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Globally, suthern Africa is one of the most vulnerable regions to the impacts of climate

change. Current climate variability and vulnerability to extreme events such as floods and

droughts is high, and a range of existing stressorsjuding water availability, land

degradation, desertification and loss of biodiversity constrain food security and development.
WSRdAzOGA2Y 2F (GKS NBIA2YyQa aGNHzOGdzNI £ LI ISNI & A
malaria and HIV/AIDS, as well astitutional and governance aspects. Climate change will

compound many of these interlinked problems for regional livelihoods, which are often based

on subsistence agriculture, and for regional economies, which are ofiparaient on natural
resourcesTheNB IA 2y Qa KAIK @GdzZ ySNIoAfAlGe G2 OftAYILIGS O
projected physical climate impacts and this musltiessor context, which heightens both

exposure and sensitivity to the impacts.

In addition to its role as a rigkultiplier, climate change introduces new climate risks. Already
the observed temperature changes for southern Africa are higher than the increases reported
for other parts of the world(IPCC2007); projections indicate a 3.4°C increase in annual
temperature (up to 3.7°C in spring), when comparing the period £2899 with the period
208052099. Mean warming over land surfaces in Southern Africa is likely to exceed the
average global land surface temperature increases in all seasamther projections ardor

overall drying for southern Africa, with increased rainfall variability; a delay in onset of the
rainy season with an early cessation in many parts; and an increase in rainfall intensity in some
parts.[See Figurel and 2?] Additional climatedriven risks, in addition to the direct effects of
increased temperature and increased incidence and/or severity of extreme events like floods
and droughts, include more wind stos, hot spells and wild fire®oth the heightened and

the new risks will act athie local level to compound other stressors and development
LINSdadzaNBa FFOSR 0@ LIS2LXSs FyR G GKS ylriaAzy
dependent economies. The @hcompassing nature of the impacts highlights the fact that
climate change is noa narrow environmental problem, but a fundamental development
challenge that requires new and brod#dsed responses.

'IPCC. 2013mpacts, Vulnerability and Adaptation: AfricCC Fifth Assessment Report, draftFral Government Review,
Chapter 22.

The projections of future climate change displayed in Figures 1 and 2 were provided by the Council for Scientific aied Industr
Research (CSIR), and have been obtained through downscaling the output of a numhepleél gdobal models (CGCMs) to
high-resolution over Africa, using a regional climate model. All the CGCMs downscaled contributed to the Coupled Model
Intercomparison Project Phase 5 (CMIP5) and Assessment Report 5 (AR5) of the Intergovernmental Penateo@l@inge
(IPCC). Details on these simulations are provided in the LTAS Phase 1 Technical Report no. 1. The regional model used is the
conformalcubic atmospheric model (CCAM), developed by the CSIRO in Australia. For various applications of CCAM over
southern Africa, see Engelbrecht, F.A., W.A. Landman, C..J. Engelbrecht, S. Landman, B. Roux, M.M. Bopape, J.L. McGregor and
a® ¢ KI (i OKS N3raleichimata thodélliagioiveli Jouthern Africa using a varibida 2 f dzli A 2 y \HatePSM7f Y2 RSt I ¢
647-658.
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Note: The 90th percentile (upper panel), median (middle panel) and 10th percentile (lower panel) are shown for an ensemble el g three CGCM projections, for each of the
time-slabs. The downscalings were performed using the regional n@@AM. All the CGCM projections are contributing to CMIP5 and AR5 of the IPCC, and are for RCP4.5.

Figurel: Projected change in the annual average temperature (°C) and annual average rainfall (mm) over the SADC region, fioe-8ialti204@2060 and 2082099, relative to 19762005
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Figure2: Projected change in the annual average temperature (°C) and ahaverage rainfall (mm) over the SADC region, for the tisiab 204@2060 and 20862099, relative to 19762005
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Figures 1 and>%showed the projected change ié annualaverage temperature (°@nd annual
average rainfall (mmdver the SADC region, for the tirséats 2040;2060and 208@2099, relative
to 1970@;2005.The Figurd CGCM projections are f®RCP4.5 and Figure 2 RCP8.5

{KAFOGAY3I LISNBLISOGAGBS FTNRBY WRS@GSt2LIVSyiQ G2 WOf A
scientific and social innovation. New forms of learning, leadership, planning, policy making and
knowledge production are needed. New collaboration platfornil§ lve needed within and between
countries and their universitieglniversities have a key role to play in supporting societal innovation
and change for CCD. Not only do they develop the knowledge and competence of future leaders in
government, business dncivil society, but they also provide immediate societal responses given
their pivotal role as centres of research, teaching, knowledge sharing and social empowerment.
Given the risk multiplier effect of climate change, coupled with the multiple stressotext, it is

clear that the impacts of climate change will be-fanging, acting upon diverse sectors such as
transportation, agriculture, health, industry and tourism. This necessitates anaitgng and cross
sector response, in which neslimaterelated knowledge fields will be called upcfhe Malawian
government recogniss this relationship between climate change and development, as cited in the
Malawi Draft National Climate Change Policy (2013) being produced by the newly established
Ministry of Eavironment and Climate Changealagement

Universities need to develop a strong understanding of the knowledge, teaching, research and
outreach implications of the external climate change development context ichwhiey operate.
This calls for:

New scientific directions and practices

New teaching and learning content and approaghes

Stronger forms of community outreach and policy outreach activitiad

Enhanced collaboration between universities and othervideolge producers and users in
society

®Engelbrechet al. 20144 a dz& O f § Of A Y ICliffate Yehds &ridfscenarbs for South Africa. Hemm Adaptation Scenarios
Flagship Research Programme (LTA®)sé1, Technical Report no. 1
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In recognition of the above issues and their lorggam implications for society and universities, the
Southern African Regional Universities Associat®@iRUAhosted a Leadership Dialogue in 2011

which resultedn a vision for a collaborative programme on climate change capacity development,

with a defined set of outcomes: KA & LINEINF YYS A& KAIKE& NBf SOOIy
vulnerability to the impacts of climate change (Box 1; as outlined in threduattion to the draft

National Climate Change Policy (NCCP) for Malawi, 2013).

Arising from the 2011 Leadership Dialog@ARUAdesigneda fiveyear programme for Climate
Change Capacity Development, to deliver on its mandate of promoting, strengthening and increasing
higher education research and innovation, through expanded {imstitutional collaboration and
capacity building initiaties throughout the region. The fiwgear programme is endorsed by a
YFE22NRGE 2F +A0S [/ K2pybliicuhideitydembers (aditMygusf 2008 THeQa ¢
programme aims to build capacity folimate compatible developme(€CD)which isemerging as a
platform for significant collaboraiin across the academic sectdrhe objectives identified are as
follows:

Collaborative network development (establishment of six interesting collaborative
networks)

Policy and community outreach

Research{140 PhD students (average 10 per country) in two themed research programmes)
Teaching and learning(integration of CCD into undergraduate and Masters degree
programmes)

Knowledge managemenfregional database and knowledge management systears)
Institutional learning and suppor{on-going reflexive development of programmie)

The programme started with an extensiwgapping studyof current climaterelated priorities and
university capabilities for CCD of countries in the region, supported by funding the UK and
Dutchfunded Climate and Development Knowledge Network (CDKN). The Higher Education
Management Africa consortium (HEMA) is coordinatihg study on behalf of SARUAhis
MalawianCountry Report forms part of the mapping study

TheSARUA ctiate changenitiative is diagrammatically illustrateth Figure 3

4Butler—Adam, J. 2012The Southern African Regal Universities Association (SARUA). Seven Years of Regional Higher Education
Advancement. 2008012 Johannesburg: SARUA.
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o) .
[ ’,‘ SARUA Climate Change Capa€igvelopment Programme ]
@ PHASE 2: T iti d PHASE 3: N k
. : Transition an . Networ
1 PHASE 1: Mapping Study : .
o Network Planning Development & Collaboratio,
%) : Programmes and actions as
5 : Knowledge cegproduction :
a Regional knowledge €o roadma per knowledge cgproduction
= production framework E g £l pt t (EOls framework to establish and
o (i I grow collaborative networks
YEAR 1 | | YEAR 2 | | YEARS 3 AND ONWARD

Conduct a mapping study Refine final network design and

comprising: research themes by:

1. Acomprehensive needs analysis of 1. Disseminating mappinsfudyfindings

country-specific CCD challenges and to regional stakeholders

n gaps 2. Launching the network development
C 2. Aninstitutional assessment of regional phase
g university strengths and knowledge 3. Extendingnvitations to all universities
&} production outputs on CCD for participation in SARUA network '
< Develop aregional knowledge €o development Configure and build networks

production framework to: 4. Refiningresearch clusterand designed to achieve:

