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Globally,southern 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 aange of existing stressors, including water availability, land
degradation, desertification and loss of biodiversity constrain food security and development.
wSRdzOGA2Y 2F (GKS NBIA2yQa adNHzOGdzNI £ L2 OSNI @
malaia and HIV/AIDS, as well as institutional 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 often depend natural

NBE a2dz2NDOSaod ¢CKS NBIA2YyQa KAIK GdzZ ySNI oAt AdGe 0
projected physical climate impacts and this maltiessor context, which heightens both
exposure and sensitivity to the impacts.

The observedemperature 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 198D with the perd
2080-2099. Mean warming over land surfacesauthern Africa is likely to exceed the average
global land surface temperature increases in all seaSéusther projections are for overall
drying for southern Africa, with increased rainfall variabildydelay in onset of the rainy
season with an early cessation in many parts; and an increase in rainfall intensitydrpaas

[see Figure 3]. Additional climatedriven risks, in addition to the direct effects of increased
temperature and increased ience and/or severity of extreme events like floods and
droughts, include more wind storms, hot spells and wild fires. Both the heightened and the
new risks will act at the local level to compound other stressors and development pressures
faced by peopE FyR 0 GKS yFdA2yIlf SoSependeyt G KS
economies. The aihcompassing nature of the impacts highlights the fact that climate change
is not a narrow environmental problem, but a fundamental development challenge that
requires new and broadbased responses.

'IPCC 2013.Impacts, Vulnerability anddaptation: Africa IPCC Fifth Assessment Report, draft for Final Government Review,
October 2013, Chapter 22.

The projections of future climate change displayed in Figures 1 and 2 were provided by the Council for Scientific aied Industr
Research (CSlRand have been obtained through downscaling the output of a number of coupled global climate models
(CGCMs) to highesolution over Africa, using a regional climate model. All the CGCMs downscaled contributed to the Coupled
Model Intercomparison ProjedPhase 5 (CMIP5) and Assessment Report 5 (AR5) of the Intergovernmental Panel on Climate
Change (IPCC). Details on these simulations are provided in the LTAS Phase 1 Technical Report no. 1. The regionaismodel used
the conformalcubic atmospheric model @AM), 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 thodélliagizr solithern Africa using a variae8 8 2 f dzli A 2 Yy \HatePSM7f Y2 RSt I ¢
647-658.
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Note: The 90th percentile (upper panel), median (middle panel) and éthentile (lower panel) are shown for an ensemble of downscalings of three CGCM projections, for each of t
time-slabs. The downscalings were performed using the regional model CCAM. All the CGCM projections are contributing to GREPE émel IPC@nd are for RCP4.5.

Figurel: Projected change in the annual average temperature (°C) and annual average rainfall (mm) over the SADC region, for-8ialtig@62060 and 2082099, relative to 1972005

May 2014



SARUAKlimate Change Countsapping studyMozambiqueCountry Report _

tave 90 perc tave 90 perc 5 rain 90 perc rain 90 perc 50

10N g . — - . jr-5 10M U A . o e 68

3N 3.5 5N S50

£Q 1 3 EC 40

25 30

55 1 5 55 20

105 1 1 105 {1)0
155 1 9 1 153 -10
205 1 —2 205 :%8
235 4 :%.5 735 Za0
3057 _35 303 —50
3551 o G -4 355 s oy - :98
15W0VEW C SE10E5SE0ESBOBSACRSEUE 15W0UEW & 5E1 OB SROBSBOBSBORSBUESE :g-5 15WOUEW & 5E10RSB0BSEOBESROBSEOBSE 15WOU6W O 5E10R SROBSEOBSRORSBOBSE &

tave 50 perc tave 50 perc 5 rain 50 perc rain 50 perc 80

10N - 4.5 . 2 e

ahesel e e

..f*a / 3 49

: 25

551 ; 2 20

1059 1 10
1551 © ! 1D
205 _2 :%8
2551 Z%j —-40
3054 _35 —50
SEEN U I S O U e o S i -4 : <) 58
15WOUEW § 5E108 SEOBSBOBSBOBSBUBSE :g'5 | WU 0 SE1 0B SRR SB06BORLEIEEE 15W0UGW § 5E1 QB SROBSECBSBCASEOEEE —&p

tave 10 perc 5 rain 10 perc rain TD perc 80

10N : 4.5 70

— W - 4 z - z B

5N 35 S0

2P 3 i

2.5 30

a5 1 2 20

105 1 1 10
1551 %, Z1p
205 1 _2 :%8
2051 -3 -40
3054 _35 —50
255 -4 ’ :98
15W0NEW O 5|EIDHSEDESBDBSBGESBDEJE 15WOVEW & 5E1DESRORSBOBSBLBSEOESE :45'5 15W0ovEW & 5E10ESRORSBOBSBLBSECESE 13Wovaw O SE10ESROESBOBSBOBSEOESE —&0

Note: The 90thpercentile (upper panel), median (middle panel) and 10th percentile (lower panel) are shown for an ensemble of down$¢hlieg<&CM projections, for each of the
time-slabs. The downscalings were performed using the regional model CCAM. All the @jaChbps are contributing to CMIP5 an&®3. of the IPCC, and are for RGP8

Figure2: Projected change in the annual average temperature (°C) and annual average rainfall (mm) over the SADC region, for-8ialtig@62060 and2080-2099, relative to 1972005
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Figures 1 and®*showthe projected change irhe annuakverage temperature (°@nd annual
average rainfall (mm) over the SADC region, for the iaés 20402060 and 20862099

relative to 19762005. The Figurel CGCM projections are fdRCP4.5 and Figure @GCM
projectionsare for RCP8.5

Thelnitial National Communication to the United Nations Framework Convention on Climate
Changefor Mozambique(GoM 2003 recogni®s the coy it N2 Qa KA 3IK f S@Sta 27
climatechange, but aithe same time recognes the relationship between climate change and
development. Climate compatible developmgsee below)within a framework of climate

resilience is provided for in th&trategic Programme for Climate Resilience: Mozambique

(Gav 2011).

{KAFTOAY3I LISNRLSOGAGS FNRY WRS@St2LISyduQ G2 o
significant scientific and social innovation. New forms of learning, leadership, planning, policy
making and knowledge production are needed. New collaboration platforms will be needed
within and between countries and their universitiddniversities have a key role to play in
supporting societal innovation and change for CCD. Not only do they develomaladekige

and competence of future leaders in government, business and civil 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 iphelt effect of climate
change, coupled with the multiple stressor context, it is clear that the impacts of climate
change will be faranging, acting upon diverse sectors such as transportation, agriculture,
health, industry and tourism. This necessitata wideranging and crossectorl response,
whichdraws onnon-climaterelated knowledge fields.

Universities need to develop a strong understanding of the knowledge, teaching, research and
outreach implications of the external climate change developmemntext in which they
operate. This calls for:

New scientific directions and practices

New teaching and learning content and approaches

Stronger forms of community outreach and policy outreach actiyitiesl

Enhanced collaboration between universitiaad other knowledge producers and
users in society

In recognition of the above issues and their longgm implications for society and

universities, the Southern African Regional Universities Associd&RUA)hosted a

Leadership Dialogue in 201Wvhich resulted in a vision for a collaborative programme on

climate change capacity development, with a defined set of outconiBsis programme is

KAIKEe& NBftSGryd FT2NJ a2l YOAldzSET 3IAGBSYy (GKS 02 dzy
change (see sectiddi3.3 below).

59y 3St ONBOKG S4OHES® OhmYKiSaw2ZRSEE AyIed [/t AYIFGSmidkdutian | YR
Scenarios Flagship Research Programme (LTAS). Phase 1, Technical Report no. 1

ax
O
w
<
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1.2 The SARUA Climate Change initigti\Hisbry and dojectives

Arising from the 2011 Leadership Dialog@®\RUAdesigneda fiveyear programme for
Climate Change Capacity Development, to deliver on its mandate of promoting, strengthening

2E MY a2l YOAIjdzSQa @dzZtf ySNI oAt AGE
-
Mozambique is particularly vulnerable to extreme weatheeets from droughts to

cyclones.Mozambique is thethird most exposed African country to climate relate
risks, having experie®&cR cy Y Il GdzNI £ RA&F&adSNB A
National Communication to thNFCCC (2003) notiemt the sectors most affected by
climate change are agriculture, forests and pastures, livestock, water resources, c(
areas and resources, nastructure, health and fisheries. In the absence of adaptatis
Mozambique could lose up to860 knf of land in the 2040s, or up to 0.6 percenit
national land area, and 9180 people could be forced to migrate away from the cos
(or 2.3 mercent of the 2040s population)The differential vulnerability to climate
change of men and women has been highlighted, as well as the greater vulnerabil
children under five to environment and climate related diseases such as malarig
diarrhoea, particuldy when access to medical facilities is disrupted. Taking i
account impacts on agriculture, hydropower, transportation networks and coa
areas, the 2010 World Bank Economics of Adaptation to Climate Change |
determines that GDP would fall betwednpercent and 14 percent relative to baselin
growth in the 204@50 decade, if adaptation stratezs were not implemented. (Se¢
SSOGA2Y ododod® F2NJ I Y2NB RSOFATSR L
change)

and increasing higher education research and innovatibrough expanded inteinstitutional
collaboration and capacity building initiatives throughout the region. Theyibas programne

is endorsed by a majority of vic&kd y OSf f 2 NE  @kublic infvergitymember€Xas c¢
at August 2013 The prograrme aims to build capacity farlimate compatible development
(CCD)which is emerging as a platform for significant collaboration across the academic sector.
The objectives identified are as follows:

4 Collaborative network development; Six collaborative etworks established, each
with a coordinating hub and each with agreement for potential growth hubs.

