-efficient GHG reduction technologies suitable for use under local conditions. This work will build on the base and recommendations made within the INC. Activities will include collection and analysis of information on appropriate technologies, dissemination of the information to key stakeholders through participatory process and establishment of database on technology transfer for use by various sectors in Namibia.  At least two training and information dissemination workshops will be held to raise the awareness of key stakeholders within government, private sector and civil society on the issues and facts of technology transfer for climate change. Additionally the project will conduct a preliminary review/assessment of the potential for the use of natural gas in electricity generation in Namibia and an economic assessment of the potential for adoption of solar technology for water heating for domestic purposes in Windhoek. The latter will be done in full collaboration the Barrier Removal to Namibian Renewable Energy Program of the Ministry of Mines and Energy.

Output A (ii):
Capacity building to enable absorption of technology and to design, evaluate and host projects

Activities:

· Build in-country capacity to plan, design, evaluate and host projects related to technology options to reduce greenhouse gas emissions; 

· Public awareness and information dissemination; and

· Coordination and institutional strengthening.

The project will establish and support, within the framework of the NCCC, a technology transfer working group to focus on the development of a national infrastructure for technology transfer.  This will facilitate the strengthening of and coordination with key national institutions involved in the identification and transfer of technology and the identification of the barriers to technology transfer and recommend ways to overcome barriers.  The NCCC will also facilitate the conduct of public awareness and information activities on sustainable technologies for the reduction of GHGs through the production as well as the use of existing public awareness and training materials.  Specific activities in support of this will include acquisition of technical assistance and training to facilitate technology research and project development, production of popular public education and training materials and the conduct of training/information dissemination workshops.  Collaboration and/or cooperation with technology transfer institutions within and outside of Namibia will be pursued vigorously by the project.

Output C:
Assessment of Climate Change Emission Factors

Background

The Initial National Communication (INC) of Namibia to the UNFCCC classified Namibia as a net sink for carbon dioxide and other greenhouse gases (GHG).  It was estimated that Namibia contributed less than 0.05% of global CO2 emissions in 1994 while its biomass, mainly rangeland and woody vegetation, absorbed about 0.1% of total global net uptake by land ecosystems.  The INC further pointed out that there was a great degree of uncertainty of emissions from the land use change and forestry (LUCF) and this influence the degree of uncertainty of the overall GHG inventory report.  The level of uncertainty was not estimated due to lack of data and LUCF estimates were therefore not included in the GHG inventory reported.

The INC recommended that a number of areas be investigated to reduce the levels of uncertainty in the preparation of the GHG inventory for future national communications.  These include a quantitative determination of the area under vegetation and their growth rates, removal of biomass for uses such as fuel wood and furniture manufacture, assessment of the emission factors for methane from livestock, determination of the extent of savannah burning and improvement of data collection in energy use among others.
Namibia accepts the findings noted in the INC and wish to take concrete steps to improve the accuracy of data collection and reduction of the high degree of uncertainty in LUCF with respect to its GHG inventory.  It is proposed that a review of the emission factors used in the national inventory be conducted and proposals made for their incorporation into future national communications.

Purpose:

The purpose of this enabling activity is to assist Namibia to prepare future national communications through better use of emissions factors in preparing GHG inventories.

Activities:
The enabling activities will cover the following tasks:

1. Analysis of the emission factors used in the 1994 inventories

2. Definition of emission factors to be used in future inventories for the Energy and LUCF sectors.

The project will assess the relevance of emission factors to national situation and identify gaps in data as well as accuracy of data.  Emphasis will be placed on the agriculture, energy and land use change and forestry sectors where much of the uncertainty was identified during the INC process. The successful completion of this task will include recommendations on those factors to be included in subsequent inventories and mechanisms for the reduction of uncertainties as well as a better definition of sources and sinks within national development framework.

It is proposed to work on this activity in cooperation with the Council for Scientific and Industrial Research (CSIR) of South Africa as well as the Directorate of Forestry within the MET, the Ministry of Agriculture, Water and Rural Development and the Ministry of Mines and Energy of Namibia, the University of Namibia (UNAM), the Polytechnic of Namibia as well as private sector organizations within forestry, agriculture and the energy sectors.  The Bush Encroachment Project of the DEA/MET is currently doing work on determination of the extent of bush encroachment within agriculture lands and will be an integral part of this review.