1. Supportuniversities in the SAD@gion themes with stakeholder participation

2. EnhanceAfrican leadership, ownership| 5+ Requesting Expressions of Interest
and capacity i©CD from individual researchers, research

entities and universities to join one or
more SARUA collaborative networks

Revitalisatiorof Higher Education
Development of SADC

Regional scientific base
Contextualisation of education
Climate resilience and adaptation

3. Strengtherthe capacity, coordination
and collaboration of higher education
institutions

4. Strengthemetworks and relationships
between universities, decision makers
and otherstakeholders

arwNPE

Additional actions based on individual network development plans

Figure3: The SARUA Climate Change Initiative

The intended outcome of the SARWrapping studywill be a collaborative research framework to

enhance ceproduction of knowledge on CCD. It will include strategies to strengthen networks for
dimate Compatible Development research, teaching, community and policy outreach involving
knowledge ceproduction processes between participating universities andgyoind community
stakeholdersThis framework willdrm the basis for the realigion of the longer term objectives of

the SARUA programme outlined above, as well as for a-8ABIGesearch programenand various

country6 F &SR LI NIYSNEKALI FANBSYSyiGaod LG gAff LINRGJA
country-based fundraising for research and knowledgepoaduction. As such the framework seeks

to benefit universities themselves, while also siémening regional interaction and awperation.

The Regional Knowledge -pooduction Framework for Climate Compatible Development can be
obtained fromthe SARUA website www.sarua.org.

1.3 The SARUA CGQCiapping study Mapping existing capacity and future
possible knowledge ceproduction possibilities

Climate compatible developmer(CCD)is low carbon, climate resilient development. While the
concept clearly requires integration of development, adaptation and mitigation (see definitions
below), specific framig of the concept of CCD may vary between countries, universities and
disciplines, according to differing national, institutional and disciplinary goals, needs and values. The
scope and strength of existing expertise, networks and capacity for climate titepdevelopment
research and knowledge production in SADC is largely unknown or unconsolidated. Despite the
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emerging knowledge infrastructure for CCD in the region, opportunities for collaboration involving
higher education institutions within and betweeountries are yet to be fully explored.

To address these factors, the mapping study aimed to:

Explore diverse understandings@€Don a countryby-country basis

ScopeCCknowledge and capacity needs on a coudigycountry basiy I Wy SSRa | y I f &
and

Identify and map research, teaching and outreach capabilities for CCD that exist in southern
African countrie® | Yy WAyalAlddziazylt ylrfearaqQ 2F {! w!!
Produce an upio-date picture of the extent of knowledge qwoduction am trans

disciplinary research practices across the SARUA network and identify opportunities for

future collaboration

The countryby-country mapping study reports are supplemented by a regional perspective
generated through analysis across countries, tovpde a platform for regional collaboratioand
knowledge ceproduction.This document contains the country analysis friolalawi.

The mapping process was designed to be scientificallynted, participatory and muldisciplinary.
Through the workshop peess new collaborative possibilities will emerge, and a stronger
engagement and participation in the SAREtMe-year programme on Capacity Development for
Climate Change will be established.

Climate Compatible Development

Climate compatibladevelopment (CCD) is low carbon, climate resilient development. The concept

has been developed in recognition of the urgent need for adaptation, given current climate
variability and the severity of projected climate impacts that will affect the regiod;tha need to

reduce emissions as rapidly as possible to avoid more catastrophic climate change in the future.

Thus while CCD can be framed in different ways, given nationally and locally specific development
trajectories, it does require that current anduture climate risks are mainstreamed into
development, and that both adaptation and mitigation are integral goals of dewetmt, as

indicated by Figure .3Thus CCD not only recogessthe importance of both adaptation and

mitigation in new development glways, but, as further explained in Mitchell and Maxwell (2010),
éClimateCompatibleDS @St 2 LIYSy & 32Sa 2yS aGSLI FdzZNIHKSNJ o0& | &
GAYQ &GN} GS3IASa 0 KI G NB & dzt AY 264 SYAaaAr2ya.
simultaneously. In the southern African context, poverty reductioas an integral component and

goal of regional and national development strategiesuld be a desired cbenefit. Uncertainties in

major drivers of change, including climate, seetmnomc and political risks, necessitate that CCD

be viewed as an iterative process, in which vulnerability identification and risk reduction responses

are revised on the basis of continuing learning. Clim@enpatible Development emphasises
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climate strategieghat embrace development goals and development strategies that integrate the
threats and opportunities of a changing climat€éhus Gmate Compatible Development opens up
new opportunities for interdisciplinary and transdisciplinary research, teachingeagagement
with communities, policy makers anactitioners.

Low carbon ,c.:.m

- development development

Climate
compatible
development

Co-benefits

Figure4: Conceptual framework for Climate Compatible Development (adapted from Mitchell and Maxwell, 2010)

While CCDs the central concept used in the work thafimded by CDKN, iis important that this is
understood alongsidethe concept of climateesilient development pathwayas defined by the
Intergovernmental Panel on Climate Change (IPCC) and the wider concept of sustainable
development (see definitions bmw).

Climateresilient pathways

The following definition of climateesilient pathways is taken from the glossary of the Fifth
Assessment Report prepared by the Intergovernmental Panel on Climate Change®:(IPCC)
OEvolutionary processes for managictgange within complex systems in order to reduce disruptions
and enhanceopportunities. They are rooted in iterative processes of identifying vulnerabilities to
climate change impacts; takingppropriate steps to reduce vulnerabilities in the context of
development needs and resources and to increasedhgons available for vulnerability reduction
and coping with unexpected threats; monitoring emerging climgiarameters and their
implications, along with monitoring the effectiveness of vulnerability iiun efforts; andrevising

risk reduction responses on the basis of continuing learning. This process may involve a combination
of incremental changes and, as necessary, significant transformatidhe.|IPCC highlights the need
for a focus on both adapten and mitigation, as indicated by the following sentend€limate

® Mitchell, T. and S. Maxwell. 201Defining climate compatible developme@®DKN Policy Brief, November 2010.
®IPCC. 201Fifth Assessment Report: Impacts, Vulnerability and Adaptafiorently in draft form.
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resilient pathways are development trajectories that combine @daon and mitigation to reales
the goal of sustainable development. They can be seen as iterative, continually eywhiegses
for managing change within complex systeghs.

Sustainable Development

The most widely accepted definition of sustainable development, as formulated in the Bruntland

I 2YYA&aA2Y Q& WhdzNJ / 2YY2y Cdzi dzZNBSQ NI hnedslof tHey Moy T
LINB&ASyild éA0GK2dzi O2YLINRPYAAAY3IA (GKS FoAfAGe 27F 7Fdz
definition has been highly influential in shaping international environmental and development

policy, since the Rio Earth Summit in 1992, where AgeBd#l was put forward as a global
development plan for aligning goals of economic development with social and environmental
sustainability. Early discussions on sustainable development tended to focus on the triple bottom

line concepts of environment, ecomy and society separately. More recent discussions on
ddzadlrAylrofS RSOSt2LIYSyid F2NBINRdzyR (GKS ySSR T2NJ
and environment are seen as interacting in an imeated, nested system. The concept of
sustainabledevelopmentas used widely today emphasises tieakrything in the worlds connected

through space, time and quality of lifand thus necessitates a systems approach to understanding

and solving interlinked social, environmental and economic problém2002 South Africa hosted

the World Summit on Sustainablzevelopment, and the Johannesburg Plan of Implementatien re

affirmed commitment to Agenda 21, and tiMillennium Development Goal3.hese are currently

under review and will be expanded through Suséble Development Goals. In 2012 the Rio+20
Conference was held in Rio de Janeiro, and the outcomes of this global summit on sustainable
development are captured in a docume®&y G A Gf SR W¢ KS QhdzindgMBhiftanS 2 I y i
discourse anabijectives fran the early 1992 Summit and the Rio+20rfnit is a stronger concern

for climate change and climate compatible development, especially the emergence of a low carbon
future, accompanied and partlymplemented by Green EconomiesThese international
commitmerts, together with ongoing assessment of national sustainable development concerns and

goals, have driven the development of sustainable development policy and practice. The concept of

CCD highlights the necessity of integrating current and future climiates rinto development

planning and practice, in the ongoing goal of achieving sustainable development.

"IPCC2013 Fifth Assessment Report
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This countrybased study has been informed by an interactive and dialogical researajmndésit
included document analysis of key national and regional documents focusing on climate change in
Malawi and in the SADC region. This produced an initial analysis which was used to plan for and
engage university participants and national organisaianvolved in the climate change and
development arenas in a consultation to discuss a) the validity of the analysis, and b) expanded
views and perspectives on the analysis, and to generate further insight into knowledge co
production practice and possilies for climate compatible development.