4 Policy and stakeholder outreach; Agreement of a knowledge qaroduction
framework with policy makers and community development workers in each country

4 Research¢ Two themed collaborative research networks operational, with 140 PhD
students participating by the end of 2016. The PhD training programme offers
exchange events and short courses between countries participating in the networks,
plus internationaimentoring for the posdodorate and senior staff cadres.

4 Teaching and learning Climate change issues have been fully mainstreamed across
50 percent of all developmentelated undergraduate courses run by universities
participating in the SARUA network. A regional portfofidMastersteaching modules
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is available, with customised programmes running irpBfcentof member countries,
resulting n the graduation of 420 Masterstudents bythe endof 2016.

»  Knowledge management¢ A regional database or platform of climatelated
research and teaching activities across the SARUA network provides the basis for
networking and is updated on a regular basis.

A Institutional learning and support; Institutional factors enabling and constraining the
development of the programme identified and addressed in development plans of 50
percentof participating universities.

The programme started with an extensim@pping studyof current climaterelated priorities

and university capabilities for CCD of countries in the region, supported by funding from the
UK and Dutcliunded Climate and Development Knowledge Network (CDKN). The Higher
Education Management Africa consarnh (HEMA) is coordinating the study on behalf of
SARUA. ThiMozambiqueCountry Report forms part of the mapping study

TheSARUA climate changstiative is diagrammatically illustrateih Figure3.

' .
[ « J SARUA Climate Change Capa€lgvelopment Programme ]
©
2 : PHASE 2: Transition and PHASE 3: Network
o] o
rou FriaSia L IR Sy Network Planning Development & Collaboratio
12 Knowledae caroduction Programmes and actions as
a2 Regional knowledge eo rc?a dnTs\ per knowledge ceproduction
5 production framework . P framework to establish and
o) Expressions of Interest (EOIs

grow collaborative networks

YEAR 1 | | YEAR 2 | | YEARS 3 AND ONWARD

Conduct a mapping study Refine final network design and M
comprising: research themes by: [ AR
1. Acomprehensive needs analysis of 1. Disseminating mappinstudyfindings “ ‘

country-specific CCD challenges and to regional stakeholders &

gaps 2. Launching the network development o
2. Aninstitutional assessment of regional phase .':

university strengths and knowledge 3. Extendingnvitations to all universities )

e

Configure and build networks
designed to achieve:

production outputs on CCD
Develop aregional knowledge eo
production framework to:

for participation in SARUA network
development
4. Refiningresearch clustersand

Actions

1.
2.

3.

Supportuniversities in the SAD@gion
EnhanceAfrican leadership, ownership
and capacity i€CD

Strengtherthe capacity, coordination
and collaboration of higher education
institutions

. Strengthemetworks and relationships

between universities, decision makers
and otherstakeholders

. Requesting Expressions of Interest

themes with stakeholder participation L ; )
P p . Revitalisatiorof Higher Education

. Development of SADC

. Regional scientific base

. Contextualisation of education

. Climate resilience and adaptation

from individual researchers, research
entities and universities to join one or
more SARUA collaborative networks

g s wWNE

Additional actions based on individual network development plans

Figure3: The SARU&Ilimate Change Initiative

The intended outcome of the SARUAapping study will be a collaborative research
framework to enhance cproduction of knowledge on CCD. It will include strategies to
strengthen networks for climate compatible development reseatelaching, community and

4Butler—Adam,J. 2012The Southern African Regional Universities Association (SARUA). Seven Years of Regional Higher Education
Advancement. 2068012 Johannesburg: SARUA.
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policy outreach involving knowledge -pooduction processes between participating

universities and policy and community stakeholders. This framewdtkomin the basis for

the realisition of the longer term objectives of titeARUA programme outlined above, as well

as for a SAD{evel research programme and various coudtased partnership agreements. It

g At LINE GARS | Wly2gf SRIS -baded-fundratsiNgrfor reSeard) NBE I A 2y
and knowledge c@roduction. Assuch the framework seeks to benefit universities

themselves, while also strengthening regional interaction arrdperation.

The Regional Knowledge-pooduction Framework for Climate Compatible Development can
be obtained fronthe SARUA website (www.saragy).

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

To address these factors, the mapping study aimed to:

Explore diverse understandings@€Dbn a countryby-country basis

ScopeCCDknowledge and capacity needs on a coudbgcountry basisd I Wy SSRa
'yl f;@addA a Qo

Identify and map research, teaching and outreach capabilities for CCD that exist in
southern African countrieé | 'y WAy alGAGdziAzylf |ylLfgaraqQ 27F
and

Produce an ugto-date picture of the extent of knowledge gwoduction and trans

disciplinary research practices across the SARUA network and identify opportunities

for future collaboration

While the mapping process has used a couyycountry approachthis is supplemented by a
regional perspective generated through analysis across countries, to provide a platform for
regional collaboration and knowledge -pooduction. This document containke country
analysis from Mozambique

The mapping process wadesigned to be scientifically informed, participatory and multi
disciplinary. Through the workshop process new collaborative possibilities will emerge, and a
stronger engagement and participation in the SARfi&-year programme on Capacity
Developmentdér Climate Change will be established.

May 2014



SARUALlimate Change Countsapping studyMozambiqueCountry Report

1.4 Key concepts

Climate Compatible Development

Climate compatible development (CCD) is low carbon, climate resilient development. The
concept has been developed in recognition of the urgent need for adaptation, givesntu
climate variability and the severity of projected climate impacts that will affect the region; and
the need to reduce emissions as rapidly as possible to avoid more catastrophic climate change
in the future. Thus while CCD can be framed in diffengays, given nationally and locally
specific development trajectories, it does require that current and future climate risks are
mainstreamed into development, and that both adaptation and mitigation are integral goals of
development, as indicated by Figu3. Thus CCD not only recogrighe importance of both
adaptation and mitigation in new development pathways, but, as further explained in Mitchell
and Maxwell (2016} Clitnate compatible development goes one step further by asking policy
makers to con*SNJ WONRLIX S gAYy Q adGdNIdS3aASa GKIFG NBadz
LINEY2(0S RS@St 2 LIY Siythe sduthefrdfridan yobtextziotetyératluction, as

an integral component and goal of regional and national development strategies, Wweuid
desired cebenefit. Uncertainties in major drivers of change, including climate, ssxmaomic

and political risks, necessitate that CCD be viewed as an iterative process, in which
vulnerability identification and risk reduction responses are raVise the basis of continuing
learning. Climate compatible development emphasises climate strategies that embrace
development goals and development strategies that integrate the threats and opportunities of
a changing climate. Thus climate compatible deprlent opens up new opportunities for
interdisciplinary and transdisciplinary research, teaching and engagement with communities,
policy makers and practitioners.

compatible
development

Co-benefits

Figure4: Conceptual framework for Climate Compatible Developméatlapted from Mitchell and Maxwell, 2010)

® Mitchell , T.and S. Maxwell. 201@efining clinate compatible developmen€DKN Policy Brief, November 2010.
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While CCD is the central concept used in the work that is funded by CDKN, it is important that
this is understood alongside the concept of climegsilient development pathways as defined

by the IntergovernmentalPanel on Climate Change (IPCC) and the wider concept of
sustainable development (see definitions below).

Climateresilient pathways

The following definition of climateesilient pathways is taken from the glossary of the Fifth
Assessment Report prepareg the IPCE

The PCC highlights the need for a focus on both adaptation and mitigation, as indicated by the

T2t 2Cimafedeyilierd pathways are development trajectories that combine @dton

and mitigation to realis the goal of sustainable development. They cansben as iterative,
O2ylGAydz tte S@2t@dAay3a LINRPOSaasSa F2N YIFIyl3ay3d OKI

Sustainable Development

The most widely accepted definition of sustainable development, as formulatethe

NHzy G f I YR /Oar CoffmaraFutary®E2 NI Ay Moyt A& GRS@OSE 21LJ
needs of the present without compromising the ability of future generations to meet their own
YSSRaAé¢d ¢KAA RSTFAYAIGAR2Y KlFLa 06SSy KAIKEE@ Ay Tf dzS
development policysince the Rio Earth Summit in 1992, where Agenda 21pwasosedas 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, economy and society separately. More recent
RAaOdzaaA2ya 2y adzadGrAylrofS RS@OSt2LIYSyld F2NBEINIZ
which society, economy and environment are seen as interacting in anreitged, nested
system. The concept of sustainable development as used widely today emphasises that
everything in the world is connected through space, time and quality of life, and thus

®1PCC2013 (currently in draft form). Fifth Assessment Report: Impacts, Vulnerability and Adaptation
"IPCCFifth Assessment Reppftechnical Summary
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necessitates a systems approach to understanding and solving interlinkeil, soc
environmental and economic problems.

