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1 INTRODUCTION 

1.1 Regional climate risks and climate compatible development in southern 
Africa 

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 a range of existing stressors, including water availability, land 

degradation, desertification and loss of biodiversity constrain food security and development. 

wŜŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǎǘǊǳŎǘǳǊŀƭ ǇƻǾŜǊǘȅ ƛǎ ŦǳǊǘƘŜǊ ŎƘŀƭƭŜƴƎŜŘ ōȅ ƘŜŀƭǘƘ ǘƘǊŜŀǘǎ ǎǳŎƘ ŀǎ 

malaria 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 dependent on natural 

resources. ¢ƘŜ ǊŜƎƛƻƴΩǎ ƘƛƎƘ Ǿulnerability to climate change is a function of the severity of the 

projected physical climate impacts and this multi-stressor context, which heightens both 

exposure and sensitivity to the impacts.  

In addition to its role as a risk multiplier, 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 (IPCC 2007); projections indicate a 3.4°C increase in annual 

temperature (up to 3.7°C in spring), when comparing the period 1980ς1999 with the period 

2080ς2099. Mean warming over land surfaces in southern Africa is likely to exceed the 

average global land surface temperature increases in all seasons.1 Further projections are for 

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 Figure 1. 2] Additional climate-driven 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 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 

ǇǊŜǎǎǳǊŜǎ ŦŀŎŜŘ ōȅ ǇŜƻǇƭŜΣ ŀƴŘ ŀǘ ǘƘŜ ƴŀǘƛƻƴŀƭ ƭŜǾŜƭ ƻƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜ-

dependent economies. The all-encompassing 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 broad-based responses.   

                                                           

1 IPCC. 2013. Impacts, Vulnerability and Adaptation: Africa. IPCC Fifth Assessment Report, draft for Final Government Review, 

Chapter 22. 
2 The projections of future climate change displayed in Figures 1 and 2 were provided by the Council for Scientific and Industrial 

Research (CSIR), and have been obtained through downscaling the output of a number of coupled global 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 Panel on Climate Change 

(IPCC). Details on these simulations are provided in the LTAS Phase 1 Technical Report no. 1. The regional model used is the 

conformal-cubic 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 

aΦ ¢ƘŀǘŎƘŜǊΦ нлммΦ άaǳƭǘƛ-scale climate modelling over southern Africa using a variable-ǊŜǎƻƭǳǘƛƻƴ Ǝƭƻōŀƭ ƳƻŘŜƭΣέ Water SA 37: 

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 of downscalings of three CGCM projections, for each of the 
time-slabs. The downscalings were performed using the regional model CCAM. All the CGCM projections are contributing to CMIP5 and AR5 of the IPCC, and are for RCP4.5. 

Figure 1: Projected change in the annual average temperature (°C) and annual average rainfall (mm) over the SADC region, for the time-slab 2040ς2060 and 2080ς2099, relative to 1970ς2005 
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Note: The 90th percentile (upper panel), median (middle panel) and 10th percentile (lower panel) are shown for an ensemble of downscalings of three CGCM projections, for each of the 
time-slabs. The downscalings were performed using the regional model CCAM. All the CGCM projections are contributing to CMIP5 and AR5 of the IPCC, and are for RCP8.5. 

Figure 2: Projected change in the annual average temperature (°C) and annual average rainfall (mm) over the SADC region, for the time-slab 2040ς2060 and 2080ς2099, relative to 1970ς2005 
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Figures 1 and 23 showed the projected change in the annual average temperature (°C) and 

annual average rainfall (mm) over the SADC region, for the time-slabs 2040ς2060 and 2080ς

2099, relative to 1970ς-2005. The Figure 1 CGCM projections are for RCP4.5 and Figure 2 

projections are for RCP8.5. 

