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for the Enabling Activity for Malawi entitled: Climate Change Enabling Activity
(Additional financing for Capacity Building in Priority Areas.

The Implementing Agency and the GEF Focal Point of Malawi have satisfied
themselves that the proposal for additional funding complies with the Operational
Criteria for the expedited financing for the Climate Change Enabling Activities.
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WASHINGTON, DC 20433
USA

ATTN: Cynthia Page

Fax No. 1-212-906-6998

Dear Sir,

RE: INTERIM FINANCING ON FIRST NATIONAL
COMMUNICATION: EXPEDITED FINANCING PHASE 11

Malawi started implementing a GEF Climate Change Enabling
Activities Project on 1% September 1999, Project number
MLW/96/G31. '

The project was to enable Malawi to prepare its first National
Communication to the Conference of the Parties (Cop) of the United
Nations Framework Convention on Climate Change (UNFCCC). The
components of the project consist of: (a) an inventory of greenhouse
gases, (b) an assessment of potential impacts of climate change; (c)
an analysis of potential measures to abate the increase in
greenhouse gas emissions and adapt to dimate change; (d)
preparation of national action plan and (e) preparation of the first
National Communication.

Malawi has completed the activities and the First Nationali
Communication is in the final stage ready for submission to the Cop
of the UNFCCC.
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Malawi’s proposal for expedited financing and also the
Executive Summary of the First National Communication of Malawi to
the UNFCCC were already forwarded to you.

I submit this request in my capacity as the GEF Focal Point in
Malawi.

Yours sincerely

4

<R@‘(a waza

DIRECTOR OF ENVIRONMENTAL AFFAIRS
& GEF FOCAL POINT FOR MALAWI

cc:
The Resident Representative
U.N.D.P
P.O. BOX 30135
LILONGWE 3.




1. CURRENT PROJECT STATUS:

Project activities began on 1st September 1999. Since that time, a range of activities has been undertaken following the basic program laid out in the Project Document. Work focused on activities in the areas of climate change science and impacts, greenhouse gas (GHG) inventory, vulnerability and adaptation assessment studies, and GHG mitigation analysis. Other activities such as local/international network development, public education and awareness, have also been developed.   All of the main activities of the project were successfully completed by November 2001, except for the National Action Plan (NAP). Malawi's Initial (First) National Communication is with the publishers.  The submission of the final document is expected to be in early February 2002. A draft report of the Initial National Communication’s Executive Summary is provided in Annex I.  

A brief overview of the major achievements of the project to date is provided below.

Capacity Building on Quantitative Studies Leading to the Preparation of the National Communications

· GHG Inventory Preparation: The GHG inventory was completed by December 2000, and the final report drafted.

· Vulnerability and Adaptation Assessment: Malawi’s ecosystems, natural resources, public health and agricultural productivity are particularly vulnerable to climate change. Studies have been undertaken to understand the vulnerability to climate change impacts regarding, agricultural productivity, water resources, forestry, fisheries and wildlife sectors.

· GHG Mitigation Analysis: Malawi is a Least Developed Country and, as such, is not obligated to undertake mitigation analysis under the UNFCCC. However, national teams have conducted assessments of options and measures for reducing national GHG emissions in the Energy, Land use Change and Forestry and Agricultural sectors. Activities were conducted to develop capacity in the sector of mitigation assessment aimed at integrating capacity building and formulation of a National Implementation Strategy.

Workshops and Seminars for National Awareness Building and Technical Capacity Strengthening on Climate Change Issues

· Initial Climate Change Workshop – February 2000. This 3-day workshop was attended by about fifty participants, including policymakers from all relevant sectors, and provided the first national exposure to the issue of climate change.

· GHG Inventory Team Networking – The GHG national team met on several occassions to deliberate on the IPCC Revised Guidelines and networking throughout the development of the inventory studies. 
· Vulnerability & Adaptation Assessment Training Program – The national V&A team  met frequently to run the models relevant in V&A assessments in all sectors throughout the study period.
· GHG Mitigation Analysis Workshop –  19 to 21 May 2001: The three-day workshop was a capacity building and training program directed by regional experts from Tanzania for about twenty participants from a number of relevant sectors, and followed by  an intensive GHG modeling course in the energy and non-energy sectors. The COMAP,GACMO and LEAP models were presented and practised  with the assistance of  the experts. There is still a need for additional training to nationals to gain skills and experience in modelling. 

· V&A and Mitigation Workshop 7 to 9th November 2001 – Back-to-back V&A and Mitigation workshops focused on vulnerability and adaptation, and mitigation analysis, and were held for about fifty participants. The results of the V&A assessments and mitigation analysis were presented to the participants by members of the national teams who received comments and suggestions from the stakeholders.

Technical and Policy Meetings

· National Project Steering Committee (PSC) Meetings – September 1999 through December 2001.  To date, a total of eleven meetings have been held by the Project Steering Committee of the Climate Change Project.

· Stakeholders Consultation Meetings – January 2000 and onward. The GHG Inventory, the V&A Assessment and Mitigation and the National Communication national Teams mounted consultative meetings with the aim of identifying and encouraging ways by which climate change considerations can be incorporated into national development strategies and objectives, and into the activities and practices of stakeholders themselves.

Capacity Building for Participation in Regional Climate Change Networks

·  Regional Workshops. Through the project activities Malawi participated at a number of regional training workshops where exchanges on climate experiences were gained.  
· Advancing Local Networks. Several steps have been taken to promote the development of technical and policy networks within Malawi. These have taken the form of providing the climate change team with full Internet access, while the finalization and registration of a Homepage is still underway (contact: cchange@malawi.net).