CSIR has considerable experience and capacity in determination of emission factors and preparation of GHG inventories and assisted in the preparation of the INC.  Namibia intends to continue to benefit from this resource in a neighboring country.  The Ministry of Mines and Energy is responsible for the energy sector and is the chief custodian of energy data in Namibia while the UNAM and the Polytechnic will be included to help build Namibian capacity to conduct studies and prepare inventories in the future.  The other institutions are active members of the Namibia Climate Change Committee and are responsible for areas of activities affecting emission factors.

The National Communications Support Unit (NCSU) is currently developing 
regional/global initiatives in several areas of work that might have implications for the national activities described in this project. Implementation of the project will be carried out in close co-ordination with the NCSU to ensure that areas of synergy will be identified where possible, in order to avoid duplication for cost effectiveness. The following NCSU’s initiatives will be taken into account in the implementation of the activities identified in this project proposal:

UNDP/GEF Handbook on Methodologies for Technology Needs Assessments: The handbook has been designed to provide guidance on how to develop a straightforward approach to technology needs assessment (TNA) that may be adopted and adapted to assist country teams undertaking TNA. This handbook will provide the methodological basis for the activities to be carried for the identification of technology needs in Namibia. The NCSU will provide a copy ot the handbook to the country team before the project is initiated.  

Training package for improving national greenhouse gas inventories: In its preparation of programs for the improvement of emission factors, Namibia will adopt and adapt, where applicable, the training package that the NCSU is developing to assist countries in the analysis of emission factors applicability, among other objectives. 
PROJECT MANAGEMENT

Coordination within the National Climate Change Office

The INC process concluded that establishment of a National Climate Change Office to coordinate the administrative and technical activities would significantly enhance the efficiency and output of the NCCC. This office would coordinate the compilation of databases, inventories and technical information documents, as well as promote public awareness, on climate change. The office would also contribute to policy development on climate change as well as public awareness and education.

The NCCC is in the process of establishing a number of working groups including the one on technology transfer to assist in carrying out its mandate.  Financial resources from this project would be used to partially support the office in order to carry out the full implementation of this project, including the development and maintenance of the technology databases. 

The Ministry of Environment and Tourism through the Directorate of Environmental Affairs would be the executing agency for the project while day-to-day project management would continue with the NCCC, including the Program coordinator.  Close collaboration and cooperation with the various national stakeholders will continue similar to that utilized under Phase I while international expert institutions and individuals with competence in the two selected areas will be consulted and utilized for maximum benefits to the project.

MONITORING AND EVALUATION

Prior to the release of GEF additional financing by the UNDP for Phase II activities, standard UNDP monitoring and evaluation practices will be followed as per Phase I. In particular, the UNDP will receive a copy of the latest (i.e., within the past six months) Annual Program/Project Report (APR) and the Tripartite Review (TPR) Report. At the end of Phase II, a Terminal Report on Phase II will be submitted to the UNDP Headquarters. A final project report, summarizing the Phase II project’s results and findings, will be submitted to the UNDP and UNDP-GEF Headquarters by the end of the project

ANNEX 1

ACTIVITY MATRIX FOR PHASE II OF CLIMATE CHANGE ENABLING ACTIVITIES:
Priority activities for additional (interim) funding

Note: X denotes activities covered by the proposed project

	Activity
	Planning and Execution
	Capacity Maintenance/ Enhancement

	
	
	Data Gathering and Research
	Institutional Strengthening
	Training, Education and Public Awareness

	2. A (i) Identification and submission of technology needs
	X
	X
	X
	X

	2. A. (ii) Capacity building to assess technology needs, modalities to acquire and absorb them, design, evaluate and host projects
	X
	X
	X
	X

	2. B.  Capacity building for participation in systematic observation networks
	
	
	
	

	2. C Preparation of programs to address climate change 
	X
	
	X
	X


ANNEX 2

PROJECT BUDGET ACCORDING TO GEF ACTIVITY NORMS IN US DOLLARS

Cost estimates for (interim) priority activities
	Activity
	Planning and execution
	Capacity building
	Technical

Admin.