In 2002 South Africa hosted the World Summit on Sustainable Development, and the
Johannesburg Plan of Implementation-afirmed commitment to Agenda 21, and the
Millennium Development GoalsThese are currently nder review and will be expanded
through Sustainable 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
R20dzySyid SyidAaidf SR 0Ohe K&or Difzin didtkBursé éhd Gbjecyivésfrdm
the early 1992 summit and the Rio+20 summit is a stronger concern for climate change and
climate compatible development, especially the emergence of a low carbon future,
accompanied and partly implemented byGreen Economies. These international
commitments, 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 nétyes§integrating current and future climate
risks into development planning and practice, in the ongoing goal of achieving sustainable
development.
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This countrybased study has been informed by interactive and dialogical research design
that included document analysis of key national and regional documents focusing on climate
change inMozambiqueand in the SADC region. This produced an initial analysis which was
used to plan for and engageiversity participants and national organisations involved 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 irto knowledge ceproduction practice and possibilities for climate compatible
development.

The following methods were used to compile the mapping study Country Report for
Mozambique within an overall interpretive, participatory and consultative and so@alist
methodology:

A ountry Background Information Document (Bwas developed to provida 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
available, climmte compatible development. The BID was develofsgdach country andised

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 policy and institutionsjtbconcentrated 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
the consultations held ithe country. For the Mozamlgjue mapping studyCountry Report,

the followingkey policy and programmdocuments were analysed through rapid desk review

Initial National Communication to the United Nations Framework Convention on
Climate Change (UNFCQD03;

a2l YOAlLjdzSQa bl A2yl f !'RFLGFGA2Y t NRBINIF YYS
Africa Adaptation Programme: Climate Change Adaptation Action and Mainstreaming

in Mozambique, 2009;

World Bank Economics of Adaptation to Climate Change: Mozambique, 2010;

National Institute for Disaster Management (INGC) report on Responding to Climate
Change in Mozambique Phase Il (2@04.2), 2012;

® A social realist methodology takes account of knowledge that has previously been established via scientific methods before
engaging irconsultative and participatory knowledge production processes.
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» Climate Risk Capacity Building in Southern Africa: Summary of Mozambique Needs
Assessment, May 2012;

4 UNDP Country Climate Change Reasin Mozambique, undated; and

A Strategic Programme for Climate Resilience: Mozambique, June 2011.

The National Climate Change Strategy, developed in 2@k2not included in this study, as it
was not available in English at the time. However, workshopqiaants were asked to include
aspects of the strategy in the workshop discussions.

2.1.2 Stakeholder and university staffansultations (national vorkshop)

As part of the SARUAapping studyinitiative Climate Change Counta country consultation

was held m Maputo on 2%nd 30April 2013 Theconsultations were structured aslab day
programme, witha combined group of participants that included university, government,
private sector and NG6&takeholders. SeAppendixA 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 thiree rapporteurs a workshop report was produced, which
was circulated to all who ptacipated in the workshop for verification and accuracy. Data
produced in the workshops was also verified and added to during plenary sessions. The
workshop report forms a substantive basis of the data used forrttapping studyCountry
Report, combinedvith document analysis and questionnaire data.

Tablel: Workshop programme outline

Sessions DAY1 ¢ 29 APRII2013

INTRODUCTION Welcome and introductory remarks
SARUA initiativeverview

SESSION 1 Framing Climate Compatibl2evelopment

SESSION 2 Mozambique priorities and needs
Knowledge and institutional gaps and capacity

SESSION 3 Group discussion (bakaway)
Mozambique priorities and needs, knowledge and institutional gaps and capacit
Plenary reportbacks from group work

SESSION 4 What is the roleof the university sector?
Identifying other knowledge partners
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DAY Z, 30APRIL 2013

INTRODUCTION Recap day and Agenda foayp2

SESSION 5 Breakaway groups and plenary

Who b doing what, where and why imiversities in climate compatible
development? (Researciigaching, Community Engagement)

Who is doing what and where amongst stakeholder groups?
How does this respond to the identified needs and priorities?
What are existing university plans? What are gaps?

SESSION 6 Plenary discussion

Knowledge ceproduction introduction and example of trastisciplinary research
programme

Gaps in enabling environment, and neddspolicy and practice support

SESSION 7 Opportunities for collaboration
Policyimplications for government, universities and donors

SESSION 8 Way forward and closure

2.1.3 Questionnaires

Two different questionnaires were prepared to obtain moredapth data on climate change
and CCD knowledge @roduction practice and possibilities, éro enable people who were
unable to attend the country workshops to participate in the mapping stedg @Appendice€

and D. One was designed for university professionals and the other for national and regional

stakeholders who are involved in climathange and CCD. Fblozambique a total often
guestionnaires were answered, which includddur stakeholders andsix university
professionals. Questions covered the following areas:

2.1.3.1 University staff questionnaire

A. General demographic and professionaiformation (name, 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 Developraadtviews on
critical CCD issues and responses from universities (staff and university leaders)

C. Capacity, knowledge and research gafievels of involvement in CC and CCD research
local, national and international; levels of single, intend transdisiplinary involvement

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 learningspeciailst courses; integration of CCD issues into
courses; cross faculty teaching; intasr transdisciplinary teaching approaches; service

learning approaches; critical thinking and problem solving approaches; social or technical

innovation courses; assessmeartd examination of CCD issues; staff willingness and staff
ability; actud courses and teaching methods)
E. Policy, community engagement and student involvement
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F. University collaboration (inside the university; between universities in country; with
partners;regional and international involvement)
G. University policy and campus management

2.1.3.2 Stakeholder questionnaire

The stakeholder questionnaire covered item€&€Above, with an additional:

H. Interests, policies, network and Centres of Excellence orpertise

This mapping study was constrained by a) a lack of baseline data on knowledge and research
gaps for climate compatible development and universiised responses iMozambique and

b) by time and resource constraints that didtradlow forin-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 numdyr of different sectors and institutions present. Further, while every
effort was made to obtain questionnaire responses from as wide a range of stakeholders as
possible, and followups were made postorkshop to enhance this, the range of
guestionnaire reponses obtained does provide certain limitations to the data set. However,
the best available information was carefully consolidated, reviewed and verifigd the
construction of this Country Repoi@verall, the mapping study was further constrained by a
budget cut imposed migvay through the study.

While much information codl be obtained on climate changend CCBelated knowledge

gaps, research needs and capacity gaps, there is obviously more to be learned about these.
{AYAEFNI &> Fa YdzOK AYyF2NXIF{GA2Y +a LlRaaAroftsS ¢l a
research, knowledge econstruction practie and possibilities, but there is clearly also more to

learn about these¢ KA & / 2dzy i NE wSLI2 NI GKSNBEF2NBE LINBaSyl
is hoped that Mozambique, and in particulddniversidade Lurio, Catholic University o
Mozambique Eduado Mondlane University Mozambique Technical University, the
Pedagogical University of Mozambique and others, as walhtisnal stakeholdergspecially

the Ministry of Higher Education and the Ministry of Environmental Affairs (MlQ@A)ake

this andysis forward in ongoing mapping and planning activities related to CCDrechsaad

knowledge ceproduction, and especially in relation to the plans for establishing a National
Knowledge Centre for Climate Change

ax

There are nmerous ways to expand this study, most notably by administering the
guedionnaires (included in Appendice® and C) in a manner that would incluaégery
academic at universities and HEIs in Mozambique,in a way that would allow for ggegate

data within and across faculties anajpartments (Appendix B). The scope of such a detailed
analysis lay beyond the capacity of the current mapping study. Data from questionnaires is
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therefore indicative rather than conclusive and in the case of Mozambique onlywa fe
questionnaires were received, despite them being available in Portuguese.

Similarly, the questionnaire for stakeholders can be administéoeddditional national and

local stakeholders (Appendix C) involved in environment and development initiatives in
Mozambique to understand the full scope of climate change and CCD responsiveness in
Mozambique, and to further develop the knowledge-mmduction capacity for CCD in
Mozambique. In many ways therefore the SARUA study, as reported in the Country Report,
maps out the pathway forward for more detailed amhgoing reflexive analysis of CCD
knowledge ceproduction capacity inMozambique and through the questionnaires and
analysis provided for in this document, begins poovide for ongoing monitoring and
devdopment capability for CCD knowledge-mmduction in Mozambique. Ministries who
could take this study forward could include Ministry of Education; Ministry of Science and
Technology; Ministry of Tourism; Ministry of Agriculture together with other releypartners

and stakeholders.