The following methods were used to compile the mapping study Country Repdvtdiamwi, within
an overall interpretive, participatory and consultative and social realist methodblogy

The country Background Information Document (Blprpvides a summary of needs, priorities and
capacity gaps already identified within key country documents (see below) for climate change,
adaptation and mitigation, and in some cases, where this was avail@ieate Compatible
Development. This was used as a source of background information for the stakeholder and
institutional consultations held in each country. While the scope of CCD is necessarily wide, the
document analysis did not focus on sectoral poding institutions, but concentrated on overarching
policy dealing with mainstreaming climate change into planning and development. The initial
document analysis was presented to stakeholders during the workshops, and was revised based on
outcomes of thecorsultations held in the countryin addition to drawing on the BID, the following
documents were analysed through rapid desk review, to develop/thiawi Country Report:

Malawi Growth and Development Strategy (2€8&L1), 2006;

al t I gAQa bl (nPeogramme of RdatidnJ(NARA}, 2006;

Malawi National Capacity Seélssessment for Global Environmental Management,
September 2007; and

Second National Communication to the United Nations Framework Convention on Climate
Change (UNFCCC), October 2011.

The drdt National Climate Change Policy for Malawi (GoM, 2013) which while in draft form
was seen to be the most vp-RI 4GS AYyF2NXIFGA2Yy 2y alfl gAQa
response policy initiative.

® A social realist methodology takes account of knowledge that has previously been established via scientific methodsdyadime in
consultative and participatory knowledge production processes.
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2.1.2 Stakeholder ad university staff onsultations(national workshop)

As part of the SARUMapping studylnitiative Climate Change Counta county consultation
workshopwasheld on thel7 Septembef013 at Chancellor College in Zomba, a constituent college

of the University of Malawi The consultations were structed as aone-day programme, witha
combined group of participants that included university, government, private sector and NGO
stakeholders. SefAppendixA for the list of participants. A summary of the content of the different
sessions is provided below in Table 1. From detailed workshop proceedings captured by a team of
three rapporteurs a workshop report was produced, which was circulated to all who ipatid in

the workshopfor verification and accuracyata produced in the workshops was also verified and
added to during plenary sessions. The workshop report forms a substantive basis of the data used
for this Country Report, combined with document aysaé and questionnaire data.

Tablel: Malawi workshop programme

08h30 ¢ 0900 | Registration

09h00 ¢ 09h15 | WELCOME AND INTRODUCTORY REMARKS

09h15¢ 09h30 | SARUA INITIATIVE OVERVIEW

09h30 ¢ 10h15 | SESSION 1: FRAMING CLIMATE COMPATIBLE DEVELOPMENWACAD) IN
1 Climate Change in Malawi

1 Climate Resilient Agricultural Development in Malawi

1 Climate Change and Universitysearch and policy contributions

Short Plenary Discussion

10h15¢ 10h30 | Teal/coffee

10h30¢ 12h15 | SESSION 2: MALAWRIORITIES, KNOWLEDGE AND CAPACITY GAPS FOR CLIMATE C
DEVELOPMEN]TPknary and breakaway discussions

12h15¢ 13h00 | Lunch

SESSION 3: FOCUSING ON BUILDING THE UNIVERSITY RESFIDN®ETHCCHANGE
13h00¢ 14h00 | RESEARCH, TEACHING, POLICY AND COMMUNITY ENGAGEMENT

14h00¢ 15h00 | SESSION &TRENGTHENING THE ENABLING ENVIRONMENT FOR KNOWREDGHCDON
IMPLICATIONS FOR POIld@¥énary discussion

15h00¢ 15h30 | WAY FORWARD AND CLOSURE

2.1.3 Questionnaires

Two different questionnaires were prepared to obtain moredepth data on climate change and
CCD knowledge garoduction practice and possibilities, and to enable people who were unable to
attend the country workshops to pecipate in themapping study (see Appendic€and [ One

was designed for university professionals and the other for national and regional stakeholders who
are involved in climate change &rCCD. For Malawi, a total of gdestionnaires were answered,

° The Malawi consultations were made possible through the kind contributiorthef University of Malawi, supported by LEAD southern
Africa.
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which included 1Gstakeholders and 2 university professionals. Questions covered the following
areas:

2.1.3.1 University staff questionnaire

A. General demographic and professional informatiqmame, gender, highest qualification, job
title, years of experience, years of experience with CC, name of university, country, faculty,
department, programme, contact details)

B. Understandings of Climate Change and Climate Compatible Developrardtviewson critical
CCD issues and responses from universities (staff and university leaders)

C. Capacity, knowledge and research gafpevels of involvement in CC and CCD reseaildeal,
national and international; levels of single, inteand transdisciplinary wolvement in CCD
research; stakeholder involvement; funding and fundraising for CCD research; policy
contributions; major research programmes / projects; active researchers; research knowledge
networks)

D. Curriculum, teaching and learninspecialist coursesntegration of CCD issues into courses;
cross faculty teaching; interor transdisciplinary teaching approaches; service learning
approaches; critical thinking and problem solving approaches; social or technical innovation
courses; assessment and exantioa of CCD issues; staff willingness and staff ability; actua
courses and teaching methods)

E. Policy, community engagement and student involvement

F. University collaboration(inside the university; between universities in country; with partners;
regional am international involvement)

G. University policy and campus management

2.1.3.2 Stakeholder questionnaire

The stakeholder questionnaire covered item€MAbove, with an additional:

H. Interests, policies, networks and Centres of Excellence or Expertise

This mapping study was constrained by a) a lack of baseline data on knowledge and research gaps
for climate compatible development and universiigised responses iMalawi, and b) by time and
resource constraints that did not allow fon-depth field visitation, individual interviewing or
observationbefore, during and after the consultation process. Moreover, the information generated

at the country workshop relates to the number of participants, their expertise and the number of
different sectors and institutions present. Further, while every effort was made to obtain
guestionnaire responses from as wide a range of stakeholders as possible, andujodiomere

made postworkshop to enhance this, the range of questionnaire responses adailoes provide

certain limitations to the data set. However, theest available information was carefully
consolidated, reviewed and verifieth the construction of this Country Report.

While much information could be obtained on climate changed CCBelated knowledge gaps,
research needs and capacity gaps, there is obviousherto be learned about thes&imilarly, as

May 2014



SARUAlimate Change Countzapping studyMalawi Country Report

YdzOK AYyF2NXIFGA2Y & LlRaairoftS gla 20GFrAyYySR 2y U
knowledge ceconstruction practice and psibilities, but there is clearly also more to learn.

CKA& [/ 2dzyGNE wSLRNI GKSNBF2NB LINBaSydaMaawa | dza S
andin particular theUniversityof Malawi (UNIMA (Chancellor College, The Polytechnic, College of
Medicine and Kamuzu College of Nursing), Lilongwe Univerfsigriculture and Natural Resources
(LUANAR)Forestry Research Institute of Malawie Ministry of Environment and Climate Change
Management,the Department of Climate and Meteorological Seryitge Ministry of Education

together with othernational stakeholders can take this analysis forward in ongoing mapping and
planning activities related to CCD research and knowledgeaduction.

There are numerous ways &xpand this study, most notably by administering the disgsaires
(included in Appendice€ and D in a manner that would includevery academic atniversities in
Malawi, and in a way that would allow for aggregate data within and across Faculties and
Departments. The scope of such a detailed analysis lay beyond the capacity of the current mapping
study. Data from questionnaires is therefore icative rather than conclusiveSimilarly, the
guestionnaire for stakeholders can be administered vétiditional national am local stakeholders
(Appendix DD involved in environment and development initiativesMialawi to understand the full
scope ofclimate change an€CD responsivenessMalawi, and to further develop the knowledge
co-production capacity for CD inMalawi. In many ways therefore the SARUA study, as reported in
the Country Report, maps out the pathway forward for more detailed and ongoing reflexive analysis
of CCD knowledge quroduction capacity irMalawi, and through the questionnaires and dysis
provided for in this document, begins provide for ongoing monitoring andevelopment capability

for CCD knowledge qguaroduction inMalawi. Ministries who could take this study forward could
includethe Ministry of Environment and Climate Charldanagement, Ministries of Agriculture and
Food SecurityDepartment of Climate and Meteorological Sergic®linistry ofEducationtogether

with other relevant partners and stakeholders.