Support
	Cost Estimates

	
	
	Data 

Gathering and

Research
	Institutional

Strengthening
	Training,

Education and Public

Awareness
	
	

	2. A (i) Technology needs assessment

2. A (i)  

Capacity building for implementation of climate technology


	14,000

15,000
	20,000
	20,000
	5,000
	19,000

55,000

	2. B.

Capacity building for participation in systematic observation system (GCOS)
	0
	0
	0
	0
	0

	2. C Preparation of programs to address climate change
	15,000
	
	
	5,000
	20,000

	3. Project

Management
	5,000
	
	5,000

	4. Monitoring and evaluation
	1,000
	
	1,000

	Total
	50,000
	20,000
	20,000
	10,000
	100,000


ANNEX 3
WORK PLAN

	Outputs/Activities
	Schedule in months

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	Output A. Technology Transfer
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(i) Identification/submission of technology needs


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Activities 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.  Data collection and assessment of GHG reduction technologies
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	
	
	

	2.  Review of the potential and status for electricity generation from natural gas
	
	
	
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	

	3.  Assessment of the potential for use of solar water heaters in Windhoek
	
	
	
	
	
	
	
	
	
	x
	x
	x
	x
	x
	
	
	
	

	4.  Holding of training and information dissemination workshops


	
	
	
	
	
	
	x
	
	
	
	
	
	
	x
	
	
	
	

	(ii) Capacity building to assess technology needs, modalities to acquire and absorb them, design, evaluate and host projects
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Activities
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Acquisition of technical assistance and training in technology transfer
	
	
	x
	x
	x
	x
	x
	
	
	
	
	
	x
	x
	x
	
	
	

	2. Public awareness and information dissemination
	
	
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	

	3. Coordination and institutional strengthening
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x

	Output C. Studies leading to the preparation of national programs to address climate change improvement of emission factors.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Activities 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.  Analysis/review of emission factors used in preparation of 1994 GHG inventory
	
	
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	
	

	2.  Quantitative and qualitative assessment of the area under bush encroachment
	
	
	
	
	
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	

	3.  Workshop to disseminate information
	
	
	
	
	
	
	
	
	x
	
	
	
	
	x
	
	
	
	

	Output D. Final Report Preparation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	x
	x

	Output E. Monitoring and evaluation
	
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	
	
	
	x

	Output F. Submission of Terminal Report
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	x


ANNEX 4


Phase II Budget Breakdown (Draft)

	SBLN
	Description
	Year 1
	Year 2
	Net Amount



	10.
	PERSONNEL
	
	
	

	11
	International Consultants
	
	
	

	11.01
	Short-Term Consultants
	20,000
	5,000
	25,000

	11.99
	Component Total
	20,000
	5,000
	25,000

	
	
	
	
	

	15.
	Monitoring and Evaluation
	
	
	

	15.01
	In-Country Travel
	
	1,000
	1,000

	15.99
	Component Total
	
	1,000
	1,000

	
	
	
	
	

	17.
	National Consultants
	
	
	

	17.01
	National Project Manager
	15,000
	10,000
	25,000

	17.02
	National Experts
	  5,000
	  5,000
	10,000

	19.99
	Component Total
	20,000
	15,000
	35,000

	
	
	
	
	

	20
	Project Contracts
	
	
	

	20.01
	Capacity Building
	10,000
	10,000
	20,000

	29.99
	Component Total
	10,000
	10,000
	20,000

	
	
	
	
	

	30.
	Project Workshops
	
	
	

	31.03
	National Climate Change Workshop
	5,000
	5,000
	10,000

	39.99
	Component Total
	5,000
	5,000
	10,000

	
	
	
	
	

	40
	Equipment
	
	
	

	45.03
	Communications
	1,000
	1,000
	2,000

	49
	Component Total
	1,000
	1,000
	2,000

	
	
	
	
	

	50.
	Miscellaneous
	
	
	