The analysis logic informing this Country Report is tmdeL & FANBRGE & Y I LJA
and @ AAAQ ¢ KA OK -basBdkyoivedge, Rsearod amtkyapaty gaps for key CCD
priorities as articulated irdocuments, workshop and questionnaire responses. Secondly, it

2 dzi

LINEGARSE Yy WAyalAGdziAzylt yFrfeaAraQ LINRPJARAY3

knowledge ceproduction. Thirdly, it provides a perspective not only on existing knowledge co
production practice for CCD iMMozambique but also on knowledge eoroduction
possibilities, based on information gathered during the mapping studyprovides a
knowledge lase for producing knowledge gwoduction pathways ilMozambique which may
alsoassistMozambiqueto co-operate with other SADC countries in regional CCD knowledge
co-production processes.
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The needs analysis starts with a brief overvief a2 1 | Y 6 A-¢jcdaSnGlciconte, O A 2
which provides the baseline for addressing the climate chaetged needs and priorities in

the country (section 3.2), and a summary of the observed and projected climatic changes for
the country (section 3.3). Téiis followed by an overviewf the broader prioritiesfor
addressing climate change aentified by policy(section 3.4.1)in workshopgsection 3.4.2)

and via the questionnaires (sectiod33). The needs analysis thenoves on tadescribemore
specifc priorities and needs, and their associated knowledge, research and capacity gaps
(section 34). Thefollowing differentiation olknowledge, research anthpacity gaps used

Knowledge gapge.g. insufficient knowledge of appropriate CCD technologies)
Research gap&e.g. no research on cultural uptake of CCD technolqgies)

Individual capacity gapgskills needed) (e.g. for technicians / systems thinking ;etc.)
and

Institutional capacity gaps(which 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 ofdpping studyare
advised to use the infonation provided here as best available information (produced within
the constraints of thanapping studyoutlined above)rather than definitive.

Mozambique is situated along the east coast of southern Afriith, an extensive codlne of

2700 km. The a@untry covers an area of 7#B0km?, with more than 60percent of the

population of 23390675 (2010 figure) located in the coastal areas. The south of the country

has a tropical dry savanrdimate, while the centre is dominatedyka tropical rainy climate

and the north by a moderate humid climate. Thenerally warm clim& has a seasonal

variation of 3C. There are moderate to higisk levels for drought, flooding and cyclones in

different parts of the country. Development tfe economy since the end of the civil war has

NBadzZ SR Ay I RSONBIFI&ASR LINRLRNIAZ2ZY 2F GKS 02d
poverty level¢ from 69 percentin 1997 to 54percentin 2003. However, poverty remains

higher in rural areas, where 8fercent of those living below the poverty line reside and

RSLISYR 2y &dzoadAaiSyOS I 3INROdzZ GdzZNBd ¢KS 3I20SNYY
2010 showed that poverty levels were increasing in some urban and rural areas, due partly to

the impact of dmate change on crops. The most important economic sectors are agriculture

(which employs 8(@ercentof the populationz f A @Said20] FtyYyR FAAKSNASad
capita income is US$802, while the life expectancy of its citizens is 47.8 Jazambique is

currently in a phase of exploration for natural gas, oil and coal, and significant deposits of coal

and natural gas have been identified, which wédle climate change mitigatiamplications in

future.
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Observed climatic changesA warming trend is already well established in Mozambique,
although this is not uniform across the country, with mean annual temperatures having
increased by 0.6 °C between 1960 and 2006 the sane period, the number of hot days per
year has increased by 25 whdeld days havelecreased by 14; and the number of hot nights
has increased whileold nights havelecreased. The mean annual rainfall has decreased at an
average of 2.5mm per month per dade between 1960 and 2006, with the highest decreases
occurring in December, January and February at 6.3 mm per month per decade. This is despite
a recorded increase in rainfall in the northern region. Rainfall variability has increased in the
southern aml central regions since the 1990s, while the number of heavy rainfall events has
increased between 1960 and 2006. There are indications of a later start to the rainy season,
and an increase in dry spell length.

Projected dimatic changes: The mean annuatemperature is projected to increaseyb
between 1.0 and 2.& by P60, and by between 1.4 and 4® by 2090, with higher rates of
warming occurring in the interior compared toeas close to the coast. TheGN2009 report
points out that if global mitigabn efforts are insufficient, temperaturesuld rise by between

2 and 2.5Cby 2050, and by between 5 and@® by 2080.An increase in temperature o’C

will result in a 2.5ercentincrease in the evapotranspiration rate in the Zambezi basin. The
projeded mean annual rainfall is not projected to change significantly, but the dry season
rainfall (June to November) is projected to fall by aboutpEscent while the wet season
rainfall (December to February) is projected to increase by aboyteddent The proportion

of rainfall that occurs in heavy events is projected to increase lpetéentby 2090 Across all
zones, increases in evaporation will likely dreater than increases in rainfall during the dry
season(the JJA and the SON months), indicating that the sgson will become drier
everywhere by around 2055 and even more so by 209GC2009).

Impacts and vulnerabilities: According to the 2009 United Nations Global Disaster Risk
Reduction Assessment repip Mozambique is thethird most exposed African country to
climate related risks, having experienced 68 natural disasters in 50 years. Droughts occur
frequently in the southern and central regions, ranging from seven to four every decade. The
country hasa high level of vulnerability to flooding, sea level rise and increased tropical
cyclones, which threaten the livelihoods of the coastal populations. While climate risks differ
for the distinct agreecological regions, overall it is expected that floak iin river basins and

flood plains will increase notably in the south, whereas the coastal areas of the Central Zone
will be heavily impacted by more intense cyclones, sea level rise and associated coastal
erosion, posing mimmediate threat to existingdwns and settlements, and to infrastructure
investments. While an increase in disaster risk along the coastline is expected to occur
progressively, the consequences of the impacts are expected to increase exponéhtially.

® UNDP Climate Change Country ProfiGC, 2009.
YINGC. 2012.
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Analysis of the interactions betweecyclone risk and sea level rise performed for Beira and
Maputo illustrate that relatively small levels of sea level rise dramatically increase the
probability of severe storm surge events, with associated damHges.

Arid and semarid areas as well as sentoastal regions are likely to lose suitable agricultural
land as a result of climate changeluced variations in rainfall. Increased evaporation (largest
in the SON monthspefore the onset of rain, particularly over the Limpopo and Zambezi river
valleys, is likely to result inlecreased soil moisture before the main cropping season starts,
which could affect food productiodNGC2009).Climate change is likely to aggravate food
insecurity in Mozambique through a number of different mechanisms. Crop yields will
decrease, with amverall projected reduction for maize by 2040 to 2065 of approximately 11
percentof present yield, and up todiween 30and 45percentdecreases in the area around
Tete!?

a2l YOALjdzSQa LYyAGALFE blradA2yLFt [/ 2YYdzyAOlF A2y (2
most affected by climate change are agriculture, forests and pasturesstock, water
resources, coastareas and resources, infragtture, health and fisheriesIn the absence of
adaptation Mozambique could lose up t0860 knf of land in the 2040s, or up to 0.6 percent

of national land area, and 910 people could be forced to migrate away from thesto(or

2.3 percent of the 204@opulation)”. The differential vulnerability to climate change of men
and women has been highlighted, as well as the greater vulnerability of children under five to
environment and climate related diseases such as malaria and diarrhoea, particularly when
access tomedial facilities is disrupted Taking into account impacts on agriculture,
hydropower, transportation networks and coastal areas, the 2010 World Bank Economics of
Adaptation to Climate Change study determines &P would fall between 4 and 14 percent
relative to baseline growth in the 20480 decade, if adaptation strategies were not
implemented.

In Mozambique, the greatest impact of climate change in the coming years will be in the form
of increasing exposure to natural disast&l3o address this,he earlier emphasis on risk
reduction and preparedness is now expanding to include a broader fornulwngerterm
adaptation.

“World Bank. 2010.
2INGC2012
®World Bank201Q
“INGC2012
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3.4.1.1 Adaptation

The INGC Phase Il report on responding to climate change (2012) identifies five priority areas
for adaptation, namely

Coastal protection Develop and implement integrated coastal zone management
plans; establish anditilise opportunities for privatgublic sector to cdund the
implementation of expensive hard engineering adaptation options; ensure public
participation and disseminate relevant information; disseminate knowledge and
information to decision makers; andonduct research on and monitor coastal
ecosystems.

Preparing cities Include climate change adaptation in legally binding documents of
cities, put the initial focus on interventions that have low ebenefit ratios and low
capital expenditure, and on themost vulnerable sites; form an Adaptation Planning
and Management Unit in each municipality, with the Mayor as the political champion;
establish a process for updating the prioritisation of adaptation measures and for
monitoring implementation progress.

Water resources Increase water supply by tapping into groundwater, building
reservoirs, communigpased approaches to watershed management, and by
desalination; and improve water management practices.

Agriculture and food securityAdjust sowing and plantg dates; switch to different
cultivars that are less sensitive to high temperatures and O3; invest in small scale
water harvesting infrastructure; develop communltpsed small scale irrigation
systems, improve the existing systems and establish nevafioiy systens; conserve
and improve soilsgonduct agricultural research and practice technology transfer, and
establish seed banks; and switch to cold fires.