By undertaking the GEF/UNDP Climate Change Enabling Activity Part II, Malawi is aware that it must wait both for the future decisions of the Conference of the Parties regarding the preparation of the Second National Communication and for the guidelines to operationalize those decisions.
The Implementing Agency and the GEF focal point of Malawi have satisfied themselves that the proposal for additional funding complies with the Operational Criteria for the expedited financing of climate change enabling activities. 

2. Activities to be Involved in Phase II Project:

The National Communication Support Programme (NCSP) is currently developing regional/global proposals 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 NCSP to ensure that areas of synergy will be identified where possible, and to avoid duplication for cost effectiveness.  The country will be informed of the proposed NCSP activities as soon as they are underway.

In accordance with the Operational Guidelines for Expedited Financing of Climate Change Enabling Activities, the Government of Malawi (GoM) hereby requests additional interim funds in the amount of US$100,000 to conduct new enabling activities in follow-up to those activities conducted under the UNDP/GEF Enabling Activity Project (MLW/96/G31).

These funds are requested to undertake additional activities including the Climate Change National Plan (NAP) to fulfill Malawi's obligations under the UNFCCC. These interim funds are essential to maintaining and enhancing the capacity of the GoM 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 Malawi’s First National Communication, and as such follow established guidelines and norms for country projects;

· Long-term goals of Malawi’s Enabling Activities are to allow Malawi to extend current knowledge, facilitate the emergence of national networks, and ultimately promote the integration of climate change concerns into national development planning dialogue.

An overview of the proposed Phase II capacity building activities is provided in the paragraphs below. 

A. Technology transfer:

(i) Identification/submission of technology needs

This subcomponent will concentrate in identifying technologies that will reduce GHG emissions and/or enhance sinks in sectors of Energy, LandUse Change and Forestry(LUCUF) and Agriculture.  The currently assembled GHG mitigation teams will extend their evaluation of relevant technologies for mitigating GHG emissions in Malawi.  The detailed activities will include:

· Literature review of relevant technologies in the Energy, LUCUF and Agriculture;

· Development of methodologies/systems for data collection;

· Data collection from various technology stakeholders ( suppliers/users, urban/rural, industrial/ household);

· Preparation of draft Inventory of Technology Needs for Malawi;

· Presentation of draft document to stakeholders to get national consensus; and,

· Revision and publication of the Inventory.

The key stakeholders will be the Department of Energy, Department of Forestry, Ministry of Agriculture, Ministry of Labour, Malawi Industrial Research and Development Centre (MIRTDC), Universities of Malawi and Mzuzu, NGOs, Renewable Energy Industry Association of Malawi (REIAMA), private organisations and community based organisations (CBOs). 

The major output will be the Inventory of  Malawi’s Technology Needs in the Energy, Land-Use Change and Forestry and Agriculture.  This document will benefit various institutions in the government, private and NGO sectors.

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

Additional technical training is planned for assessment of relevant GHG emission reducing technologies, including modalities to acquire and absorb them into the Malawi’s economy, and project proposal preparation and financing. This will involve 1) synthesis of mitigation findings into a set of coherent proposals for technology transfer and assimilation, 2) building of local capacity to identify, design, and evaluate host projects, and 3) training workshops with international counterparts, and local experts. 
Training programmes will cover modules in:

· Technology Assessment;

· Technology Acquisition and Transfer; and

· Technology Design, Evaluation and Management.

Detailed activities will cover:

· Identification and selection of potential trainees;

· Identification and selection of international partners to conduct training; 

· Conducting the training programme; and

· Evaluation of the training programmes.

Other strategies to enhance technology transfer will include: 

· Community Based Training and Technology Exhibitions: These will be conducted to sensitise communities of new and promosing technologies through technology demonstartion and training.  Use of brochures to disseminate information using existing CBOs will be enhanced.
· Southern African Development Community (SADC) Networks: This will enable Malawi gain regional experiences in technology needs and the needed capacities. Malawi has previously benefited from the other SADC members especially from South Africa, Zimbabwe, and Tanzania etc.  Harmonization of technologies in the region is of vital importance for the sustainability in technology maintenance and updates.

· Local Database Development: The website will be a useful tool to communicate and exchange information on available technology transfers within the SADC region related to climate change. In addition the website update will enhance technology transfers with Malawi and within the SADC member states.

The major outputs will include: trained national team on technology assessment needs; an effective website for information on technology transfers and new technologies relevant to climate change; a technology report developed from the training activities that will be guidance on technology selection and costing. The lead institutions will be Department of Energy, and Malawi Industrial Research and Technology Development Centre (MIRTDC). The beneficiaries will be the  private organisations, rural people and various government institutions.

B. Capacity building for participation in systematic observation networks:

Malawi has a number of institutions such as the Meteorological Department that have networks to provide systematic observations but are in need of rehabilitation. Furthermore the communication networks are in poor state and constitute a constraint to data exchange nationally, regionally and globally, and need rehabilitation. The main activities under Phase II will include: conducting assessments to identify the need to automate some meteorological stations as well as hydrological stations to improve quality of systematic observations; identify constraints to data exchange nationally and internationally; enhance the database of climatologically, hydrological, agricultural etc. to improve climate change scenario development in the country; and rehabilitation/ operationalisation of one pilot balloon station to provide upper winds.

The planned activities include: formation of a national team to assess the automation of some networks and improvement data exchange nationally and regionally; prepare work plan and TORs; arrange procurement of consumables for pilot balloon station (station related equipment will not be purchased with GEF funds); conduct a one-day training workshop in systematic observations for relevant sectors with external assistance if possible including communications.

The outputs expected include: trained technical staff from relevant sectors on systematic observations and communications; a national team capable to assess automation of networks to support systematic observations; one operational pilot balloon station; and a national study report.