	52.01
	Reporting Costs – Report/Sundries
	2,000
	1,000
	3,000

	52.02
	Publication Costs
	2,000
	2,000
	4,000

	59
	Component Total
	4,000
	3,000
	7,000

	90
	Gross Total
	
	
	

	99
	 Net Total
	60,000
	40,000
	100,000


ANNEX 5

Executive Summary of the Namibia INC 
Purpose of the report

There is scientific evidence that the climate has changed and will continue to change during the next century, both globally and locally, due to increased concentrations of greenhouse gases in the atmosphere. The increase in these gases is due mainly to human activities, such as the use of fossil fuels and change in the land surface through agriculture. 

The United Nations Framework Convention on Climate Change (UNFCCC) was adopted in New York on 9 May 1992. The objective of the Convention is to stabilize greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system. The Republic of Namibia ratified the UNFCCC on 16 May 1995 and this decision came into effect on 14 August 1995. This initial national communication by Namibia to the Conference of Parties of the UNFCCC is delivered in accordance with Articles 4 and 12 of the Convention. The communication follows the guidelines laid out in the Decision 10 of the Second Conference of Parties. It includes the emissions of greenhouse gases from the territory of Namibia for the year 1994, the specified “base year” for signatory countries not listed in Annex 1 of the Convention. Summaries of the anticipated impacts of climate change, a statement of the actions taken and planned by Namibia to avoid and respond to climate change, and some of Namibia’s initially identified needs in this regard are outlined.

National circumstances 

Namibia is an arid country on the Atlantic coast of southern Africa. Its neighbouring countries are South Africa to the south, Botswana to the east, Angola and Zambia to the north. Namibia’s climate is strongly influenced by the cold Benguela Current that flows north along the west coast. The altitude range in Namibia is from sea level to 2 606 m. Much of the interior basin has a mean altitude of 1000 m. Total land area is 824 268 km2.

Much of the land surface is exposed bedrock, with deposits of sand in the Kalahari and Namib Deserts. Mineral and other resources include uranium, copper, gold, coal, diamonds, zinc and offshore oil and natural gas deposits.

Annual rainfall is low and highly variable between years, ranging from an average of 25 mm in the southwest to 700 mm in the northeast. Most rain falls in the summer months (November to April) in the form of thunderstorms and showers, except in the southwest where winter rains account for at least half of the annual total.

Water is scarce and droughts are frequent. Lack of water is the key limitation to Namibia’s development. High solar radiation, low humidity and high temperatures lead to very high evaporation rates; thus only about 1% of rainfall ends up replenishing the groundwater aquifers that many Namibians depend on. The ground water resources require careful management if they are to be sustainable. The main perennial river courses flow along the national borders and include the Orange, Zambezi, Kwando-Linyanti-Chobe, Okavango and Kunene Rivers. Rivers, springs, pans and wetlands within the territory of Namibia are generally not permanent. In the north central area, temporary water bodies called oshanas form after rainfall.

The natural resource base comprises mineral deposits, a largely intact biodiversity (including wildlife and woodlands), a large area of arid rangeland, and a small area (2%) of arable land. Three main vegetation types predominate – desert, savanna and woodlands. There are 687 known endemic plant species (17% of the total flora), located particularly on the escarpment and the southwest winter rainfall area. Tourism contributes about a third of the foreign exchange earnings of Namibia. Scenery and wildlife are the major tourist attractions.  Protected areas comprise 13% of the land surface. About 41% of the land is State-owned communal land, on which over two-thirds of the population rely for subsistence farming. Commercial farmers own about 44% of the land. 

Agriculture is dominated by livestock production and dry-land crop production. Agriculture contributed 5.6% of the GDP in 2000, of which almost 90% was from the production of cattle and small stock. The majority of Namibians depend on subsistence agriculture, farming pearl millet, sorghum, livestock and fruit. Commercial crop production includes maize, pearl millet, sunflowers, and wheat. Grapes, vegetables and dates are grown under irrigation where water from rivers, dams or artesian water sources is available. Forest and wood resources are used under permit control.