Engaging the private sector in climate change mitigaticBovernment to support the
introduction of green technology by funding the cost difference between standard
technology and improved energgfficient technology; work with corporate
responsible investors as role models; engage the private sector in identifying and
utilising commercially viable agtation measures; and establish a Unique Contact
Point to support international investment in climate change adaptation and resilience
building programmes.

Many of the recommended adaptation measures require significant investmenstirphsses
municipality and centrafjovernment budgetsfor exampleBeira would require approximately
US$270 million over five years, mostly for coastal interventidns.

3.4.1.2 Mitigation

a2l I Yo ANGEz&a08) identifieseveral measures to mitigate emission of GHGs, and
these include: combating uncontrolled burning, reforestation, community based management
of forests, promotion of the use of renewable energy (solar and wind), rural electrification, use

®INGC, 2012
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of gas to replace thermal power, establishment and use of effigieilic transport systems,
promotion of energy efficient technologies across sectors and implementation of
Environmental Impact Assessments.

3.4.2 Identified needs associ@d with CCD articulated in wohop interactions

Participants provided a range of responsdaring the workshop sessiondedicataed to
identifying climate changeand CCBelated needs which indicated a strong level of
engagement with he issue. Participants Hitighted the following prioritied needs for
potential CCD:

A set of needs related CCD specific priorities were identified as:

A
A

A

Improvetechnologies(assessment of the technological needs)
Developagricultural practicesnore resistant to drought and more productive
Improve resilience and adaptability édod production, and focus on overaflood
securityin the country;

Focus orsoil erosionand saline intrusion

Combatillegal fires

Consider peciesreforestation for multiple use and mangrove protectipand

Rezom conservation areasnd establish new conservation areas

Additionally, a set of cross cutting needs were identified:

A

Revision of legislatiorfor the integration of climate changes aspects in the different
sectors (e.g. education, mining, étand development of a nationalimate change
strategy,

Integration of knowledge in climate changehy GKS D2@SNYYSyidQa
programmes, and

Establisiment of opportunities forexchange programmes between the sectors and

the communities

3.4.3 lIdentified needs for CCD articulated in gagonnaire data

Questionnaire data showed thatspondents tended to interpret CCD priority needs from the
perspective of theiinstitutional interest / mandate and/or disciplinary interest / manddsee
Table 2)

Table2: Needs ientified by different stakeholders / disciplinary specialists (derived from questionnaire data)

Institutional interest / mandate and/or
disciplinary interest / mandate

Need identified

A Climate bange research themes Office of the Rector /Human resource
4 Dissemination of the results
4 CCDri the curricula of universities
A Working with communitiesd protect traditional
knowledge
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Need identified

Institutional interest / mandate and/or

A Dissemination of the results of research and reports on
climate change and the institutional capaeiiyilding of
the private as welhs the public sector

disciplinary interest / mandate

Economics and managemenGiS and
Regional Planning

A CCD knowledge
A Funding resources for CCD
A Government involvement

Agronomy/ Agrarian Economics & Rur
Development

A Economy and influence poverty

Arts and Social Scienceachlty/
Geography

A Government prioritises CCD
A Developing longerm strategies

Ministry of Educatiorg Dices, HIV/AIDS
Project Manager

A Understanding and awarene$siilding on the matter of
climatic changes
4 Preparation of the communities for adaptation to each

IOPPE/Institutedr Development of
SmaliScale Fisheries/ Fisheries
Technical Expert

change, knowledge and techaicskill to deal with the
issue

Table 2 above shows thatakeholders and university staff observe a wide range of priority
needs that requie attention for CCD in Mozambique. The diversity of responses shows that
different institutions / disciplines and levels of intdisciplinary managemerdre needed to
develop an holistic view of whadf A Y 1S O2YLI GAo6f S RSB 2 LIVYSyY i
important to identify and recognésthese different perspectives in knowledge-mmduction

processes and approacheas personal and/or sector or institution specific experience and

context can shed light on the specific priority areas that need to lirem$ed The diversity of

responses from such a varied range of expshews the inter-disciplinary and muksectoral

nature of climate changeHow to harness such perspectiwgl the associated expertise that

informs such perspectives is the ultimateallenge of a knowledge gwoduction framework

and process.

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

A second important part of the Needs Analysis undenake the context of the SARUA
mapping studyinvolves more detailed analysis of Cikdidwledge research and capacity gaps
with a focus orthose identified in key national documents, and as articulated by stakeholders
and university staff attending the woskops and completing questionnaires.

3.5.1 Needs aalysis:Specific esearch needs and knowledge gaps

As noted in section 3.3.1 above, all the areas identified for adaptation and mitigation require
research and knowledge production. Specifically, and according tiNBE Phase 1l report on
responding to climate change (201E following researclareasare identified for informing
adaptation andmitigation responses:
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Coastal protection¢ Knowledge of coastal risk and vulnerability, infrastructure
adaptation, biodiversity and ecosystem services and livelihood options:

Undertake risk and vulnerability assments for coastal zone areas;

Establish infrastructure adaptation options and tecblogies (engineering

solutions);

Monitor marine and coastal ecosystems and gwsystem services they provide;
and

Establish how changes in coastal infrastructure arska level rise affects

livelihoods, and establish viable alternatives

Preparing cities¢ Knowledge of adaptation options, alternatives and priorities:

Identify adaptation options that have low cobenefit ratios and low capital
expenditure

Identify the most vulnerable sites;

Provide nformation to nform prioritisation of adaptation measurgand

Monitor implementation progress.

Water resourcesg Hydrometeorology knowledge, and integrated water resources
management for adaptation and climate resiit development

Establishappropriate options related to tapping into groundwater, and other
strategies such as building of reservoirs etc.

Inform and strengthen communitpased approaches to watershed management
Explore desalingtion options and

De\welop river basin vulnerability assessmergrd information to improve water
management practices and water system infrastructure resilience

Agriculture and food security¢ Adaptation knowledge to improve agricultural
productivity and climate resilient aigultural systems, technologies and practices

Conduct risk and vulnerability assessments to inform early warning systems and
the adjustment of sowing and planting dates

Identify appropriate cultivars that are less setng to high temperatures and Q3
Inform implementation and use of small scalater harvesting infrastructurand
community based irrigation system management

Research anservation and land use management to infolmonservation and
improvement of soils, improve land use management, anekplainhow to deal

with unplanned territorial zoning; and

Provide gro-ecologicakystem innovation and technology transfer

Private sector engagement in climate change mitigatiarkKnowledge of appropriate
green technology and energy efficient techogiles and commerally viable
adaptation measures:

Provide @gineering research into green and energy efficient technologres
renewable energyand

Develop esearch into viable adaptation measures and their commercial validity
and potential
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A set ofknowledge gaps and research needs were also identifietthe INGQGhat focus on
climate changeobservation, monitoring, modelling and risk and vulnerability assessment
and analysis

Systematic updates of information in several sectors (manufactugogstruction,
agriculture etc.);

Micro-level studies on the complex interface between population, environnaarndt
development in each region;

Climate vulnerability resarch to inform decision making;

Studies of the impact of climate chge on the Zambeziver;

Research on mapping areas of risk to climate change inambigue, specifically
regarding food security, transport andatural disasters and research;

Research on coping with drought and climate change (CwDCC), which includes
devebpment of earlywarning systemsimprovement in the communication lines to
make weather forecast and climate infoation available to communities;

Climate Change Risk Analysis, which includes the need for technical studies to inform
the climate change risk analysis matiiix anongoing and systematic process;

Ongoing modelling of climate change impact on #zenbezi, Limpopo, Pungue basins;
and

INGC adaptation framework programmes for private and equity funding (Clean Energy,
Micro and Small Scale Lending, CompostingroAgprestry Fundlso need to be
extended with ongoing research

Relating strongly tahe National Institute for Disaster Manageme(iNGC 2012) report on
Responding to Climate Change in Mozambique Phase Il priorities and knowledgseaidth
needs areknowledge and research needs related to the following categories identified in the
workshop (shown in more detail in Table 3):

Agriculture, deforestation, conservation and ecosystem management
Efficacy of government policy and legislation

Technology deelopment and

Education, training, communication andlgic awareness and participation
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Table3: Knowledge, research and individual and institutional capacity gaps identified by workshop participants

Prioritised needs for CCC

Knowledge gaps

Research gaps

Individual capacity gaps

Institutional capacity gaps

Agriculture, Deforestation, Conservation and Ecosystem Management

Develop agricultural
practices more
resistant to drought
and more productive

A Inadequae knowledge of
resilient seedsyariability and
approachego establish more
drought resistant yet productive
crop varieties

A Research that can establish
viable new cultivars and resilier
seedvarieties and associated
carry through of research
informationto ensure successfu
dissemination and
implementation of results

A Lackof technical and scientific
capacity especially for
researching new drought
resistant cultivars

A Inadequate capacity to mobibs
resources

A Lack of continuity and follow
through in research approache
¢ such research needs dedicate
trailing and testing over time