Malawi is participating in the UNDP-GEF activities to be undertaken in the project called “Capacity Building for Observing Systems for Climate Change” which will be executed by the World Meteorological Organization (WMO). All efforts will be made to avoid any duplication between the Phase II activities and those proposed under the WMO executed project.

The stakeholders will be: Meteorological Department, Water Department, Agriculture, Land Use Change and Forestry, Fisheries, the Universities, Energy Department and Environmental Affairs Department. The lead institutions will be Meteorological Department, Water and Environmental Affairs. The beneficiaries are all weather/climate sensitive socio-economic sectors of the country including the rural communities and the global communities at large.

The activity matrix for Phase II enabling activities is presented in Table C2. A breakdown in the budget for the proposed activities is summarized in Table D2.

3. PROJECT MANAGEMENT/INSTITUTIONAL ARRANGEMENT:

Phase II activities are designed to start in March 2002 so as to ensure strong continuity between Phase I and II stages. Phase II project activities will be executed and implemented using the same management/institutional framework as was used for Phase I activities. The committees and networks that have been established as part of the original enabling activities will function intact over the duration of Phase II activities, thereby helping to ensure continuity in the project and avoid any duplication of efforts. In brief, this framework consists of:

· Project Coordinator/Project Manager. The current Project Coordinator, Mr. R.P. Kabwaza, and the Project Manager, Mr. H.E. Dandaula, will continue in these roles for Phase II activities. The technical staff will also continue in their respective capacities.
· A National Project Steering Committee. The National Project Steering Committee (PSC), consisting of individuals with expertise from among relevant sectors, will continue to meet regularly and play a technical consultative role to the project.
· An Inter-Ministerial Committee. This type of policy-making body that incorporates high-level representation of relevant governmental and non-governmental organizations is in the form of the National Climate Change Committee (NCCC). It will continue to focus on policy issues as opposed to the day-to-day implementation of capacity-building objectives, although it will advise project execution as necessary.
4. MONITORING AND EVALUATION:

The project will rely on common UNDP monitoring and evaluation practices including a midterm evaluation and a tri-partite review to be held within the first nine months of the start of the full implementation of the project.  At operational level, the project implementation unit will continue to put quality control measures that will ensure high standards are attained from all activities subcontracted to consultants.   

At the end of the project, an expert will undertake an external review with experience in these types of projects. The purpose of the review will be to evaluate the outputs achieved in each of the activity areas listed above, including the reports generated on the activities contained in this proposal. 

Prior to the release of GEF additional financing by the UNDP for Phase II activities, standard UNDP monitoring and evaluation practices will be followed for Phase I. In particular, the UNDP will receive a copy of the latest (i.e., within the past six months) Annual Programme/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 report consolidating the findings of the Phase II project will be provided to UNDP-GEF at the end of the project.

TABLE C 2

ACTIVITY MATRIX FOR PHASE II OF CLIMATE CHANGE 
ENABLING ACTIVITIES

Priority activities for additional (interim) funding

	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

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


	X

X
	X

X
	X

X
	X

X

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


	X
	X
	X
	X

	2.C. Preparation of programs to address climate change
	
	
	
	


Table D 2

PROJECT BUDGET ACCORDING TO GEF ACTIVITY NORMS IN US DOLLARS

Cost estimates for (interim) priority activities

	Activity
	Planning and execution
	Capacity maintenance/ enhancement
	Technical & Administrative Support
	Cost estimates

	
	
	Data gathering and research
	Institutional strengthening
	Training and education and Public Awareness
	
	

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

2. A. (ii) Capacity building to assess technology needs, modalities to acquire and absorb them, design, evaluate and host projects
	     $7000

     $8000

$ 3,000

$ 2,500
	  $10000

   $7000

$ 5,000

$ 2,500
	        $5000

        $7000


	$5000 

        $10000
	$ 1,500

            $2000
	      $28,500

      $34,000

$ 16,500

       $8,500

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


	
	
	$ 3,000


	$ 4,000
	$ 1,500
	

	2. C.  Preparation of programs to address climate change


	
	
	$1,500
	       $5,000
	$2,000
	

	3.  Project management


	
	
	$ 5,000
	$10,000

	4. Monitoring & Evaluation
	
	
	$ 2,500
	$2,500

	Total
	$ 45,000
	$ 16,500
	$ 31,500
	$ 7,000
	$ 100,000


Annex I

Draft Executive Summary from Malawi’s 
First National Communication to the UNFCCC

Please see attached file “Malawi FNC ExecSumm.pdf”.

EXECUTIVE SUMMARY

5. Introduction

This is the First National Communication of Malawi prepared in fulfilment of her commitments under the United Nations Framework Convention on Climate Change (UNFCCC). Malawi signed the UNFCCC in Rio de Janeiro, Brazil in June 1992 during the United Nations Conference on Environment and Development (UNCED).  The UNFCCC was subsequently ratified on 21st April 1994 making Malawi a Party to the Convention. The ultimate objective of the Convention is to achieve “ … …  stabilizations of greenhouse gas concentrations, in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system.”

As a party to the Convention Malawi is obliged under the Article 4.1 (a)  “Develop, periodically update, publish and make available to the Conference of the Parties in accordance with Article 12, national inventories of anthropogenic emissions by sources and removals by sinks of all greenhouse gases not controlled by the Montreal Protocol using comparable methodologies agreed upon by the Conference of the Parties.”  Malawi, like all other parties to the UNFCCC, recognise the potential risks and threats posed by climate change, in relation to already existing environmental and climatic problems.  The UNFCCC recognises that “The extent to which developing country Parties will effectively implement their commitments under the Convention ……will take fully into account that economic and social development and poverty eradication are first and overriding priorities of the developing country Parties”.