The fisheries and fish-processing sector of Namibia is an increasingly important, though variable, contributor to the national economy. Most of the catch is bottom-living (demersal) species such as hake and horse mackerel, rock lobster and crab. Strict catch allocations are in force to protect the fish stocks since severe over-fishing of several species in the pre-Independence era caused the collapse or near-collapse of some stocks.

Mining, particularly diamond mining, is the traditional backbone of the Namibian economy, contributing 13% to GDP in 2000. Uranium, gold, copper, lead and salt are also mined. New developments include a zinc mine and refinery and the development of offshore natural gas fields.

The manufacturing sector relies mostly on agricultural and fishery products, although there are developments in metallurgy and textiles. Diamond polishing is undertaken at Okahandja.

Energy is generated locally using hydropower, and coal- and diesel-burning power stations. Local supply is insufficient so the demand is met by importing electricity from the Southern African Power Pool. Imports accounted for 42.5% of total electricity in 1999. Domestic electricity supply may be increased in the future by the use of natural gas and possibly more hydropower stations. In the rural areas, energy needs are met with diesel generators, paraffin, candles and fuelwood. A wind farm is planned for the high-energy Lüderitz coastline. Use of solar energy is not widespread.

The widely dispersed population and great distances make transportation an important sector. The infrastructure is well developed with 43 000 km of gravel roads, 5 400 km of tarred roads and 2 400 km of railway lines. There are currently about 170 000 motor vehicles registered in Namibia. 

Namibia’s earliest inhabitants lived as hunter-gatherers and left a legacy of rock paintings from 29 000 years ago. Bantu-speaking pastoralists and crop-farmers moved into Namibia more than 1 500 years ago, followed by European settlers in the 19th and 20th centuries. After the First World War Namibia was governed by the Union of South Africa, later the Republic of South Africa. Namibia gained its independence in 1990 and is now a parliamentary democracy with general elections held every five years. The judiciary is independent of the executive and legislative bodies (Cabinet and Parliament respectively).

Namibia is home to a variety of ethnic groups of which the Ovambo form the largest. Other ethnic groups include the Coloureds, Damara, Herero, Himba, Lozi, Mafwe, Basters, Tswana, Mbukusha, Nama, San, Subiya and citizens of European descent. The official language is English. 

The population of Namibia is estimated at 1 826 854 for 2001, of which 51.3% are women. The population growth rate declined from 3.1% in 1991 to 2.6% in 2001. The spread of HIV/AIDS is a major factor contributing to this decline. Life expectancy dropped from 56 years in 1995 to 43 years in 2000. Average population density is two people per square km, although it rises to 100 per square km in the Khomas region and in the north where rainfall is higher. 

Namibia is a lower middle-income country with a real per capita income of about N$8 300
in 2001. There are considerable disparities in income as reflected by the Gini-coefficient of 0.7. About 38% of households live in poverty. Government is the single largest employer in the country (about 80,000 people). Unemployment is currently at 35%.

Namibia is highly dependent on its natural resource base of minerals, fisheries, agriculture and wildlife. The variable rainfall, frequent droughts and reliance on subsistence agriculture combine to make Namibia highly vulnerable to climate change.

Inventory of greenhouse gases
Namibia contributes little to global greenhouse gas (GHG) emissions. Instead, Namibia is estimated to be a net sink for carbon dioxide in 1994, as a result of increasing woody biomass in the rangelands, due to the process of bush encroachment. There is a large degree of uncertainty on the extent and rate of bush encroachment and hence the magnitude of CO2 uptake for 1994. 

In 1994, the greenhouse gas emissions from Namibia were 5 614 Gg CO2 equivalent, excluding the sink described above. The transport sector is the greatest emitter of CO2 (about 50% of total national CO2 emissions) because of the great distances travelled in order to distribute goods and services. Enteric fermentation in cattle and sheep contributes 98% of the CH4 emissions. Emissions of NO2 are small and mostly derived from the burning of savannas.