Food security

A Lack of technical knowledge on
production techniques

A Inadequateresearch into
effectiveimplementation of
agro-processing techniques

A Lack individuaskills on agre
processing techniques

A Inadequate extension service
skills

A Weak dissemination of agro
processing techniques (e.g. for
rural extensionofficers)

Soil erosion and
saline intrusion

A Lack of technical knowledge on
combating soil erosion and
unplanned territorial zoning

A Weak dissemination of
techniques to combat soil
erosion

A Lack of skills in the
dissemination of techniques to
manage and use soils

A Weak urban and physicénd
useplanning

Species reforestation
for multiple use and

A Lack of knowledge on
sustainability issues related to

A Research into sustainable
approaches to forest resources
management and reforestation

A Need for forestry gecialists and
coastal zone botanical
scientisty ecologists who have

A Weak law enforcement

conservation areas
and establishment of
new conservation
areas

of migratory species and of
traditional migratory routes

conservation management

biodiversity / conservation
management

mangroveprotection forest resources
approaches, especially also for| climate change expertise
mangrove protection along the
coast
Rezoning of /. Weak knowledge of the ecology * Research into biodiversity / A Lack of specific training A This issue is dealtith by two

different institutions with lack of
resource mobiligtion skills

A Weakinformation dissemination
and useof the existing
biodiversityresearch projects
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Prioritised needs for CCC Knowledge gaps Research gaps Individual capacity gaps Institutional capacity gaps

Combating illegal # Lack of quantified knowledge o| * Insufficient anthropological and| 2 Lack of ecolgical scientists and| » Weak law enforcement and lac
fires the effects of illegal fires sociologicatlatarelated to anthropologists that specia of information compilation on
illegal fires in fire the effects of illegal fires

Efficacy of Government Policy and Legislation

Integrate climate 4 Knowledge of risk and A Inter-sectoral research on A Lack of motivation A Lack of integration for micro
resilience into vulnerability and alternatives fo| ~ climate resilience for policy A Lack of intedisciplinary projects

mainstream adaptation and mitigation to making specialists that can facilitate A Lack of definition o&ppropriate
development inform mainstreamingf A Risk and vulnerability inter-sectoral ceoperation labour time for research
investmentc in climate resilience into assessments per sector and | A Lack of specialists for climate activities

agriculture, natural development planning and overall resilience research across A Lack of legislation to manage
resource investment (includes knowledge + Infrastructure planmg research| sectors the implementation of sectoral
management of financial implications) programmes

(including water),
coastal infrastructure
development, roads,
and private sector
investment
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Research gaps

Individual capacity gaps

Institutional capacity gaps

Revision of legislatior
for the integration of
climate change
aspects in the
different sectors (e.g.
education, mining,
etc.) and
development of a
national climate
change strategy

A Inadequateintegrated policy
framework on climate change

A Lack of ongoing monitoring and
assessment

i Research int@ross sector

i Inadequate knowledge of

integrationthat is based on the
dynamics of climate change an
implications fordifferent sectors

vulnerabilities associated with
different sectors

A Lack of skills and knowledge or| 2

the dynamics of climate change
(resulting in the need for staff
training and capacity
development)

A Lack of capacity to assess
national policies

Lack of financial motivation (lov
salaries)

A Research centres lackedibility
A Lack of training needs analysis
A Staffing is inadequate and staff

lack specific CC expertise

i Weaklegislation dissemination

and law enforcement by the
different se¢ors

» Research policies and incentive

are inadequate

i Policy harmoniation and cross

sectoral coordinations weak

i Lack of strategies on national

investments

Technology Development

Improved
technologies
(assessment of the
technological needs)

A Lack ofufficient knavledge and
implementation oftechnological
development plans

i Research to establish

technological needs and
alternative technological
development pathways in
different sectors (e.g.
agriculture, mining, coastal zon
management, infrastructure
development)

A Lack of qualified staff (e.g. for
genetic improvement of seeds,
management and information
and for cleaner production /
clean technology development

i Lack ofresearchfundingand

equipment

i Lack of information

dissemination

i Insufficient legigtion on

technologies

i Strict customs and tax

regulation hindering the
acquisition of research
equipment
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Individual capacity gaps Institutional capacity gaps

Research gaps

Education, Training, Communication and Public Awareness and Participation

Establish
opportunities for
exchange
progranmmes
between the sectors
and thecommunities

A Lack of contextualation of the

» Communitybased

school curriculaand knowledge
of how to effectively
contextualisecurricula to
include CC issues

environmental awarenesand
knowledge for new challenges
of CC

A Research to model approaches

to curriculum contextualisation

i Research to inform community

based adaptation

» Communitybased vulnerability

assessments to inform
awareness programmes

» Environmental education

curriculum specialists with
knowledgeof how to
contextualise curricula

» Communitybased extension

officers withknowledgeof
climate changerulnerabilities
and adaptatiorstrategies

A Lack of definition of strategies &

i Lackof awareness programes

structural levein the education
systemto deal with climate
change activitieand curriculum
contextualisation

for communitiesand inadequate
extension services

Promote research
projects on climate
change terminology
and its effects on
LIS 2 LI eSadé
O2dzy i NB Q&

i Lack of integration of climate

i Lack of understanding of climat

change agenda in the school
curriculaand in higher
education

change terminology and
conceps

» Environmental education

researchto inform curriculum
development

i Research appropriate

dissemination strategies for
effective communication of
research informatiorand
climate change concepts and
knowledge in accessible format

i Lackof individual motivation
» Environmental education /

Education for Sustainable
Development specialists

i Climatechange communication

specialists

i Lack of research funding
» Lack of professital careers

i+ Lack of dissemination of

associated to climate change
and environmental education

research data and information
with the communities

Promote professional
internships related to
climate change
(across different
sectors, institutions
anddisciplines)

» Knowledge of the range and

scope of potential internships
and where placements can be
made

i Research into knowledge

exchange strategies and
potential host institutions to
inform internship programme
development

i Lack of individual engagement

in climate change projects and
activities

i Lack of professional internships
i Lack of appropriate research

and training institutions to host
interns
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As shown in Tablg, these research and knowledge needs as discussed in the workshiap
more nuanced than those identified via policy. They also inclkdewledge gapsnot
mentioned elsewhere such as the need for knowledge on how to integrate climate change and
CCD related knowledge in school and higher education curricula; and kryamddhow to
improve communications and understanding of climate change terminology and concepts. A
commonly cited concern related to knowledge is the inefficacy of existing knowledge transfer
processes in Mozambique.

Prioritisedresearch g@ps show that here is a need for vulnerability assessment research to
inform various sectors, including agriculture, forestry, coastal zone management, and
conservation services; and that this research is also necessary to inform communication and
education programmes ral processes as well as disaster risk reduction and the various
priorities that have been identified for longer term adaptation and mitigatibris interesting

also to note thatknowledge and research needs relatedhealth and in particular climate
change ad its effect of disease (e.g.ataria)were not identified anywhere in policy or in
workshop or questionnaire data, despite this being a key vulnerability in Mozambigue that
would no doubt require research to inform appropriate responses and planning

The priorities for CCDrelating to education, curriculum development, participant and
knowledge transfershould not only help with expanding community awareness of climate
change risks and responses, and the wider societal transition towards CCEhadold also
deal with the social processes necessarintplement policies and strategies related to CCD

A further part of addressing the process question related to CCD policy implementation is a
strong analysis of individual and institutional capacigpg which are addressed in the
following two sections.

The INGC (2012hotes that key capacity gaps exist in enabling individuals to participate in
systematic observatiorof parameters of climate change. Other kiiglds requiring capacity
support include: kmate changemodelling amospheric chemistry;risk assessment and
management; marine pollution; revironmental auditing;Information and Communication
Technology (ICT)XZeographic Information 8stems;Physics; tbaster risk planningnd urban
planning The capacity toprocess existing climate change datéor application and
implementation is needed, along with capacily conduct vulnerability assessmentsand
developadaptation options Participatingn international negotiationson climae change and
evaluating technological needsf the country are also desperately needed according to the
policy documents assessed. There are also key individual capacity gapgat management
andinternational fundraisingfor climate change and CCD related projects.

Key considerationsfor individual @pacity development expressed by the workshop
participants involved @ overall lack of technical and scientific capagcitgue to insufficient
specialied training. This in tur leads to scarcity of available qualified staff in climate change
related and CCD fields. Another area of concern raised in the workshops was the noticeable
lack of motivation particularly from governmento participate in climate change and CCD.
Partiaular skills needed focused mainly @griculture and food security such as agro-
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processing techniguesncluding échniques to manage and use soilfie lack ofonservation
and technology developmentraining, environmental education curriculum developme
and extension serviceswere also mentioned. Generally participants felt there could be
improvements to enable capacities fimformation disseminatiomnd ceproduction capacities
across priority areas.