The preparation of the First National Communication is the first step in the actual implementation of the UNFCCC.  As a Least Developed Country (LDC), Malawi lacks the financial and technical resources to implement the UNFCCC.  The United States Country Studies Program (USCSP) provided the first financial support in 1994 for a project entitled “Malawi Climate Change Study” which covered GHG Inventory based on year 1990 and V&A Assessments.

Global Environmental Facility (GEF) through the United Nations Development Programme (UNDP) further assisted Malawi to implement a project MLW/96/G31 entitled “ Enable Malawi to prepare its First National Communication in Response to its Commitment to the UNFCCC.”  The development objective of the project was to build capacity and facilitate the process of taking climate related issues into account in Malawi, thus increasing the capacity of the country to deal with climate change and its adverse effects.      

The project planned to undertake the following studies:

1. Inventory of greenhouse gases following the guidelines adopted by CoP;

2. An assessment of potential impacts of climate change in Malawi;

3. An analysis of potential measures to abate the increase in greenhouse gas emissions in Malawi to adapt to climate change;

4. Preparation of a national action plan to address climate change and its adverse impacts; and

5. Preparation of the first National Communication of Malawi for submission to the CoP.

The activities of the project were coordinated by the Environmental Affairs Department, in conjunction with the Meteorological Department and other key institutions.   National teams were formed to undertake various studies in the Inventory of Greenhouse Gas Emissions, Vulnerability and Adaptation (V&A) Assessment, and Mitigation/Abatement Analysis and in the compilation of the First National Communication.

The First National Communication comprises eight chapters:

1. National circumstances of Malawi

2. An inventory of emissions of greenhouse gases by sources and removals by sinks.

3. The Vulnerability and Adaptation (V&A) Assessment to adverse impacts of climate change.

4. Mitigation analysis/Abatement-measures contributing to addressing climate change.

5. Research and Systematic Observation.

6. Education, Training and Public Awareness

7. Sustainable Development 

8. Proposed Projects

UNFCCC Implementation

Inspite of low national capacities, Malawi has undertaken measures to implement the UNFCCC.  The National Environment Action Plan (NEAP) was developed and finalised in 1994, which outlines measures and priorities to promote sustainable use of the environment. Furthermore the following strategic aspects are now in place:

1. A legal framework (Environment Management Act, 1996) for environmental management;

2. An Environmental Policy (1996);

3. Environmental Impact Assessment (EIAs) guidelines and procedures are in operation for most of the development activities/projects; and

4. Institutions in the country have been encouraged and where possible strengthened to undertake environmental education and conservation although climate change issues need to be integrated.

National Circumstances

A. Location and Population
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Economy

The economy is predominantly agricultural which contributes 35-40% of the country’s Gross Domestic Product (GDP) and involve more than 80% of the total labour force.  Furthermore, agriculture accounts for 90% of the total export earnings and 60-70% of the inputs to the manufacturing sector in addition to the domination of the commercial and distribution industries.  The economy is thus heavily overburdened and vulnerable not only from its dependence on rain-fed agriculture but also from the fact that Malawi is landlocked with high transportation costs.  Hence the country has per capita income of only US$ 200 (1994).

Climate 

The annual rainfall ranges from 600-2000mm and its spatial and temporal distribution is greatly influenced by the heterogeneous topography and lake Malawi. Residual tropical cyclones that occasionally reach Malawi from the Indian Ocean cause heavy rainfall especially in the southern parts of the country and cause damaging floods.

The temperature regime is tropical continental and is greatly modified also in its spatial and temporal distribution by the highlands and lake Malawi. The country’s latitudinal position exposes it to the influence of extra-tropical systems that move eastwards around the Southern African coast. Hence in winter (May-August) cool/cold moist air influx from the southern latitudes reach the country and periodically cause ground and air frost.  

Natural Disasters
Natural disasters occur more especially in the rainy season (Oct-April) such as drought, floods, landslides, pests and disease outbreaks.  Tornado type wind systems occur frequently and cause structural damages to buildings. The country experiences earth tremors/earth quakes, the severest tremor attained 6.7 on Ritcher Scale in March 1989 during which loss of life occurred and structural damages to buildings and other infrastructures were extensive.  The natural disasters adversely affect socio-economic developmental efforts because agriculture, which is basically subsistence, is adversely affected and the country has low capacity to either adapt or mitigate the impacts of these extreme climatic events.

Natural Resources

Malawi is endowed with a number of natural resources that support its development aspirations such as water, forests, fisheries, wildlife, air and human resources.  These resources are presently undergoing stresses due to increased human and animal populations, globalisation, and environmental degradation and climate variation.

Energy

The energy resources include biomass, which accounts for 93% of the energy requirements. The indigenous forests are the major source of biomass energy.  Other renewable energy sources are solar, biogas, wind, and micro/mini hydro which are relatively under utilised.  Hydropower is generated mainly on Shire River contributing about 3% while fossil fuels contribute 4% of the energy mix.

Transport

The principal transport modes in Malawi are road, rail, air and water.  These mode are all affected by weather and climate variations.  The road transport mode is the most commonly used for domestic and regional freight as well as passenger services.  However, there is only 2600 km of bituminised roads (17%) out of 15300 km of road infrastructure available in the country.  Transportation costs for imports and exports of goods is very high because Malawi is landlocked. 

Health

The Health services in Malawi experience a number of constraints such as high patient to doctor ratio, inadequate infrastructures, prevalence of serious communicable diseases and lack of resources to purchase the necessary medicines.  Malaria and HIV/AIDS are affecting the most productive age group thereby negatively impacting on the productivity of the nation.  Projects and programmes are being implemented to address and minimise adverse effects of the constraints.  