The analysis logic informing shCountry Report is thegold. L G FANBRGE & Y LA 2dzi |
which identifies country based knowledge, research and capacity gaps for key CCD priorities as
articulated in documents, workshop and questionnaire responses. Secondly, it provides an
WAy aidAddzi A @yding insight intb éxdsting ifstitutibnal capacity for CCD knowledge co
production. Thirdly, it provides a perspective not only on existing knowledgeathuction practice

for CCD inMalawi, but also on knowledge eoroduction possibilities, based omformation

gathered during the mapping studit provides a knowledge dse for producing knowledge <o
production pathways inMalawi, which may also assidflalawi to co-operate with other SADC

countries in regional knowledge cproduction processes.
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The needs analysis starts with a brief overvW a | f | gedofinic éostdthafid a summary

of the observed and projected climatic changes for the country (section 3.2) as these are key drivers
F 2 NJ {0 Kfér ceryidestife@ by policy, in workshops and via the questionnaires (section 2.3). The
needs analysis then describe®re detailed knowledge, research and capacitgeds(section 3.4)

using the followinglifferentiation ofknowledge, research anchpaciy gaps:

Knowledge gapsge.g. insufficient knowledge of appropriate CCD technologies)

Research gap@.g. no research on cultural uptake of CCD technolagies)

Individual capacity gapéskills needed) (e.qg. for technicians / systems thinking;eiod
Institutional capacity gapgwhich have inferred knowledge and research gap implications)
(e.g. resources to implement large scale technology change programmes)

It is possible that this analysis can be extended in future, and readers ahdpping studyare
advised to use the information provided here as best available information (produced within the
constraints of themapping studyutlined above)rather than definitive.

Malawi is a lantbcked country lying between 9° and 17° south of the equator, and 33° and 35° east
of the Greenwich meridian. has a total surface area of 1080 km2, 2(Qoercentof which is covered

by water.Its population was about 13 million in 2008, according to the official censu<lifteteis
generally warm, with mean annual temperatures ranging frogZ8C in the lowlands and ¢B85°C

on the high altitude plateaus. The average annual rainfall isivelgthigh, ranging from 722 500

mm per year. The land is divided into four aguplogical zones: high altitude plateaus; medium
altitude plateau; Lakeshore plain; and Shire Valley. One of the most densely populated countries in
0§KS 2 NI RZX easirg fpopdiatiad dlensitg/TOM.BI to 139 people per km? in the period
1987 t0 2011¢A a LI I OAy3 FTRRAGA2yIFE adaNBaa 2y (GKS 02 dy
Second National Communication, agricultural expansion over the last four decadegifisasitly
contributed to deforestation, soil erosion, and environmental degradation.

Climate sensitive raif SR ANA Odzf G dzNB Aa (GKS ol 0162yS 2F a
contributor to the national gross domestic and foreign exchange earningssdt alpports the

livelihoods of the over 8(percent of Malawians who are involved in primary and secondary
agricultural activities.Primary economic sectors, in descending order of GDP contribution, are
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agriculture (55perceny), services (26oercen), and industry and commerce (19ercen). The
O2dzy i NEQ&d DNRaa bliAaz2ylf LyO2 Ypéreentvibg io potadyNI OF LIA
HIV/AIDS continues to threaten human capacity in the country. The disease resulted in a drop in life
expectancy to 46 yea in 2000, with a subsequent rise to 54 years in 20due to treatment and

awareness.

Malawi has experienced an increase in average temperature over thecdsdtiry. The UNDP
Climate Change Country Profile notes that the mean anremlperature has increased by 0®
between 1960 and 2006. During the same period, the number of hot days and nights per year has
increased by 30.5 and 41 days respectively. Higamperatures coupled with low and erratic
rainfall have been observed in the Shire Valley and the Malawi Lakeshore plain. Malawi has
observed an increase in the incidence of extreme weather events, notably, droughts, floods,
hailstorms and strong winds. @ie 254 natural disasters recorded since 1946, 186 of them (74
percenf) were climaterelated.

In general, Malawi is expected to experience higher temperatures and lower rainfall in the future.
The 2011 Second National Communigatreports that mean annual temperature in Mavi is likely

to increase by 1°C by 2020, 2°C by 2075, a@iby 2100. Temperature projections as reported in
the UNDP Climate Change Country Profile are for an inem@fasetween 1.1 and 3°C by tke 2060s

and between 1.5 and 5:C by the 2090s. The number of cold days and nights per year are projected
to decrease. Mean monthly and annual rainfall is projected to desgeia the future, ranging
from around-4.8 percentto -0.7 percent The incidence of raiafl that occurs in heavy events will
increase by 19ercentby 2090, under a scenario of high global greenhouse gas emissions.

The projected temperature and rainfall changes are likely to result in the following climatic snpact
prolonged dry spells, droughts, floods, and increased evapotranspiration, all of which will compound
existing stresses on the natural resource base, and lead to reduced performance in sectors such as
water and irrigation, agriculture, natural resourcasd energy. Thus climate change will threaten

the resourcebased livelihoods of the majority of people who heavily depend on water, soils,
fisheries, forests and woodland productsThe SNC (2011) and NAPA (2006) summarise
vulnerabilities and the need fordaptation responses in the following areas: agriculture, forestry
and other land uses, energy, water resources, wildlife, fisheries, human health and gender.

®\World Bank Data Profile on Malawi.
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There are likely to be negative impacts on crop yields and livestock productivity as a result of
increased temperatures and reduced rainfall. While a moderate increase in temperature tends to
AYONBFAS 3INRGUK NIrdSz GSYLISNI GdzZNB& +0620S opx/ &
and hence crop yields, particularly for maize. While all sectod groups engaging in agriculture

will be affected, this will be most severe for poor people living in marginalised areas, where the
complex interaction of socieconomic stressors in subsistence farming households (poor health,
inequitable access to @, gender inequality, population growth, and increasing competition for

shared resources) will be exacerbated by climatic chanflesse same issues are included in the

draft National Climate Change Policy of 2013.

Climate change will have severe impa2ty’ al f | ¢ A Q& eriesyskdNFHor hake MEIAWSE K
projected temperature profiles suggest serious implications for the survival of flora and fauna in the
lake ecosystem, with potential negative impacts on the Charidlo population which is a key
fisheries resource.

altflhogAQa KSIFIfOGK AYRAOFG2NR Ay (GSNXa 2F AyFlLyid |
HIV/AIDS and malnutrition are generally poor and are likely to worsen under climate change unless
urgent and drastic measures are undertaken to reverseerrirends.¢ KS O2 dzy i NE Qa Ay TN
is threatened by climatic changes, as evidenced by damage to buildings, roads anedwyedro

stations in recent years, resulting from climatdated events.

Malawi has identified key needs and priorities, related to the above mentioned observed and
projected climate changes, impacts and vulnerabilities.

Jecific adaptation priorities and associated needbat are highlighted in theSecond National
Communication (2011) and NAPA (200#)d in the draft Natioal Climate Change Policy (GoM
2013) prioritise the need for adaptation responses ihet following aeas: agriculture,water
resourcesforestry, biodiversity, ecosystems amdldlife, fisheries, healthhuman settlements, and
energy Some specific adaptation priorities are:

Agriculture: Promotion and support of efficient irrigation technologies, devetgpiirought
resistant and tolerant crops and fodder; improved livestock breeds, early warning systems
and animal husbandry practices; expansion of cultivated land where temperature increases
have increased agricultural potential; soil and water conservatamd pest and disease
control.

Forestry and other land use®evelopment of seed banks for drought tolerant tree species,
breeding and screening of drought tolerant tree species;mamagement of forest
NBaz2dz2NOSasxs O02YYdzyAlGe ol & Biestsyforast fid ndnAgément2 ¥ WO 2
reforestation, and effective policing of protected areas. Promotion of REDD+fagsiry

and use of alternative fuels are some of the initiatives suggested.

Water resourcesinvestment in water infrastructure developmeand water conservation
structures; watershed protection; arresting siltation; management of floods; construction of
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small dams, implementation of water harvesting technologies and borehole drilling; and
implementation of water conservation programmes.

Biodiversity, ecosystems and wildlifeAdopting an ecosystems approach to conservation;
improving habitat management through provision of water and prevention of fires;
providing safe corridors for large mammals and translocating wildlife where necessary;
community-based ranching and promoting sound managemerit ecosystems and
biodiversityresources.

Fisheries: Comanagement of fisheries resources, aquaculture and cage aquaculture
technologies; improving knowledge and understanding of temperature influenoetsh
breeding and survival; promoting and restocking vulnerable fish species; establishing climate
monitoring systems on Lake Malawi; and mainstreaming climate change into fisheries
strategies.

Health: Malaria prevention and control; improved personahd household hygiene to
control cholera and dysentery; and treatment of unsafe water, crop diversification and food
supplements for the children under five.

Human settlements: Improved zoning and planning to reduce vulnerability of people,
development of human settlement policy to optimise land use and build resilience to climate
related disasters and risks, improved land tenure systems, climate proofing and
infrastructure.