Thepolicy review revealed the following specific institutional capacity gaps, which were mainly
sourced from the INGC (2012):

Inadequate observation systems and information management systems;
Conditionsnot conducive to the development of research activi@sational level;
Inadequate vaste management in urban areas;

Inadequate funds for conducting research activities;

Lack oftaff competencies needed to deliver institutional mandates;

Lack ofenforcement/implementation of existing policies and strategies

Lack of intefinstitutional cooperation;

Inadequate linkages between the new research areas and curricula;
Decentralised decisiemaking and early recovery capacity; and

Inadequate linkage between knowledge generation and use.

The Mozambiqueworkshop and questionnaire identified the need for institutional capacity
building in a range of key aredsadequate capacitjo mobilise resourcesand fundraising was
noted, and linked to this was the lack of incentives for professionals to get ivoiv€ECD
researchas salaries and research budgets are low. Another capacity gap raised was the
noticeable &ck of information sharing at institutional leyels well as with the general public
and other communities. On this note, one patrticipant raisegl ifsue that there is a noticeable
lack of clearly defined climate change mandates leading to each sector potentially duplicating
efforts. Workshop participants felt that institutions need to improve their capacities for
offering professional careers assated to climate changewhich also includes providing
professional internsips for recent graduates. Arespecific institutional capacity gaps raised

by participants included urban and physical planning, law enforcement, dissemination ef agro
processing échniques (e.g. through agricultural extension) and low levels of capacity for
monitoring, observationmodellingand risk and vulnerability assessment due in part also to
insufficient investment in these research areas, and also due to lack of adequssarch
facilities.
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This section describes the current responses of different institutions (higher education,
government, NGO/CBO, private sector) to addressing climate change and promoting CCD,
within the broad context of the abovmentioned research, knowledge and capacity gaps.
Core emphasis is placed on higher education itins, as it is widely recogmid that they

have an important role to play in research, education and training, mandviding policy and
strategy support and leadership for development.

The institutional review begins by mentioning wider institutional arrangements for addressing
climate change and moving towards CCD, and any relevant research and development
frameworlks. It then goes on to discuss some of the current climate change and CCD initiatives
and programmes that are taking placeNtozambique and identifies some of key stakeholders
that could form partofa 2 T | Y 6 ICGCRIk@dWEdge guroduction framework.

Following that, it examines understandings of CCD amongst stakeholders and university staff,
and then begins to probe research practice and capacity, as well as curriculum, teaching and
learning programmes and capacitythe higher education sectoEromthere, it also considers

other aspects of higher education interaction with climate change and CCD, namely

community engagement, student involvement, policy engagement and campus sustainability

initiatives.

Estudos Gerais Universitarios was the first higher education institution established in
Mozambique (in 1962). In 1968 this university became known as the University of Lourengo
Marques. B 1974 the university offered 17 degree programmes across diverse academic and
professional disciplinefChilundo 2010). At that time the university was mainly reserved for
students of Portuguese colonials, and only a small humber of Mozambicans gaimss &xc

the university (Higher Education in Mozambique Patrol n.d.). After independence the
University of Lourenco Marques became Eduardo Mondlane University. Eduardo Mondlane
University is considered the first real Mozambican university and had the agwpainding
access to higher education for large numbers of Mozambicans. In 1985 the Pedagogic
University was established, making it the second public university in Mozambique. The main
purpose of this university was to train teachers for the national edooasystem. A few years

'8 This short smmary is derived from a SARUA country prafiimpiled by Nteboheng Mahlahén 2011(Chapter 9Mozambique
in A profile of Higher Education in Southéfnica, Volume 2, www.sarua.org)
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later a third public university was established, the Instituto Superior de Relacoes Internacionais
(ISRI), whose mission is to train people in diplomacy studies. The Universidade Luario was
established in Nampula in 2006 and now ahss campuses in Pemba and Lichinga. In 2007
the University of Zambezi was established. Located in Beira, this new university began
admitting students from 2009. Private higher education was only officially permitted in 1993
through a new higher educatiopolicy which provided for the approval of private higher
education. In the first three years after the policy came into being, three private institutions
were established (Knight and Teferra 2008) and there has been a tremendous growth in the
number of hidner education institutions since then. Today there are a total of 13 private higher
education institutions and 13 public higher education institutions (including universities).

In 1995 the first National Education Policy and Strategies for Implementatisnapproved.

This document aimed to improve the economy by increasing the literacy rate in the country
(Kotecha 2008). The Education Sector Strategic Plang2008 was launched in 1998 and its
main focus was to improve access of education for all, eafpedor women; improve the
quality of education; and strengthen the financial and administrative infrastructure of
institutions to ensure effective and sustainable delivery of education. At the end of thig; 1999
2003 strategic plan cycle, a number of gapsl possible improvements were identified in the
higher education sector and a new higher education law was passed in 2003. Through this plan
(covering the period 20@2009), the Ministry for Higher Education, Science and Technology
(MHEST) sought to ackie the following objectives: 1) enhance research at cultural and
technical levels via training to address relevant problems facing society and business towards
national development and human heritage; 2) develop a highly skilled core of technical and
reseach staff through training; 3) encourage the third mission of the university through
extension services, mainly through knowledge dissemination and exchange; and 4) enhance
human capital production to the training of graduates of high quality. It includady of the

same initiatives as the first, but in addition focused on the development of vocational
education and higher educatiols6M 2005). This policy document advocates for an increase

in higher education access through vocational and other tertiargné of education and the
production of human capital with the skills relevant for the recovering economy.

Originally, the higher education sector in Mozambique was governed as an integral part of the
Ministry of Education, and no particular emphasis waaced on higher education as a
separate section. However, between 2000 and 2004 the need to improve the capacity for
human capital formation as well as research and innovation lead to the creation of the
Ministry of Higher Education, Science and Technoldggether with MHEST, two councils
were established: the Higher Education Council, and the National Council on Higher Education,
Science and Technology, composed of rectors from both public and private higher education
institutions (Bailey et al. 2011Jhese two councils were set up to advise MHEST as part of its
decisionmaking process.

The 2004 Constitution of Mozambique provides for a sustainable development policy
orientation while Agenda 202%5pM2003) alsgrovides for climate change as a cresgting
issue. Mozambique's proactive response to climate change has resulted in the development of
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the National Climate Change Strategy, which was passed by the Council of Ministers in
November 2012 and constitutes a fram2wJj T2 NJ Sy Kl yOAy3 (GKS O2dzy i NE
change; and the national strategy on Disaster Risk Reduction and Climate Change Adaptation.
Climate concerns are integrated into various policies and programmes, including the Master

Plan for Preventiomnd Mitigaion of Natural Disasters (200@nvironmental Strategy for the

Sustainable Bvelopment of Mozambique (200@nd National Water Resources Management

Strategy (2006).

Key achievements of the INGC Phase Il study (2002) include detailed vulnerability risk
analysis and neoegret adaptation options for 11 higlisk coastal cities and towns; city
adaptation strategies for 2010 to 2015 for Maputo, Beira and Quelimane; a business plan for
Climate Chang&nowledge Centrédiscussed below in more detaigarly-warning mapping of
changes in inundation and risk areas resulting from climate change for the Zambezi, Limpopo
and Pungwe rivers; development of four commercially viable adaptation programmes in
partnership with the pivate sector, each worth US$50 million to US$100 million of private
sector investment over a fivgear timespan; and a National Strategy on Disaster Risk
Reduction.

The existing institutional arrangements for climate change are shared between two councils
leading to parallel decisiemakingg the Sustainable Development Council (CONDES), which is
responsible for climate change and the environment; and the Coordin&mmcil for Disaster
Management (CCGC), which is responsible for clirohtange and disaster riskh@ Ministry

for the Coordination of Environmental Affairs (MICOA) is the designated national authority for
climate change in Mozambique. It hasthe respoiisA f A 1&é (12 2@0SNESS GKS 02c¢
in the UNFCCCproviding institutional leadership on mitigation and low carbon development.
The National Disaster Management Institute (Instituto Nacional de Gestdo de Calamidades
INGC), under the Ministry &tate Administration, provides institutional leadership on disaster
risk and vulnerability reduction, as well as research into the potential effects of climate
change. The Ministry of Planning and Development (MPD) is responsible for mainstreaming
climate change into the planning policies of the country, providimgtitutional leadership on
adaptation across sectors. The Intestitutional Group on Climate Change (GIIMC) provides a
mechanism for line ministries to debate climate change matters, while Ehgironment
Working Group Coordinates donor activities on environment, including climate change. The
coordinated response has resulted in the Mozambique Climate Change and Development
(CCD) Combined Work Programme.

According to the SARVA report (2012),2dmbique has a mulstakeholder forum on climate
OKIy3aS GKIG AyOfdzRSa bDha &dzOK |a /! w93 22NIR
''YAGSR bl aGAz2zya | dzvlty { SHABITAS)YCGRigsiiaiid QlimiBe TNAngeY S Qa  «
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Initiative also provides for thearticipation of NGOs and community based organisations and
associations on climate change in urban ar€as

4.3 Research and developmemstitutions

a2l YOoAljdz§Qa LbD/ oO6Hnnov KAIKEAIKGISR F2dzNJ
concerned with climateehange: the National Meteorological Institute, the National Institute

for Agronomic Investigation, the University of Eduardo Mondlane, and the Universidade
Pedagogica; and noted the absence of a framework to facilitate -insitutional linkages.