Gender

Women comprise 51% of the population and are actively involved in the productive sector of the economy.  However their contributions have not fully been recognised.  Gender mainstreaming is being promoted to empower women and other vulnerable groups in economic, social and cultural sectors.  

Poverty

Poverty is still widespread and growing with 65% of the population living in poverty.  

The government is developing, through a consultative and participatory process, the Poverty Reduction Strategy Paper (PRSP), which will be the roadmap for all government development activities and guiding framework for Government’s developing partners.  Government is also improving is ability to assess and monitor poverty.

Greenhouse Gas (GHG) Inventory

Two national GHG inventories have been undertaken based on the years 1990 and 1994 to meet Malawi’s obligations under Article 4.1(a) of the United Nations Framework Convention on Climate Change (UNFCCC).  The US Country Studies Program supported the first GHG inventory, which was based on the year 1990.  The study covered the Energy, Industrial Processes, Agriculture, Land Use Change and Forestry and Waste Management Sectors.  The Global Environment Facility (GEF) covering the same sectors as in the previous study supported the current GHG inventory based on 1994.

GHG Inventory Results

Based on both 1994 and 1990 GHG inventories Malawi is a net emitter of CO2.  The greatest contribution of emissions arises from the Land Use Change and Forestry (LUCAF) sector, followed by the Energy sector.  The tables below show the summary of sectoral emissions for 1990 and 1994.

	Summary Report of National Greenhouse Gas Inventories(1994)

	GREENHOUSE GAS SOURCE 
	CO2 
	CO2 
	CH4
	N2O
	NOX
	CO

	AND SINK CATEGORIES
	Emissions
	Removals
	 
	 
	 
	 

	Total National Emissions and Removals
	19247.28
	-1016.00
	187.90
	7.77
	26.31
	951.80

	1. Energy - Sectoral Approach (Not done)
	 
	 
	 
	 
	 
	 

	                - Reference Approach (Below)
	660.88
	0.00
	135.09
	0.71
	24.03
	879.58

	2. Industrial Processes
	58.38
	0.00
	0.00
	0.00
	0.00
	0.00

	3. Agriculture
	0.00
	0.00
	48.50
	7.05
	2.24
	72.20

	4. Land Use Change and Forestry
	18528.02
	-1016.00
	0.02
	0.01
	0.04
	0.02

	5. Waste
	0.00
	0.00
	4.29
	0.00
	0.00
	0.00


	Summary Report of National Greenhouse Gas Inventories(1990) 

	GREENHOUSE GAS SOURCE AND
	CO2
	CO2
	CH4
	N2O
	NOX
	CO

	SINK CATEGORIES
	Emissions
	Removals
	
	
	
	

	Total National Emissions and Removals
	21869.54
	-1320.81
	336.26
	1.09
	28.92
	934.23

	1. Energy - Sectoral Approach (Not done)
	 
	 
	 
	 
	 
	 

	                - Reference Approach (Below)
	619.13
	0.00
	276.23
	0.72
	27.12
	895.95

	2. Industrial Processes
	50.12
	0.00
	4.02
	0.00
	0.00
	0.00

	3. Agriculture
	0.00
	0.00
	50.83
	0.36
	1.58
	30.78

	4. Land Use Change and Forestry
	21200.30
	-1320.81
	0.86
	0.01
	0.21
	7.50

	5. Waste
	0.00
	0.00
	4.33
	0.00
	0.00
	0.00


The figure below shows the percentage total gas emissions expressed as CO2 equivalent.  CO2 accounts for 60% of the total emissions in both years.  
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GHG Inventory Constraints

The IPCC 1996 Revised Guidelines provided useful guidance materials for the preparation of the sectoral GHG inventories.  However, the lack of relevant data affected the final output.  Malawi needs to undertake some measures to improve future GHG inventories such as:

1. Improve the quality and quantity of activity data from the various sources in the country;

2. Improve the collection of annual production and consumption data such as firewood, charcoal and agricultural residues;

3. Produce national energy balance sheets relevant to GHG-inventory;

4. Develop management information system vehicles suitable for GHG inventory bottom-up approach; and

5. Develop local emission factors for national and regional use.

Vulnerability and Adaptation (V&A) Assessment

The Vulnerability and Adaptation (V&A) assessment addressed current vulnerabilities.  Global circulation models (GCMs) were used to project temperature and rainfall for the years 2020, 2075 and 2100.   The socio-economic sectors addressed were Water, Agriculture, Forestry, Fisheries and Wildlife.  The main constraints in V&A assessments were lack of quality activity data, and methodological limitations in the use and the operation of the GCMs and specific sector models. In the future studies, Human Health, Energy, and Transport sectors should be undertaken as well as training to strengthen local human capacity.

Climate Change Scenarios

The development of climate change scenarios for Malawi faced constraints of low capacity and lack of operational skills to deal with the relevant Global Circulation Models (GCMs). The projected temperatures show an increase of 1-30C.  Rainfall showed mixed patterns; some areas will become wetter while others will get drier.  

Water Resources

Malawi’s water resources comprise of surface and underground waters. The surface waters consist of a network of river systems such as Shire, Ruo, Bua, Rukuru, and Songwe and lakes such as Malawi, Chilwa, Chiuta and Malombe.  The lakes and river systems cover up to 20% of the total surface area. Lake Malawi, the third largest in Africa, stocks large quantities of surface water resource but was not included in the assessment as well as the other lakes because of lack of activity data and methodologies.