Inaddition, the SNC prioritises five adaptation interventions, namely: (a) development of sustainable
rural livelihoods, (b) restoring forests in the Shire Basin, (¢) improving agricultural production under
erratic rains and changing climatic conditions,ifaproving preparedness to cope with droughts and
floods, and (e) improving climate monitoring to enhance early warning capacity, decision making
and sustainable uigation of lake Malawi and lakeshore area resources.

The SNC ideriiies the followingoarriers to adaptationto climate change:

Knowledge Limited human capacity in terms of numbers, skills range and depth; and limited
systematic climate change data observation, collection and storage;

Political and institutional Limited institutional capacity and unclear sectoral policies on
climate change, limited coordination of climate change research and interventions, ageing
telecommunication system, and the ndanctioning of three of the four climateslated

early warning systen

Socioecultural barriers Relatively high levels of poverty and illiteracy, and resignation to the
fate of climate change, and lack of appreciation of the importance of ICT by some senior civil
servants;

" The systems that are not functioning are the seasonal forecasting with special focus on drought early warning; food riady avat
flood forecasting. The functional system is the tropical cyclone monitoring and early warning system.
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Financial barriersLimited funding for longerm dimate change research and programmes;
and high initial investment required for technology transfer; lack of sustainability of donor
funded projects once donors pull out.

Key priorities fommitigation have also been identifiedche Second National Commuation (2011)
identifies agriculture, forestry and other land uses (AFOLU) as the major sources of greenhouse
gases in Malawi, accounting for @®rcentof the total emissions. The energy sector contributes
3.4percent of emissions. Malawi is a net emitteaf greenhouse gases. The main sources of
emissions in AFOL&fe livestock, chemical fertiiss, burning of agricultural residues, and use of
biofuels. The following mitigation measures are identified

Agriculture Manure management, efficient use of nigenbased chemical fertilisers, use of
nitrogen fixing plants, tree crops to increase carbon sinks, and zero tillage agriculture;
Forestry management and REDD+orest protection and reforestation, and use of
renewableenergy in place of fossil fuelsromotion of RED+ as a strategy for mitigation;
Clean Development Mechanisn®romotion of CDM as a smaller programme of activities,
and upscaling of CDM projects and carbon fifiagenechanisms;

Energy Promotion ofefficient cooking and lighting techiagies, increase the ethanpktrol
ratio in fuel for motor vehicles, encourage use of solar powered lamps in place of paraffin
lamps, establish micrhydro power generation, promote biomass briquette production
from waste materials, and reforestation;

Wade management Reduce waste generation, use landfills for methane generation,
control incineration and encouragcomposting for organic manure, promotion of recycling,
reuse and reductio of waste;

Transport:Promote reduction of vehicular emissions, entmg vehicle emissions standards,
and promoting private sector roll out of government polary higher ethanapetrol blends;
Industrial processesPromote industries that use carbon dioxide as a raw material and
introduce carbon capture and storage tewiogies

Housing and nfrastructure development:Promotion of cleaner energy technologies in
construction.

The SNC identifieseveral barriers to mitigatiomncluding: inadequate capital, lack of operational
funds, nonavailabilityof necessary information, and poor networking among stakeholders, which all
result in poor diffusion of mitigation technologies. Further barriers include slow deaisaking
processes, the high costs of mitigation technology, lack of skills and difficait demonstrating
energy efficiency of clean technologies.

The draft National Climate Change Policy (GoM 2013) additionally identifies the following as
important areas that cross cutting and that are relevant to both mitigation and adaptation:

Climate change capacity building, education, training and awarenedomotion of
awareness raising, development of user friendly toolkits and manuals, promoting training at
all levels, involvement of media, curriculum development, capacity building for teachers,
NGOs and civil society organisationsalagvernment and policy makers;

Research, technology development and transfer and systematic observafibonitoring

and observation, transfer of technologies into local productive practices, especially to
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reducedependence on wood and fossil fuels as energy source, enhancing weather station
capacity, documentation of indigenous knowledgegmoting centres of excellence;

Climate change financingincreasing climate change budgetary allocations, progidin
incentives for CCD investment;

Legislation: Promoting sector wide approaches and policy synergy across sectticy po
revision to mainstream CCD;

Population Integrate population into CCD management through integrated approach,
enhance family planning, and addis population density issues including ruredan
migration by providing rural growth centres and eloygment creation in rural areas;

Gender and disadvantaged groupsProactively include women, gender issues and
disadvantaged groupseeds and opportuniés in CCD;

Private sector and community participatian Roactively encourage participation in Green
Economy development, provide incentives, encourage pyirliate setor partnerships;
Institutional strengthening and ceordination: Srengthen instituional capacity
development; improve knowledge exchange, data management and technology transfer,
improve levels of education, training and awareness.

Participants provided a rangef responses during # workshopsessiondedicated to identifying
climate changeand CCBelated needs which indicated a strong level of engagement witte t
issue, and also strong alignment with policy related needs. Participaritéighited the followng

prioritised needs for potential CCD:

Adaptation:

Agricultural adaptation measures

Mainstreaming fisheries management in climate change
Forest nanagement

Irrigation mangement as an adaptation tool f@®; and
Disease control and management

Mitigation:

Making and application of compostanure as mitigation measuye
Waste management

Energy resources diversjty

Energy resources management

Carbon trade

Clean energy programmes technologiesd

Forestry management

Crosscutting:

CC Education arlchowledge management

Higher Educationesearch and technology development
Mainstreaming climate change education at all leyels
Measures to contribute to reduction ofopulation growth
Human resource developmeirt all sectorsand

Gender mainstreamimin CCD
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3.4.5 Identified needs for CCD articulated in questionnaire data

Questionnaire datdcaptured in Table 23howed that there is a relationship between institutional
interest / mandate and/or disciplinary interest / mandate and the definition of priority nefeds
CCD.tlalso shows that there is widgcale agreement and correlation with the nationally defined
adaptation, mitigation and crossutting priorities identified in policy, although diffare people
emphasisd different aspects thereof.

Table2: Needs identified by different stakeholders / disciplinary specialists (derived frooesgtionnaire data)

Institutional interest / mandate
and/or disciplinary interest / mandate

Need identified

Energy isseis, especiallgustainable energy issues Forestry Department
Crop prodiction and or crop productivity

Adapation technologies andnethods Natural Resources Management

Data base development Extension

Generation ofracticalinnovations toaddressclimate changethat
can be shared with communities

Encourage knowledge sharing and dissemination of projects that | Agriculture, Natural Resource
signficantly limit @arbon emissions Management

Mainstreaming climate change and how we can align the educatic Mathsand Statistics
curriculumandthe issues of CCD

Training/development ohuman resources in the CCD area

The generananagemenbf natural resources soil, land, forestry, Forestry Department
water, air as these have a bearing when it comes to mitigation anc
adaptation

Right type of curriculum to take care of climate changerfiprimary | Library
school to university

Improve research to develop innovative alternative ways to replac| Medicine
environmentaldegradation and gk activities

Address environmental health issues Obstetricsand Gynaecology

Economic empowerment Community and Mental Health
Family planmg to reduce population growth

Improving literacy levels of public

Awareness about causes and effects of climate change

Energy resource management Natural Resourceand Environment
Centre (NAREC)

Dealing with mindset of local communities where most & th World VisionAssessment Design,

development activities happen Monitoring and Evaluation

Making policy a national agenda and not a political party agenda ¢ Coordinator
that there is continuity

Provision of sustainable energy resources that help ivegméng Human Ecology
environment degradation

Reduce current social activities that lead toveonmental
degradation through cutting down of trees, farming in marginal lan
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Need identified

Institutional interest / mandate
and/or disciplinary interest / mandatse

Avoid deforestation
Control population
Avoid degradation
Proper refuse disposal

Maternal and Child Health

Participatay action research to identify angbscale sitespecific
resilient interventions

GeographyandEarth Sciences

Address energy shortages
Improveagriculture methods

Sustaireducation in conservation methods plus replisgy
reforestation etc.