Under KSYS aS@Sy 27F L b DClimkie ChaSgekdofvRdgd Behtr@ndisbe |
Sadlroft AaKSR GKFG oAff o0dZAf R GKS O2dzyiNEBQaA
capacity on climate change through research, education, awareness building and provision of
advisory services. Information packages, from research findings, will be targeted at
management, administrative and technical staff at both provincial and district levels.
Multidisciplinary research projects will be employed to generate solutions to atlaptand
mitigation as per nationally defined priorities

4.4 Some current CCD initiatives and programmes

There are a number of CCD initiatives and programmes activBldmambique This
institutional analysis was only able to identfgmeof these (Table 4More comprehensive
national analysis would be able to expand the insights into existing active programmes.

Table4: Some CCE initiatives and programmes in Mozambique

Status / additional
comments

Programme /

Driving agency /

Focusandtimeframe
department

initiative

UN Joint Implementedby 2008¢ 2010Adaptation to

Programme in
Environmental
Mainstreaming
and Adaptation

Ministry of
Agriculture, INGC
INAM and MICOA;
with sixUnited

climate change at policy and

practice levels in Gaza Provinc
along the Limpopo River Basir
Includes enhanced community

to Climate Nations agencies coping and adaptation
Change Funded by Spain measures
MDG Fund
Adaptation in Ministry of 2012¢ 2016: Integrate coastal | Documentand

the Coastal
Zones of
Mozambique

Environment
(MICOA), UNDP

Funced by GEEEDCF

CC risks into key decision
making processes; enhance
adaptive capacity of coastal
communities.

disseminate best practice

Replication plan for
successful coastal
adaptation pilots

Awareness campaig

" UN-Habitat. 2009Climate change in urban areas of Mozambique: A pilot initiative in Maputa; @iliminary assessment and

proposed implementation strategilaputo: MIC@ & Maputo Municipality Council.
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Driving agency /

department

Focusandtimeframe

Status / additional
comments

Africa
Adaptation
Programme

INGC, MICOA
UNDP
Funded by

Gowernmentof Japan

2009%;2012: Strengthen
dynamic long term planning
mechanisms; harmonise
institutional frameworks;
strengthen leadership;
implement policies; expand
financing options for
adaptation; generatand share
knowledge on adjusting
national development
processes to imrporate CC
risks

Technical studies includec
developing a Climate
Change Risk Analysis
Matrix and modelling
climate change impact on
the Zambezi, Limpopo,
Pungue basins. INGC
adaptation framework
programmes for private
and equity funding (Clean
Energy, Mimo and Small
Scale Lending,
Composting, Agro
Forestry Fund)

Economics of
Adaptation to
Climate Change
(EACC)

World Bank

Completed 2010: Explored
impact on economy & costs of
adaptation in agriculture,
transport, energy & coastal
zone

Economic assessments
carried out

Coping with Implemented by 2009¢ 2014: Reduce drought | Early warning systems;
Drought and MICOA with UNDP | vulnerability in farming and improve the
Climate Change support, funded by | pastoral communities by communication lines to
(CwDCC) GEF SCCF guaranteeing water supply and make weather forecast
through training local and climate information
communities to grow drought | available to communities
resistant crops, like sweet
potato, cassava or sorghum
Pilot Ministry of Ongoing: Integrate climate Enhanced National Water
Progranmefor | Environment resilience into manstream Information System to
Climate (MICOA), MPD, development investment, in support climateresilience
Resilience World Bank agriculture, natural resource | water-enabled economic
management (including water), growth
coastal infrastructure
development, roads, and
private sector investrant
Climate Financed by CDKN, | 2012;2013: Aimed to assess | Report produced and
Learning for implemented in the extent to which climate learning engagements
African partnership by the change and CCD are addressq completed
Agriculture Natural Resurces by agricultural research,

(CLAA) project
¢ Mozambique

Institute of the
University of

extension and development
activities and programmes.

country study | Greenwich (NRI), the Also facilitated stakeholder
Forum for learning about CC and climate
Agricultural Researcl compatible agricultural

in Africa (FARA) and| development

the African Forum for
Agriculural Advisory

Services (AFAAS)

Note: The list in Table 4 isot comprehensive but iglustrative of how some of the issues identified above are
already being addressed

May 2014



SARUAlimate Change Countsapping studyMozambiqueCountry Report

At present, climate change issues are addressed in some sectors as specific climate mitigation
and adaptation policies such aké National Institute for Disaster Management (INGC) report

on Responding to Climate Change Mozambique Phase Il (20@®12), the Summary of
Mozambique Needé&ssessmentor Climate Risk Capacity Building in Southern A{2€4.2),

and theStrategic Programme for Climate Resilience: Mozambique, June 20&d.with these
policies, here is a needo develop a common understanding of the core issues of Climate
Compatible Development (CCD) necessary for knowledgpramuction in Mozambique
Discussion on the meaning of climate compatible developmenhinvitorkshop in Maputo
centredon the core deinition provided by the facilitators:

Climate compatible development (CCD) is low carbon, climate resilient develogment
in other words, development that integrates current and future climate risks,
adaptation to climate change, and mitigation (or redoo)li of greenhouse gas
emissions.

Given uncertainties in climate projections, and the complex manner in which climate
change and other drivers such as mommental degradation, globahsion and
economic development processes interact, climate compatildeetbpment (CCD)

necessitates an iterative, learniimy-doing approach, that involves going
adaptation.

Amongst the stakeholders involved in CCD related policy and knowledge mediation activities,
different understandings of CCD exist, as shown by thesaasfrom the questionnaire data:

G/ /5 A& GKS NBRAzOGAZ2Yy 2F SYAaaArzya o& dzAaS N
G/ /5 A& aA2YSOUKAY3a NBfIFIGIRRIRSDES 2YwWEy A &K NY
and

G/ /5 A& GKS LINRPY2U0GA2Yy 2NJ AYLX Stigyhémtd A2y 2 7F
the new context or changing trends in the climatic situation. The perspective is to

anticipate negative effects on the climate and mitigate climatic impacts on
420A2S02y2YA0 YR LINPRdAzOGADS I OGAQBAGASEE @

Within the wiversities across Mozambigquthere were somewhatifferent understandings of

CCD, as shown by these extracts from the questionnaire data obtained from nine university
respondents:

4/ /5 A& GKS Ayo@2f@SYSyid 2F GKS O2YYdzyrde Ay
the results obt@ned. It involves research that feeds into the definition of government

policies on flooding, slash and burn activities, and devastation of fauna and flora
O0A2RAOSNEAGE f2aa0¢

G/ /5 NBFSNE (2 I yS¢g RSOSt2LIVSyid | LILINEI OK
consiENJ} GA2Y GAGK NBIFNR ;@8 OdzZNNByYyid Of AYIFGS OF
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G4/ /5 A& RSGSt2LIYSyd GKIG GF18a Ay | 002dzyi
of GHG, and increases the capacity of carbon sinks; enhances green economy and the
use of alternative and clean energ® szZND S a ¢

From this it is possible to see that although understandings of CCD differ amongst and
between stakeholders and university staff involved in CCD related work, there is generally a
close conceptual association between climate compatible developraadtadaptation and
mitigation, and climate compatible development arslistainable development It is also
apparent thatthe concept of CCD i=latively newto some of the stakeholder€ontextalso

has an influence on how CCD is understood, and infeenmeaning making and
understanding of the concept. This has important implications for knowledggraatuction
processes, and will require careful engagement in development of mutual understanding in
such processes.

45.2.1 General view

An assessment of what research is needed for CCD in Mozambique dmidilad database
search of all research published on climate change / sustainable development research in
Mozambiquewould provide substantive detailnowhat research is already being conducted in
Mozambique As this fell outside of the scope of this study, it is only possible to shaveof

the research that is currently being undertaken on climate changédomambique

The INGC (2003)showsthat in Mozambiquevarious institutions conduct research activities in
areas inherent to climate change, each one dealing with the components relevant to its area of
specialisation. From these institutigrthie following can be noted:

The National Meteorological Itigite is responsible for studying agaimatology,
climate and human cofort and climatic conditions;

The Mozambiquénstitute for Agricultural Research (IIAN§responsible for research
related tothe study and improveent of agricultural varieties, @hfor addressing dry

land agriculture and water conservation issues, and dgrestry research, as well as
climate related agreecological research (although thisrist the only research they

do);

The Eduardo Mondlane University conducts academic rebeagkevant to climate
studies;

The Universidade Pedagogica is concerned with simulation and adaptation studies, as
well as environmental education;

The Catholic University of Mozambique (recently established private university) is also
beginning to underke climate related research in a number of its facujtaasd

The Higher School of Rural Development (ESUDER) operated jointly with UEM (recently
opened in Inhambane Province) is also beginning to undertake climate related
research.

An examination of Mozambique policy documents reveals some interesting reterate
changeresearch, and shows that Mozamnan researchers are contributing knowledge to
policy and strategy for CCD in Mozambique:
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