Summary of greenhouse gas emissions (positive) and removals (negative) in 1994
	Greenhouse gas source and sink categories
	CO2
(Gg/year)
	CH4
(Gg/year)
	N2O
(Gg/year)
	CO2 equivalent (Gg/year)

	All energy
	1821
	4
	0
	1920

	Industrial processes
	5
	
	
	5

	Agriculture
	
	162
	1
	3712

	Land use change and forestry
	-5716
	
	
	-5716

	Waste
	
	3
	
	63

	Total (net national emission/removal)
	-3890
	169
	1
	-16


Notes: One Gg is equal to a billion (1x109) grams, or a thousand tons. Methane and nitrous oxide have been converted to their equivalent climate effect, expressed as CO2. Values have been rounded to the nearest Gg.

The industrial sector is small. Cement manufacturing was the only industry for which CO2 emissions were calculated in 1994.

The Namibian economy is not energy-intensive, as it relies primarily on agriculture, fisheries and mining of minerals, without much secondary processing. The bulk of the energy needs are currently imported as petroleum products, electricity and coal. Electricity related emissions of carbon dioxide in Namibia are low (1 800 Gg of CO2 in 1994) compared to other countries. Most of Namibia’s electricity is imported from South Africa. The two thermal power plants in Namibia are mainly used when there are problems with the national grid. In times of drought, electricity generation from the hydroelectric plant cannot always be provided.

Future updates of the inventory require several areas of uncertainty to be addressed. Research should be directed to improve estimates of emissions or sinks resulting from land use, validated emission factors for enteric fermentation, better estimates of emissions from the waste sector, and improved information on crop residue and savanna burning. In many cases, these data were not available for the 1994 inventory, but are now being collected.

Projected impacts and vulnerability 

Projected impacts for Namibia were based on the global IS92a climate change scenario. The IS92a scenario was used because it offers a mid-range estimate of future emissions and assumes only a modest degree of policy intervention to limit emissions of GHG. Under this global scenario, anthropogenic CO2 emissions will triple, and CH4 and NO2 emissions will double by 2100. 

The climate models reviewed in this study project that mean annual temperature, and minimum and maximum monthly temperatures will increase by 2 to 6(C by 2100 in Namibia. Predictions of rainfall are highly uncertain, ranging from a small increase of 30 mm per year to severe decreases of 200 mm below the current annual average. The greatest impact is predicted for the central inland areas. Evaporation is also anticipated to rise by 5% per degree of warming, so even if rainfall is unchanged, the availability of water is likely to decrease. Sea level rises of 30 to 100 cm are anticipated by 2100.

The water sector is the most vulnerable to climate change. Even without the threat of climate change, Namibia faces absolute water scarcity by the year 2020. The combined flow of the rivers Namibia shares with its neighbouring countries is 66 500 million m3 per year. Groundwater and ephemeral water bodies supply the rest of Namibia’s water needs. The assured annual yield of water is about 500 million m3. The per capita water supply is thus below 300 m3 per person per year, making Namibia a nation of absolute water scarcity. Even in the case of a moderate increase in evaporation of 15% and no change in rainfall, the additional stress on the water sector due to climate change would be severe. If rainfall decreased by 30% and coincided with an increase in evaporation of 30%, as projected by some models, then the impact on the water sector and human development in Namibia would be extreme.

Water supply for irrigation of crops and livestock watering amounts to about 120 million and 6 million m3 per year respectively, while mining activities require about 8 million m3 per year. Water flow in the Kunene River is essential to ensure the continued functioning of the Ruacana Hydropower plant, which supplies almost half of Namibia’s electricity needs. Water supply and seasonal flow patterns are also essential for ecosystem maintenance – particularly the wetlands which are identified as Namibia’s most threatened category of ecosystem.

Climate factors already have a great influence on agricultural productivity. Periodic droughts are responsible for stock losses and reduced grain production. Indeed aridity is regarded as an expected state of the environment, although agricultural systems are not always adapted to this reality. In times of drought, livestock production is reduced because the availability of forage is reduced, milk production declines, health status deteriorates and growth rates decline. The agricultural sector is particularly vulnerable to climate change because it is crucial to national food security. Over two-thirds of the population practise subsistence cropping with staple crops such as millet. Impacts of climate change on household food security in the subsistence farming area could be dramatic. In the extreme, climate change could lead to social disruptions and displacement amongst rural communities. Maize is the principal commercial crop but only half of the country’s needs are met locally. Maize yield is likely to decrease under climate change scenarios of increased temperatures and less rainfall.