The underground water resources are from two major aquifers, namely extensive but relatively low yielding Precambrian weathered basement complex aquifer and a high yielding quaternary alluvial deposits along the Lake Malawi shore plains and also the Lower Shire Valley.  In the study only three representative basins were selected namely Rukuru, Bua and Linthipe.

The General Climate Models were utilised to develop scenarios of future climate change in the years 2020, 2075 and 2100. River-discharges were simulated by a Water Balance Model using the generated outputs from climate scenarios of temperature and precipitation for the years 2020, 2075 and 2100.  The main findings and limitations of the study are as follows:

1. Temperature in the basins are projected to increase by 1-30C while rainfall is not clear cut;

2. Runoff in each basin is projected to decline more especially in the Linthipe Basin;

3. Each river basin shows that amount of water available is higher than the volume demanded for irrigation and domestic consumption.

4. Water demand for industrial sector was not assessed.

5. Projections of human population in the basins need to be improved in future 

Fisheries

The surface water bodies of lakes Malawi, Malombe, Chiuta and Chilwa and major river systems were included in this assessment to study the vulnerability of fish to climate change. In addition, the effect of climate change on the aquaculture system has been assessed.  Lake Malawi has an estimated 700-1000 fish species ranking it as the richest community of freshwater species in the world. Lake Malawi is also a world centre of heritage for fresh water fish biodiversity and has the greatest number of endemic species.

Fish production has decreased with time in Malawi as a result of water level variations in natural water bodies, lake water temperatures, surface wind and rainfall.  Aquaculture is the most vulnerable to drought and even floods.  The vulnerability of fish to projected climate change has been studied and the following results are apparent:

1. Fish resources will be vulnerable to future extreme climatic events especially drought through low water levels and threat of drying up of dams and shallow lakes;

2. Projected increase in surface water temperatures may not adversely affect fish production by 2020, 2075 and 2100;

3. Rainfall over lake Malawi is projected to decrease by 2100 thereby threatening fish production;

4. Wind speed is projected to increase over lake Malawi but may not adversely affect fish production; and

5. Waterweeds such as water hyacinth together with sediment and nutrient loading are projected to increase thereby adversely affecting fish production.

Forestry

The assessment to evaluate how climate change will affect forest ecosystems was undertaken in a representative Dzalanyama Forest Reserve which combines most of the common forest species in Malawi.  The study looked at sensitivity of forests and possible adaptation policy options.

The GCMs, Holdridge and Gap Models were used in the assessment, which showed the following:

1. There will be species change in favour of tree species better adapted to drier environments by 2020 and 2075 under moderate climate change scenario;

2. Dzalanyama Forest Reserve may witness decline in wood productivity of as much as 37% per hectare between 2020 and 2100; and

3. Under extreme climate change scenario, wood production will drastically decline in Dzalanyama forest reserve.

Wildlife (Ungulates)

The assessment focussed on two physiographically different national parks, Nyika and Lengwe situated in cool and wet northern highlands and the dry and hot in the shire river valley in the south, respectively. The assessment has shown that:

1. Temperatures are projected to increase in both parks by 1-30C by 2100, thus reducing the Habitat Suitability to low levels;

2. Rainfall projection is mixed, but a declining trend is apparent by 2100;

3. The Habitat Suitability Indices (HSI) show to decline in both parks by 2100;

4. The cooler and wetter Nyika park could benefit from projected warmer temperatures by 2100 while Lengwe may experience severe conditions; and

5. The ungulates Nyala and Zebra will be the most vulnerable to projected climate change in both parks.

Agriculture 

Agriculture, the mainstay of Malawi’s economy and survival, is presently heavily dependent on weather/climate especially rainfall. The vulnerability of agriculture especially maize yields and quality of livestock to projected climate change was assessed at three representative sites namely: Chitedze, Chitala and Bvumbwe.  Maize is the main staple food of Malawi grown by smallholder farmers who depend on the already erratic rainfall regime.

The GCMs and CERES-Maize models were utilized to generate future climate change scenarios and the determination of growth and yield of maize at the three locations.  The results show that:

1. At Chitedze in the fertile mid-altitude Lilongwe plain, projected yields are lower than under normal conditions;

2. At Bvumbwe in the southern Shire Highlands, projected maize yields are higher than under normal conditions to increased expected temperatures by 2100; and

3. At Chitala in the hotter and drier lakeshore environment, the projected maize yields are lower than under normal conditions due to projected increased temperatures and declining rainfall.

Thus maize yields may be very vulnerable to the projected climate change especially decrease in rainfall.  Malawi has been experiencing declining maize yields (See figure).
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Adaptation options were identified.  Prioritisation and costing were not undertaken due to time constraints and capacity.  Other crops and livestock were not considered in this study but will be included in the next assessment.

Mitigation / Abatement Analysis

Malawi is a Least Developed Country (LDC) and as such, reducing emissions of Greenhouse Gases is not an obligation under the UNFCCC. However, there are opportunities and challenges vital in socio-economic development of a country through the reduction emission of GHGs.  Hence Malawi undertook mitigation analysis in Energy, Agriculture and Forestry.  The opportunities could be the exploring and acquisition of new climate friendly technologies that could enhance the national development. Malawi has in place a National Sustainable and Renewable Energy Programme (NSREP) to increase access to and efficient use of renewable energy for the rural, peri-urban and urban populations.  In the study the Comprehensive Mitigation Analysis Process (COMAP) model and the GACMO model were utilised.

Energy

Malawi’s energy resources include biomass, coal, hydropower, solar and wind.  The energy system is dominated by biomass, which is the dominant energy source for the domestic and industrial requirement.  Petrol and diesel are mostly used in the transport sector while coal is mainly in industries. These energy sources emit greenhouse gases when combusted.