Practical Legal Studies

Address deforestation, over population, andyerty
Improve gesticide management

Foundational Law

implementation of developmental initiatives whether by governme|
or private sector through corrupt practices

Economic empowerment/poverty reduction and capacity building | Biology
Networks of disseminating informatioon climate change should History
trickle down to primary school curriculum

Reduction of corruption as there are many short cuts in Biology

Refise disposaind management, natural resource management
(including soil, water, forests, food ); effects on health of these
climate changes

Maternal and Child Health

Addresdhigh illiteracy and poverty levels, overuse of natural
resources such as trees

Provideeducation in its formal and informal sense to help deal with
such issues

Social and Development

Coordination among stakeholders needs to be enhanced

National Agriculture Centre

Institute sound forest management practicgesch as forests for
binding soil, water and reduction surface runoffs

Forestry Department

Capacity development should facilitate to knowledge of local peog
Policy changes that should enable enougtiatoresilienceto CC

Chiradulu District Council, Planning
and Development

Being an agricultural lead econondgveloptechnologies (i.efor
agriculture) which will address issues like shortage of rainfall and
changes in temperature

Agricultural Research

Need for knowledge generation and disseation of climate change
issues

Need for human resources capacity development for all sectors o
society

Malawi Institution of Education

Malawi needs to deal with deforestation, soil depletion, population

pressure, urbanisation, and industrial waste

World Vision International
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Institutional interest / mandate
and/or disciplinary interest / mandate

Need identified

Dissemmation of knowledge Chancellor College
Use of esources for intended purposes
Political will

More action than talking

Conservation of natural resougs, protecting the environment Innovation for Poverty Action

Putting to best use the environmental and natural resources th
surrounds our communityencouragement of theustainableuse d
the natural resources and nepolluting gases

Urban population growth Ministry of Economic Planning and
Implementmitigation and alaption measures holistically Development

Improve planning

Table 2 above shows thatakeholders and university staff observe a wide range of priority needs
that require attention for CCD in Malawi. The diversity of responses showswihiéd there are

many common views of whaheeds to be done to address CC and ensure QCidf@rent
institutions/ disciplires and levels of intelisciplinary managemeruften shape the perceptions of
gKFEG GKS Y2adG AYLRNIFyG Of AYL (ISis ifpprdntdtolidendiff S RS OGS
and recognie these different perspectives in knowledge-mmduction processes and approaches

as personal experience and context can shed light on the specific priority areas that need to be
addressed The diversity of responses from such a varied rangexperts in their fieldshow the
interdisciplinary and muksecbral nature of climate changélow to harness such perspectives, and

the associated expertise that informs such perspectives is the ultimate challenge of a knowledge co
production framework ad process.

3.5 Specificknowledge and capacity @eds: CCD research, knowledge and
individual and institutional capacity gaps (related to CCD priorities)

Accordingtoa I £ F 6 A Q& RNIJ Fd bl (A 2§ ndjor pridrity YhaticBs aérdéd gl3 St 2
areas/sectors is the need tetrengthen education, communication and awareness angdperate
information and knowledgeThe draft National Climate Chge Policy (2013, p. 39) states:

In Malawi it has been noted that there is need for more researatiinmte change

issues and capacity needs assessments and training needs assessments have indicated
that more work has to be done. In this regard training and research institutions have a
pivotal role to play. Research which is local specific and whichresfide solutions to
problems faced in Malawi must be boosted. Training must continue for enhancing
capacity of individuals and orgar@igons to mainstream climate change issues into their
activities and effectively adapt and mitigate to the impacts whate change. Scientific
knowledge from research must be used for decision making and practical solutions
recommended that is user friendly and sensitive to local needs.
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The @cond National Communication (201%)ates hat as a nation dependent on agriculture,
Malawi needs to urgently address the aforementioned problems, including: (i) enhamsiagrch
capacityin public and private sector orgamisons, especially Department of Meteorology, DARS and
the Universities bMalawi, Lilongwe Mzuzuand other private universitiegii) building capacity at
both individual and institutional levels (iii) developing a comprehensive systemdaita storage,
management, quality control and accessibilityiv) establishing an elalate national and global
network of systematic observation stations for effective and efficient exchange o& dad
information at all levelsand (v) installingautomatic weather stationsin the country, including an
upper air monitoring equipment.

The draft National Climate Change Policy (GA&@13) includesa specific objective on research,
technology development and transfer, and systematic observatiovhich seeks topromote
research and innovation for mitigation and adaptation, including technologinalvation, using the
following suggestedtrategies:

1. Implement the recommendations made by the capacity needs assessment reports and
technology needs assessment reports;

2. Encourage and supporesearch on climate change to help Malawi make informed and
evidence based decisions to improve its adsdjon and mitigation strategies:

Supporting technology transfer and innovation to enhance low carbon growhotin
public and private sector;

Supporting the rehabilitation, maintenance and upgrade of existivepther and
environmental monitoring stations and tatroduce new stations toprovide reliable
data for better understanding of climate changnd guide appropriate acticegainst its
impacts

Supporting the documentation and validation of indigenous kieolge, through
community engagement, so that it will be fully integrated within the overall knowledge
base that informs policy and action;

Requiring the inclusioof monitoring and evaluatiofor all major climate change related
programmesto avoid unfoeseen risks;

Enhancing collaborations between researchers, policy makers and mediafdotivef
advocacy and outreaamake better use of research findings;

Promoting centres of excellence to undertake research in climate changensei
adaptation and ntigation; and

Put in place financing and supporting mechanisms for the development of a national
research agenda for climate change, through National institutions coordinating and
conducting relevant Science and Technology research.

The draft NCCP alsdentifies a number of specific research and knowledge needs associated with
the adaptation, mitigation and cross cutting priorities as follows:

Agriculture: Vulnerability studies and assessments, devebemt of short and long term
adaptation scenarios toidentify climateresilient landuses and promote climate smart
agriculture explore new crops and livestock breeds that will easily adapt to climate change
and promote practices that will reduce impacts of climate change on exiagngultural
systems; esearch programmes osoil and water conservation, plant and animal breeding,
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livestock feeds and feedingnd practices that lower emissions and those thaill boost
agricultural yields.

Water resources Conduct research into good catchment managememtd ecosystems
approaches to managing water resources; irrigation via climate proofed infrastructure.
Health: Promote research into eebealth issues and impacts of climate change on health;
harmonise data collection; systems thinking and approacheg@tipesearch programmes
that will strengthen information on links between disease occurrence and climate change.
Energy: Promote innovation in the energy sector; research viable alternatives and uptake.
Forestry: Promote NE & S| NOK 2  LIN®igeSoNdD Qild, aehderhias anér A
economicallyimportant flowering plans for future use and biodiversity conservation
promoting ecosystems approaches through research; promote research into biomass for
fuel that can address deforesiah issues in a holistmanner.

Biodiversity, wildlife and ecosystem®&omote research in biodiversity and its changes as a
result of climate change; research to demonstrate the dmstefit advantages of protecting
ecosystems and biodiversity.

Fisheries:Promote research onfish speciesand aquaculture technologies;rgmote a
harmonigd approach and ecosystems approach in water resources managensng
chain improvements; and enhanatata collection and dissemination for effective climate
change adaptation in the fisheries sector.

Mitigation: Ckan energy technology research; evaluation of emissions through improved
collection of emissions data; research carbon storage and otheappes to mitigation in
agriculture; and research into low carbon alternatives in the industry sector.

Relevant higher education and patat®l organisitions that would need to consider specific
research and knowledge gaps presented above and also ie Battlowinclude: (i) the University

of Malawi (Chancellor Collegethe Polytechnic College of Medicineand Kamuzu College of
Nursing)(a) Lilongwe University of Agriculture and Natural Resourdeentre for Agricultural
Research and Development (CARD);Centre for Social Research (CSR), Centre for Educational
Research and Training (CERT), Natural Resources and Environment Centre (NAREC), Molecular
Biology and Ecology Research Unit (MBERU), Consultancy and éhdRessearch Unit, (c), and (d];

(ii) University of Mzuzu;and (iii) Malawi Industrial Research and Technology Research Centre
(MIRTDC).

Related to the above, and to thisapping studyoverall, is the emphasis placed in the Malawi draft
National Climate Change Policy on the need for knowledgeemtion and research, and for
research across different sectors apidorities as outlined abovelhe same document suggests that
there is a need to improve data production, data sharing, data use and that there is a need to
strengthen research capacitfor observation, monitorig, evaluation and innovationlt also
recognises the need for research capacity building.