The marine fisheries are threatened by possible changes to the ocean current on Namibia’s west coast. The fisheries rely on nutrient-rich upwellings of the cold Benguela Current. Any change in the frequency, timing or distribution of the upwelling would influence production, with significant economic impacts due to the prominence of marine resource industries in Namibia. Over the last decade, a trend of warmer sea surface temperatures has been noted over the northern Benguela region. This warming trend may be one of several environmental factors that have contributed to declining fish stocks in recent years.

Changes in rainfall and temperature would impact on biodiversity and ecosystems in Namibia. Endemic species, such as those found on the escarpment and in the winter rainfall area of the southwest, and wetland ecosystems, are particularly vulnerable. In particular, the Succulent Karoo biome is vulnerable to ecosystem boundary shifts and local species extinctions due to climate change. Marine biodiversity may also be impacted if there are shifts in the Benguela Current system. Impacts on the natural resource base, on which the tourism, agriculture, inland and marine fisheries, craft, wildlife and many subsistence sectors rely, are difficult to predict but may be substantial. 

The predicted rise of 0.3 m or more in sea level would certainly inundate significant parts of Walvis Bay, the main port of Namibia. The coastal towns of Swakopmund and Henties Bay are also vulnerable, to a lesser degree.  Diarrhoea, under-nutrition, malaria and acute respiratory infections are responsible for most deaths of children under five years of age in Namibia. These causes of death are all strongly linked to climate. Drought and the shortage of clean water for drinking and washing increase susceptibility to respiratory and gastro-intestinal infections. Malaria is an important cause of adult mortality. Projected changes in climate could extend the area at risk from malaria southwards into the centre of the country, a trend that is already apparent. 

Most of Namibia’s electricity is imported. The balance is generated locally by the Ruacana hydroelectric plant on the Kunene River or the two thermal power stations at Windhoek and Walvis Bay. During periods of drought and low river flow; electricity production at Ruacana is severely curtailed. Under climate change scenarios of increased evaporation and reduced rainfall, electricity generation would be adversely affected. Under some scenarios, rainfall is predicted to increase in the southern parts of Angola, in which case the catchments of the Kunene River could receive more rain.

Energy needs in rural areas are largely met by biomass fuel. The supply of wood for fuel is increasing because of bush encroachment in some parts of the country, but these are often remote from the areas of fuelwood scarcity. The high sunshine hours in Namibia make the country ideally suited to exploit solar power, but this renewable energy source is currently under-utilised.

The direct effects of climate change on the economic sectors described above would be felt throughout the economy, ultimately reducing productivity, influencing sustainable development options and affecting social stability. If, as some models predict, the climate of Namibia becomes hotter, drier and more variable over most of the country, marginalized rural populations and the urban poor will be most severely affected.

Policies and measures

Namibia does not yet have a national policy that specifically addresses climate change. The need for such a policy has been recognised. A wide range of policies, plans and programmes are already in place that put natural resource management in the context of Namibia’s existing harsh climatic conditions. Natural resources are recognised as crucial for the future growth of Namibia. Considerable effort has been spent on formulating policies that address sustainable environmental development within the context of social and economic development. A Climate Change Strategy and Action Plan is needed to integrate policies across sectors and to consultatively identify priority activities to address climate change issues.

The Namibian Climate Change Committee (NCCC) was established in 2001. Its main function is to advise and make recommendations to government on climate change including how to meet its obligations to the UNFCCC. The NCCC membership is made up of representatives from government, NGO’s, parastatals and the private sector. 
Namibia is a signatory to most of the important regional and international environmental agreements and conventions and ensures that activities and obligations are coordinated as synergistically as possible. Integration ensures technical links and improved economic efficiency between programmes as well as better development outcomes.
Although Namibia is a net sink of GHG, several mitigation options have nevertheless been considered. For example, the use of natural gas from the Kudu gas field as an energy source would increase GHG emissions from Namibia, but would reduce the emissions from the southern African region. 