Assessment of Mitigation Options

Mitigation options were categorised into technology-based and market-based mitigation options.  The technology-based mitigation options included :

 Technology-based Mitigation Options 

	Technology
	Baseline Case
	Alternative Option

	1.   Woodfuel   stoves
	· 3-stone

· Metal (charcoal stove)
	· Improved mudstove

· Ceramic stove

	2.   Biogas
	· Paraffin for lighting

· Firewood for cooking
	· Use biowastes to produce biogas for lighting and cooking

	3.   Lighting
	· Paraffin

· Incandescent lamps
	· Electricity 

       (rural electrification)

· Compact fluorescent lamps

	4.  Renewable energy 

     (solar)
	· Firewood for cooking     and water heating

· Paraffin for lighting

· Conventional electricity for lighting and    powering of electronic   equipment
	· Solar cookers

· Solar water heaters

· Solar PV


Detailed analyses were conducted on biomass-based mitigation options as they offer the greatest potential for GHG emission reduction. These are:

1. Improved firewood mud stove for cooking and heating water;

2. Improved ceramic stove for cooking and heating water; and 

3. Biogas technology for cooking, heating water and lighting.

The market-based mitigation options considered include energy pricing, fiscal incentives, regulation, and demand side management (DSM).
Impact of Technology-based Mitigation Options

Use of the biomass-based mitigation options would result in substantial annual wood savings, which are showing an increasing trend with time. Aggregate annual savings are projected to increase from around 41,000 tonnes in 2000 to about 800,000 tonnes in 2030.  The impact of these options is shown graphically in figure below. 
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The figure below shows the potential annual emission reductions in CO2 equivalent arising from the biomass based mitigation measures. The annual emission reductions in global warming show an upward trend. It is estimated that by 2030, the annual reductions in CO2 equivalent will be about 279,308 Gg.
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Apart from the biomass-based mitigation options analysed above,  there is potential for further GHG reduction through:

1. Use of briquettes instead of firewood;

2. Rural electrification through grid extension, mini/micro hydropower and solar PVs which would reduce use of biomass energy;

3. Increased use of public transport and catalytic converters which would reduce GHG emissions from liquid fuels; and

4. Wind water pumping instead of diesel and petrol engines.

Detailed analyses of these options could not be conducted because of limited data.

Impact of Market-Based Mitigation Options
The market-based mitigation options are likely to create an enabling environment for the proliferation of technologies that would significantly reduce GHG emissions. Removal of duty and surtax on the renewable energy technologies (RETs) and certification of RETs installers and inspection of installation would result in the wider use and acceptance of RETs, which are cleaner technologies. The delivery mode should ensure that the RET supplier offers backup support and services to the users.  Public media should also be used to promote the awareness of the RETs.

Research and Systematic Observation

Malawi has research infrastructure that needs to be strengthened especially in capacity and capability on climate change issues.  The need to effectively handle and operate socio-economic scenario models, and Vulnerability and Adaptation Models and also Mitigation Analysis Models underscore the importance of the research in the country.  The development of climate change scenarios is very vital indeed for meaningful V&A assessment and Mitigation/ Abatement analysis.

Systematic observations in the country more especially those needed for climate change studies are inadequate and scanty from spatial and temporal considerations.  Infrastructures to make systematic observations in many sectors such as meteorology and hydrology need rehabilitation. Data collection on the important Lake Malawi and other water bodies need to be developed or improved to take into account climate change issues.  There is need to install a GCOS – Surface station on Mulanje Mountain at 3000 metres to complement other GCOS- Surface Africa network whose systematic observation will also meet national needs.

Education, Training and Public Awareness
Significant efforts have been made in education, training and public awareness on environmental issues.  The formal educational institutions are now incorporating environmental education as witnessed by the introduction of undergraduate and graduate environmental degree courses.  However, climate change is not adequately covered.   In the formal sector discussions, debates and seminars on climate change have been undertaken and covered by the mass media. 

There is need to raise public awareness on climate change issues to the rural people with appropriate educational information kits.  Climate change should be included in the educational curricula for primary, secondary and tertiary levels.  There is need to strengthen the capacity and capability of various local institutions to include climate change planning and development initiatives in the country.  Community Based Natural Resource Management should also incorporate climate change issues

Sustainable Development and Climate Change

Sustainable development does not only imply increased income levels but also necessitates the provision of social services, empowerment of communities, inter-generation equity and sustenance of natural resources.  In Malawi, poverty has lead to high dependency on natural resources resulting in their over-exploitation such biomass energy leading to high deforestation and GHG emissions.

In its development agenda, Malawi has produced Vision 2020 and Poverty Reduction Strategy Paper which provide framework for national development goals, policies and strategies to alleviate poverty. 

List of Priority Action Areas.

(a) Strengthen  Institutional Framework in areas such as:

· Mechanisms for environmental management and legal frameworks to include climate change.

· Policy framework development especially adaptation on climate change with relevant stakeholders.

(b) Strengthen activity data collection and monitoring systems more especially to support systematic observations for Global Climate observing System (GCOS).

(c)  Strengthen the capacity in Climate Scenario generation vital for V&A assessments and Socio-economic Scenarios and other model use for the improvement of mitigation/abatement analysis.

(d) Develop relevant research into flood control and adaptation technologies appropriate to flood prone areas such as the lower Shire river valley.

(e) Increase public awareness and education in climate change issues. 

(f) Prepare the National Action Plan (NAP) for Climate Change. 