Workshop and questionnaire data also identified knowledge and research needs related to some of
the key adaptation and mitigation prioritse outlined in policy including reergy resources
management; fisheries management; forest managat; irrigation technologies;waste
management; carbon trade; clean energy production; and health (Table 3 below). Additionally, there
was astrong focusin the workshop onclimate change education and trainindhuman resource
development and social change, with the latter being related to reduction of population growth, and
gender mainstreaming and equity (Table 4 below).
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Table3: Knowledge, research, individual and institutional capacity gaps related to identified adaptation and mitigation prioritiddatawi identified by workshop participants

Prioritised

needs for CCD

Knowledge gaps

Research gaps

Individualcapacity gaps

Institutional capacity gaps

Energy
resources
management

A Lack of alternative energy source

A Energy use efficiency
A Institutional arrangenents for

multiple clean energy alternative
Clean energy sources for
conservatiorand emissions
reduction

Lack of extensive research on
alternative energy sources

No research on the policy,
institutionaland legal franework
to promote and incentivis
multiple clean energglternatives
Little research into the
developmentof energy eficient
technologies

A Energy researchers

A Energy engineers

A Energy economists

A Energy policy experts

A Social skills

A Experts in specialisedean
energy resourceand alternatives

A Institutional arrangement for
managemenbf multiple clean
energy technologies and
alternatives

A Capacity for development and
popularisation of energy efficient
technologies

A Lack of political will

Mainstreaming
fisheries

management in
climate change

A

Limited knowledge of fish hot
spots for breedig hinders
targeted conservation measures
Limited knowledge of potential
sites for fish farming

Limited incorporation of
indigenous knowledge in plannin
and mitigating climate change

issues

A

A

Lack of research on genetics an
biodiversity

Limited surveys of @tential sites
for promoting sustainable fish
farming

Limited research on indigenous
adaptive practices

A GIS experts in fisheriesodelling
A Limited numbers ohighly skilled
extension officers

A Limited institutional capacity in
fishing community groups

A Inadequate funding

A Inadequate research facilities




Prioritised
needs for CCD

Knowledge gaps
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Research gaps

Individualcapacity gaps

Institutional capacity gaps

Forest
Management

A Inadequate knowledge of
alternative land use options

A Limited knowledge of carbon
assessmendnd carbon
beneficiation (e.g. @ayment for
Ecosystem Services, benefits of
REDD+ etc).

A Limited knowledge on gender
issues

A Limited knowledge on co
management and its ebenefits
among local communities

A Limited knowledge of alternative
to deforestation and ecosystem
based approaches to forestry
management

A Lack of knowledge on how
forestry speies will react to CC

A Which species is highly adaptab
to CC or affects afforestation
activities

A Species site matching

A Research into land use planning
options and appmaches,
including alternatives

A Carbon assessment
methodologies and carbon
benefication practices and
approaches

A Need research into processes of
collaborative forestry
management (cananagement
approaches and how they work)

A Ecological understanding of non
timber forestry products
utilisation in the face of climate
change (as adaptation mea®s)

A Test/investigation on productive
tree species adapt/resilient to C(

A Research on plarttased IK and
how to use indigenous knowledg

i Inadequate extension staff
i Inadequate skills and knowledge
i Little available gpertise in

carbon assessment

i Little availdle expertise in

natural resources assessmdnt
co-management approaches anc
ecosystems approaches to
management

» Inadequate staff for natwa

resources management

i Knowledge managemeiind

disseminatiorcapacity is weak

i+ Need for more logistsg young

and energetic

i Pospraduate foresbiologists

and botanists

i Experts irmonitoring and

evaluation

i Lack of capacity for data

collectionand analysis (high
quality)

A Failure toreplicate research
findings

A Lack of sense of ownership

A Lack of clear sharing of befits

A Lack of community based
management

A Limited exension advisory
services with knowledge of CCD
andcurrent issues

A Inadequate institutioml capacity
to manage andnonitor progress

A Inadequate training institutions

A Conflicting policies

A Limited funding forforest
managementctivities

A Limited implementation and
enforcement of policy and legal
instruments

A Forest sector inability to manage
and disseminate information

A Funding for data collection

A Linkagesind coordination for
proposals/research

A Funding for reseh in the gaps
given
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Research gaps

Individualcapacity gaps

Institutional capacity gaps

Irrigation
mangement as
an adaptation

A Need for knowledge of effects of
irrigation on soils (salination and
underground water leve)

A Need research intoutrient
content of underground water
(status of water for irrigation). Is

A Lack of trained personnel in
associated research gaps
mentioned

4 Not enough funding to train

personnel

A Rigidity and resistance tthange
i Institutional mismatcles

CC with improved waste
management approaches

tool for CO A Surface water for irrigation all water(surface and A Hydrologists
underground)suitable for A Water system experts A Tensions between central water
irrigation? A Ecological scientists labs andMinistry of Agricultur€ a
A Research impact of irrigaticon decentrali®d needs
aquatic lifeand ecosystems and i Fragmentation and lack of
sustainability of ecosystem coordination and integration
services amongstthose working on water
Waste + Limited knowledge about waste | # Research into waste manageme| » Experts in waste management | 4 Limited waste management
management managementand how to mitigate| ~ and mitigationstrategies facilities e.grecycling biogas

production etc.

Carbon trade

A Limited knowledge on operation
of carbon trade arrangements

A Need research into theacbon
trade opportunities available for
Malawi, and how they can be
accessed and used

A Carbon trade economists
A Carbon trade popularisation

i Policy institutional and legal

framework for carbon trade

Clean energy
programmes
and

technologies

A Limited information on clean
energy technologies

A Little knowledge of the impacts o
alternative energy sources
(negative sources) to adopt best
option

A Economic implicationslean
energy programmes and
technologies:cost benefit
analysis

A Sociecultural implications of
changes to new energy
technologies

A Baselie analysis of energy
efficient technologies

A Implications/link of the
alternative energy sources and i
contribution to sustainable
economic growth

A Relationship between energy,
poverty and environment

A Balance between clean energy
and food security i.e. bfaels vs.
biogas

A Cultural change research

A Engineers with clean energy
technology capability

A Capacity of policy makers
(technical capacity)

A Social scientists with an interest
in new technology development
and adoption.

A Weak curricula on energy relatec

programnes at early stages e.g.
primary, and in TVET and higher
education streams.

i No clear strategies to adopt

policies that promote innovation

4 Challenges in wgzaling working

projects

4 Failureto recogniseéndigenous

knowledge technologies

i Inadequate financial support and

incentives for institutions that
work on orpromote clean energy
technologies
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Prioritised Research gaps Individualcapacity gaps Institutional capacity gaps

needs for CCD

Knowledge gaps

A Inadequate training of
communty health specialists

A Lack of training programmes in
mathematicalmodelling

A Vector mitigating measures

A Assessing indigenous knowledge
systems that work in disease
control and management

A Diseasamodelling(transmission
procedures)

A Epidemiology
A Mathematicalmodellingskills

Disease control
and
management

A Lack of understanding of
predisposing factor® diseases
related to CC

A Lack oknowledge of the
dynamics of diseases ingh
context of climate change

As mentioned above there was also a strong set of knowledge and research needs identified that relate to social charsgs pmoleeing education and
training, human resource management, population and gender mainstreaming.

Table 4: Knowledge, research, individual and institutional capacity gaps related to education, training and social change, afiedeoy workshop participants

Prioritised needs
for CCD

Knowledge gaps

Research gaps

Individual capacity gaps

Institutional capaity gaps

Mainstreaming of
C® Education into
all levels of
curricula and
teaching
programmes, and
knowledge
management

A Inadequate knowledge

A Lack of sharing

A How to integrateCCscience,
impactanalysis and vulnerability
into education and training
programmes

A How to integrate mitigation and
adaptation strategieinto
education and training

A How to deal with risk and
emerging issuem education and
training progammes

A Capacity needs assessment for
educatorsto establish their
capacity to deal with Crelated
knowledge and approaches (e.g.
action learning)

A Status of CC education in Malawi
(detailed study needed)

A Very little educational research to
improve the situation

A Educational experts with CCD
knowledge and experience

A Lack of sharing

A Knowledge gps ofeducatorsand
lack of experience with new
pedagogical approaches and
methods

A Lack of knowledge of
transformative learning
approaches

A Curriculum reviews lag behind the
rate of change (e.g. emerging
issues)

A Policy gaps NESP, MDGs

A Optional/core subjets in

semndaryschoolanay be needed

for environmental sciences /
climate change adaptation

Lack of coordination

Lack of sharing

Absence of central database

Inadequate knowledge resources

and capacity to integrate CCD

issues into crricula and teaching
programmes

> > > >
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Research gaps

Individual capacity gaps

Institutional capaity gaps

Higher Education

A Stagnant curriculum that result in

recycling old knowledge

A Assessment of the impact of

higher education curriculurand
its relevance to contemporary
issues

A Limited staff capacity in climate
change science

A

A

A

Limited funding foresearch
Knowledge managemeiind
disseminatiorthrough
publications on research
generated at all levels (BSc, MSC
PhD)is weak