Research and systematic observations

Namibia contributes to the global observations of the climate system. Weather data is provided on an hourly basis from six synoptic stations, supplemented by eight stations where records are taken three times a day. There is a network of about 300 active rainfall stations. About 100 stations provide full year-round records.

Other relevant environmental parameters that are regularly measured include river flow, depth of water table, vegetation change, wildlife and livestock numbers, crop production, sea temperature, fisheries statistics and health statistics. The Ministry of Environment and Tourism has a range of relevant environmental information-related programmes, including a State of the Environment Reporting (SoER) programme, a small but expanding Environmental Observatories Network looking at environmental change in an integrated manner, and national programmes on desertification, woody resources, biodiversity loss, wetland management, and regional land use planning.

Namibia has participated in regional global change research initiatives such as SAFARI-92, SAFARI 2000, BENEFIT, BCLME and others and contributes to global change monitoring through ozone observations and Long Term Ecological Research observatories.

Environmental observations and monitoring networks are well established but generally need to improve spatial or temporal coverage. Specific research needs relating to climate change are identified in the following section. In addition to support for these identified research needs, there is a need for interpretative capacity to be developed within Namibia.

Public awareness and training

Some effort has been directed towards increasing awareness of climate change issues. The Regional Awareness Programme of the Desert Research Foundation of Namibia is focused on the sensitivity of arid environments, and as the increase of aridity would be the major impact of climate change in Namibia, public education is thus in its initial stages. Information dissemination and awareness of environmental issues have received general attention in school curricula, with some attention specifically paid to climate change.

Training in environmental management has been undertaken with most recipients comprising staff at national institutions, or local communities and NGOs. The need for greater awareness of climate change in both the public sector and government is recognised by the Ministry of Environment and Tourism, NCCC and partner organisations.

Financial and technology needs

As a non-Annex 1 party, Namibia is eligible for support in order to meet the obligations of the UNFCCC.

Namibia requests financial and technology support in the following areas:

· The establishment of a National Climate Change Office to coordinate activities in this sphere. This office would coordinate the compilation of databases, inventories and technical information documents, as well as promote public awareness, on climate change. The office would also contribute to policy development on climate change. 

· The development of a Climate Change Strategy and Action plan. A consultative process is needed to ensure that climate change is further integrated into policies at a national level. Important activities must be identified and prioritised in an implementation plan with appropriate budgets. 

· Research and modelling to reduce uncertainty in a number of areas. These include future climate change trends, improved observation systems, agricultural production models, dynamics of the Benguela Current ecosystem, carbon balance of woodlands and land-use change, improved GHG estimates from the waste sector, impacts on water resources and understanding threats to biodiversity and likely impacts on terrestrial and freshwater ecosystems.

· Adaptation projects such as control of malaria and other climate-related diseases, dealing with sea level rise, testing of drought tolerant crops and heat resistant livestock breeds (focusing on locally adapted landraces), public education programmes and water use efficiency measures.

· Mitigation projects such as improved energy systems, appropriate afforestation and agroforestry projects, improved stoves and charcoal kilns, efficient lighting and solar water heating schemes and expanded rail infrastructure/s.

Conclusion

As an extremely arid country, Namibia is highly vulnerable to the effect of climate change. Namibia has a relatively small economy with few options for economic development, marginal agriculture, highly specialized biodiversity, and limited capacity to adapt to climate change impacts.





Namibia and climate change





Namibia’s contribution of greenhouse gases to the global atmosphere is minimal.





Namibia is more likely to be a sink of greenhouse gases although there is considerable uncertainty around the size estimates of sinks such as woodlands and forests.





Water is a scarce resource in Namibia so climate change, especially changes in rainfall, will have the greatest effect on its economic growth.





Namibia is vulnerable in sectors such as human health, crop and livestock production, coastal flooding and impacts on biodiversity and ecosystems.





Likely impacts, vulnerable sectors and opportunities for adaptation and mitigation to climate change have been identified. Financial and technical support to address these is required from the UNFCCC mechanisms.








� The Namibian dollar (N$) has parity with the South African Rand. N$=0.1 US$ in May 2002.
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