Source: National Statistical Office (2000)





Malawi lies between 09o10’ and 17o15’ latitude south and 320 and 340longitude East and covers 11.8 million hectares, of which 9.4 million hectares is land, while the rest is composed of water bodies dominated by lake Malawi. Of the total land area 31% is suitable for rain-fed agriculture, 32% is marginal and 37% is basically unsuitable for agriculture.  The population of Malawi was estimated at 9.9 million in 1998 with a growth rate of about 2%.  About 85% of the population is based in rural areas.  Women comprise 51% of the population. The overall life expectancy in the country is low and was estimated at 40 years in 1998.
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		TABLE 2.1: SUMMARY REPORT FOR NATIONAL GREENHOUSE GAS INVENTORIES(1994)

		GREENHOUSE GAS SOURCE		CO2		CO2		CH4		NO2		NOx		CO

		AND SINK CATEGORIES		Emissions		Removals

																						CO2		62.37		62.09

		Total National Emissions and Removals		19247.28		-1016.00		187.90		7.77		26.31		951.80								CH4		15.75		24.89

																						NO2		8.51		1.05

		1. Energy - Sectoral Approach (Not done)																				NOx		3.6		3.5

		- Reference Approach (Below)		660.88		0.00		135.09		0.71		24.03		879.58								CO		9.77		8.47

		A. Fossil fuels

		Liquid Fossil Fuels		529.43

		Solid Fossil Fuels		131.01

		B.  Fugitive Emissions

		Solid fuels		0.44

		C.   Biomass						135.09		0.71		24.03		879.58

		2. Industrial Processes		58.38		0.00		0.00		0.00		0.00		0.00

		Cement Production		56.62

		Lime Production		1.76

		Industrial digesters		0.00

		3. Agriculture		0.00		0.00		48.50		7.05		2.24		72.20

		Enteric Fermentation						30.10

		Manure Management						1.34		0.17

		Rice Cultivation						14.89

		Agricultural Soils								6.81

		Prescribed Burning of Savannas						0.42		0.01		0.19		11.06

		Field Burning of Agricultural Residues						1.75		0.06		2.05		61.14

		4. Land Use Change and Forestry		18528.02		-1016.00		0.02		0.01		0.04		0.02

		Changes in Foretsry and		14003.02

		Other Woody Biomass Stocks

		Forests and Grassland Conversion		2183.00				0.02		0.01		0.04		0.02

		Abandonment od Managed Lands				-1016.00

		CO2 Emissions and Removals from Soils		2342.00

		5. Waste		0.00		0.00		4.29		0.00		0.00		0.00

		Solid Waste Disposal on Land						3.88

		Waste Water Handling						0.41

		GREENHOUSE GAS SOURCE		CO2		CO2		CH4		NO2		NOx		CO

		AND SINK CATEGORIES		Emissions		Removals

		Total National Emissions and Removals		19247.28		-1016.00		187.90		7.77		26.31		951.80

		1. Energy - Sectoral Approach (Not done)

		- Reference Approach (Below)		660.88		0.00		135.09		0.71		24.03		879.58

		A. Fossil fuels

		Liquid Fossil Fuels		529.43

		Solid Fossil Fuels		131.01

		B.  Fugitive Emissions

		Solid fuels		0.44

		C.   Biomass						135.09		0.71		24.03		879.58

		2. Industrial Processes		58.38		0.00		0.00		0.00		0.00		0.00

		Cement Production		56.62

		Lime Production		1.76

		Industrial digesters		0.00

		3. Agriculture		0.00		0.00		48.50		7.05		2.24		72.20

		Enteric Fermentation						30.10

		Manure Management						1.34		0.17

		Rice Cultivation						14.89

		Agricultural Soils								6.81

		Prescribed Burning of Savannas						0.42		0.01		0.19		11.06

		Field Burning of Agricultural Residues						1.75		0.06		2.05		61.14

		4. Land Use Change and Forestry		18528.02		-1016.00		0.02		0.01		0.04		0.02

		Changes in Foretsry and		14003.02

		Other Woody Biomass Stocks

		Forests and Grassland Conversion		2183.00				0.02		0.01		0.04		0.02

		Abandonment od Managed Lands				-1016.00

		CO2 Emissions and Removals from Soils		2342.00

		5. Waste		0.00		0.00		4.29		0.00		0.00		0.00

		Solid Waste Disposal on Land						3.88

		Waste Water Handling						0.41

		Rice Cultivation						13.64								0.00

		Agricultural Soils								0.31						0.00

		Prescribed Burning of Savannas						0.18		0.00		0.08		4.84		0.00

		Field Burning of Agricultural Residues						1.24		0.04		1.50		25.94		0.00

		4. Land Use Change and Forestry		21200.30		-1320.81		0.86		0.01		0.21		7.50		0.00

		Changes in Foretsry and Other Woody Biomass Stocks		13883.65												0.00

		Forests and Grassland Conversion		7316.65				0.86		0.01		0.21		7.50		0.00

		Abandonment od Managed Lands				-1320.81										0.00

		CO2 Emissions and Removals from Soils														0.00

		5. Waste		0.00		0.00		4.33		0.00		0.00		0.00		0.00

		Solid Waste Disposal on Land						4.04								0.00

		Waste Water Handling						0.28								0.00

		CHART 2.1

				Table 2.3:SECTORIAL GHG EMISSIONS FOR 1994 AND 1990

				Sector		Emission (CO2 Equiv.)

						1994		1990

				Energy		11391.28		7798.34														Energy		7798.34

				Industrial		148.48		58.38														Industrial		58.38

				Agriculture		1514.79		3750.45														Agriculture		3750.45

				Forestry		19933.39		17517.37														Forestry		17517.37

				Waste		105.97		105.11														Waste		105.11

				TOTAL		29229.64		33093.89
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