Limited documentatiorand
feedback between research and
teaching programmes

Gender

» Need for different groups of
A Where D access finances

A How to use the finances

A Awareness of alternative

i Fast and less laborious ways of

i Appropriate technology for

» Energysources: marketing and

i Replication of skills in production

women

livelihoods

water purification/ water recycling
and water harvesting

increased access to watand taps
or windmills

distribution of wood saving stoves

of energy saving technologies

i Categorisation of women into

» Women awareness on the

i Sociecultural research to establis

various categories because wome
are not homogenous (socially,
economically, age, education,
marital sttus, occupation)

availability of financial institutios
and alternative technologies

uptake of new technologies and
approaches amongst women
groups

A llliteracy education and training
A Trained extasion workers with
capacity to reach women and

support changes in practice

Ministry of gendemust put more
efforts into CCD related training
and capacity building

Capacity (personal, financms)
inadequate for reaching all wome
Coordination between
government and NGOs

Need for multisectoral ce
operation to reach all women
groups

Population growth

» Need to explore indigenous

i Acceptability of contraceptives

A ldeal family size

practices on familpopulation
growth managemenpractices
which are effective

among youth andaciety

A Research is needed to establish

policy, institutional andlegal
frameworks on ideal family size

A Training of experts in statistics,
demography, social scientists

Lack of adequate policy
frameworks and implementation
of policydirection on population
issues
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Prioritised needs

for CCD Knowledge gaps Research gaps Individual capacity gaps Institutional capaity gaps
Humanresource | A[ F O1 2F & A & » Humanresource capacity survey| 4 Environmental scientists A Lack of relevant institutional
development need of human resources A Uptake of infemation on climate | 2 Economists structures
4 Lack of clear technical by both local people and A EIA scientists A Lack of trainingnd equipmentfor
understanding of (@ and its institutions A (experts) proper statistical research
implication for planning of HRD A Educators (trainers) A Lack of avironmental
needs A HRD specialists with CCD management systems
knowledge
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As can be seen from Tabl& and 4 above he workshop participants provided extensive detalil
of the speciic knowledge and capacity gaps ©€D in Malawi, iin clearlydefinedpriorities
within thematic contexts. OveraWorkshop participants highlighted a genetatk of climate
change knowledge in various sectors, with particular constrow for theeffect of climate
change onforestry, energy and fishees resource managementssues ofimited dataand
knowledge in all the different priority areas were rais@ah interesting crossutting issue was
that of population growth and climate change, and the knowledge gap associated with
indigenousforms offamily planning, andexploring the aceptability of contraceptives among
youth and society The question of what the ideal family size might be, considering the
constraints placed on Malawian society by climate changeamdisteresting and controversial
knowledge and research question raised in the workshop.

Specificknowledge gapsmerging from policy point to the need for comprehensive climate
change information to adequately support decision making. Knowledge on how mitigation can
be improved through cdmon trading in Malawi and specific sustainable energy technologies
could be applied was a specifically highlighted knowledge gap in the workshop (see below).
The policy documents assessed revealed specific knowledge gaps, which consisted of:

Key vulnerabities caused by climate change

How temperature changes affect the breeding and survival of fish species
Up-to-date information on environment and climate change

Effects of climate change on vulnerable communities and fragile@gpeystems
Accurate déa on GHG emissions

Trends of disease outbreaks due to climate chargel

Indigenous knowledge and practices in relation to climate change

Congruent with the workshoparticipants the policy documents also considered fisheries,
agriculture, mitigation, health and indigenous knowledge in their assessment of key
knowledge gaps in Malawi.

As also indicated aboyeesearch prioritieshighlighted in the policand also in workshop dat
focussedn the following:

Cataloguing of environmental and climate change data

Research and systematic observation activities in meteorological, atmospheric and
oceanographic research

Analysis of meteorological data

Policy, institutional and legal frameworks for mainstreaming climeti@nge into
sectoral and national policies and programmes

Determination of minimum data sets, parameters and variables required for climate
change detection, mitigation and adaptation

Skills and knovihow for developing appropriate and relevant measures for adaptation
and mitigations of climate change, especially floods and drougimis

Research into sustainable agricultural practices

The policy assessment of research gaps take a ngmmeeral evaluation of research,
highlighted the need for policy and legal framework development, establishing baseline data
sets and more detailed meteorological research for monitoring arudielling Agriculture is
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specifically highlighted as a major aréa specific reseah by the policy documentation.
Workshop participants pointed out a need feducation and training reseaftt In policy
education and training was only identified as a priority, and aoknowledge / research
priority. Workshop data ats pointed to a need for social and sodoltural research,
particularly as this relates to population growth, adoption of new technologies, social
innovation and education, training and communication.

Questionnaire data revealed the following researchgiand knowledge needs:

Malaria research especially focusing onnfectious parasitic diseases and medical
entomology/ public health addressing the following knowledge gaps:

Lack of understanding of predisposing factors

Lack of dynamics of diseaseghe context of climate change

Vector mitigating measures

Assessing indigenous knowledge systems that work in disease control and
managemerntand

Disease modelling (transmission procedures)

Fisheries research,especially focusing orfish stock assessménand environmental
monitoring, and CC influence on fisheries and fisheries adaptation practiegslressing the
following knowledge gaps:

Limited knowledge on genetics and biodiversity and relationship to CC
Poor identification of potential sites forpmoting sustainable fish farming
Limited knowledge on indigenous adaptive practjces

Limited knowledge dfish farming best practices (Fisheries Scientjsisd
Limited knowledge of CC impacts lialawianfisheries(especially the dke)

Sociatecologi@al systems and ecosystem services researclocusing on multi and
transdisciplinary research in critical soaablogical systems being affected by CC, such as the
Lake Chilwa basin addressing the following knowledge:gaps

Observation and monitoring ofcesystem changes

Integrated sociakcological systems interactions and impacts of CCD

Valuecreation and new technology development

Societal changand economic support structures (e.g. mobile banking, micro credit
etc.), and

Social learning and commity education and knowledge sharing

Agricultural sciencesesearch,especially focusing on drought resistant crop varieties, climate
variability and production systems, and irrigation system technologies, responding to the
following knowledge gaps:

Lack of knowledge of crop varieties that can cope with climate change
Early maturing maize varietiegnd
Irrigation systems and options (linked to hydrological research)

Forestry sciencesesearch focusing on climate change impacts and implications for forestry,
responding to the following knowledge needs:
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Lack of knowledge on how forestry species will react tpo CC
Which species is highly adaptable to CC or affects afforestation esigibd
Species site matching

All of the above research and knowledge needs are relevant to the implementation of the new
Draft National Climate Change Pol{@913). It is also interesting to note that there is a strong
congruence between workshop, gstonnaire and policy articulations of research and
knowledge needs, although there are nuanced differences between these expressed
knowledge needs. The section above gisovides useful insight into how the CCD priorities
are linked to knowledge gaps, search needs and individual and institutional capacity
concerns. This analysis is taken further in sest®hi.2 and 3.4.3 below, which reflect in more
detail on individual and institutional capacity gaps

A National Capacity Sefssessment (NCSA) was caroed in 2007 to identify capacity needs,
constraints and priorities for the implementation of the Climate Change, Desertification and
Biodiversity ConventionsAlso the recent Draft National Climate ChanBolicy (2013) for
Malawi calls for specific capacity gaps to be addressed, which primarily calls for a focus on the
capacity buildng for academia and scientists, callifog inclusion of climate change into the
curriculum of tertiary educatiomacross diciplines

Overall policy calls for improved higher degree tmagnin climate change and its relewae to

the fields of Agriculture, Engineering, Environment, Wildlife, Meteorology, Climatology,
Modelling Statistics, Mathematical Sciences, Physics, @tsmBiology, Geography, Earth
Sciences, Sociolog¥nvironmental Educatioand Psychology. In addition to this the policy
recommends that specific capacity gaps lie computer simulation and climate change
modelling

The policy also suggests thaicentives need to be provided to reduc®rain drairQin the
country. Individual capacity building for teachers was also highlighted. Ensurinigi¢hesion

of climate change in primary and secondary school curricula and to provide teachers with the
skills, bols and resources to educate the children and youth about climate change
emphasigd, as is skills development for the media (journalists).

Within the workshop discussions individual capacities were identified per thematic area, as
seenin Tables 3 and4 above Participants called for improved capacities of researchers in the
renewable energy sector, particularly engineers, economists @olidy experts Expertise in

GIS, carbon assessment (carbon trade economis@&iral resources assessmentaste
management and mathematicahodellingwas called for. Workshop participants also called
for more Epidemiologists, Environmental scienti€i# scientisteind social scientistsFinally
workshop participants felt that the climate capacity ektension offices needed to be
improved, and there was a need to respond to the current limited availability of extension
officers active in rural areas. 3+ Ay GSIF OKSNR&a OF LI OAGe (G2 GSI OK
the education and training system was mentioned @ area that requires attention.
Workshop participants also questioned how youth were to be trained to become more
involved in CCD.The workshop also gave rise to a discussion on the need for critical
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