Shifting perspective ŦǊƻƳ ΨŘŜǾŜƭƻǇƳŜƴǘΩ ǘƻ ΨŎƭƛƳŀǘŜ ŎƻƳǇŀǘƛōƭŜ ŘŜǾŜƭƻǇƳŜƴǘΩ ǊŜǉǳƛǊŜǎ 

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 universities. Universities 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 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 multiplier effect of climate 

change, coupled with the multiple stressor context, it is clear that the impacts of climate 

change will be far-ranging, acting upon diverse sectors such as transportation, agriculture, 

health, industry and tourism. This necessitates a wide-ranging and cross-sector response, 

which will call upon non-climate-related knowledge fields. 

Universities need to develop a strong understanding of the knowledge, teaching, research and 

outreach implications of the external climate change development context in which they 

operate. This calls for: 

Â New scientific directions and practices; 

Â New teaching and learning content and approaches; 

Â Stronger forms of community outreach and policy outreach activities; and 

Â Enhanced collaboration between universities and other knowledge producers and 

users in society. 

In recognition of the above issues and their longer-term implications for society and 

universities, the Southern African Regional Universities Association (SARUA) hosted a 

Leadership Dialogue in 2011, which resulted in a vision for a collaborative programme on 

climate change capacity development, with a defined set of outcomes. This programme is 

ƘƛƎƘƭȅ ǊŜƭŜǾŀƴǘ ŦƻǊ .ƻǘǎǿŀƴŀΣ ƎƛǾŜƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŎƭƛƳŀǘŜ 

change. 

  

                                                           

3 Climate trends and scenarios for South Africa. Long-term Adaptation Scenarios Flagship Research Programme (LTAS). Phase 1, 

¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘ ƴƻΦ мΦ 9ƴƎŜƭōǊŜŎƘǘ Ŝǘ ŀƭΦΣ άaǳƭǘƛ-ǎŎŀƭŜ ŎƭƛƳŀǘŜ ƳƻŘŜƭƭƛƴƎέΦ 
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1.2 The SARUA Climate Change initiative: History and Objectives  

Arising from the 2011 Leadership Dialogue, SARUA designed a five-year programme for 

Climate Change Capacity Development, to deliver on its mandate of promoting, strengthening 

and increasing higher education research and innovation, through expanded inter-institutional 

collaboration and capacity building initiatives throughout the region. The five-year programme 

ƛǎ ŜƴŘƻǊǎŜŘ ōȅ ŀ ƳŀƧƻǊƛǘȅ ƻŦ ±ƛŎŜ /ƘŀƴŎŜƭƭƻǊǎ ǿƛǘƘƛƴ {!w¦!Ωǎ сн ǇǳōƭƛŎ ǳƴƛǾŜǊǎƛǘȅ ƳŜƳōŜǊǎ όŀǎ 

at August 2013). The programme aims to build capacity for climate compatible development 

(CCD), which is emerging as a platform for significant collaboration across the academic sector.  

The objectives identified are as follows: 

Â Collaborative network development (establishment of six interesting collaborative 

networks); 

Â Policy and community outreach; 

Â Research (140 PhD students (average 10 per country) in two themed research 

programmes); 

Â Teaching and learning (integration of CCD into undergraduate and Masters degree 

programmes); 

Â Knowledge management (regional database and knowledge management systems); 

and 

Â Institutional learning and support (ongoing reflexive development of programme).4  

The programme started with an extensive mapping study of current climate-related priorities 

and university capabilities for CCD of countries in the region, supported by funding from the 

UK and Dutch-funded Climate and Development Knowledge Network (CDKN). The Higher 

Education Management Africa consortium (HEMA) is coordinating the study on behalf of 

SARUA. This Botswana Country Report forms part of the mapping study. 

The initiative is diagrammatically illustrated below.  

                                                           

4 Butler-Adam, J. 2012.  The Southern African Regional Universities Association (SARUA). Seven Years of Regional Higher Education 

Advancement. 2006-2012. Johannesburg: SARUA. 
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Figure 3: The SARUA Climate Change Capacity Development Programme, showing the mapping study 

 

The intended outcome of the SARUA mapping study will be a collaborative research 

framework to enhance co-production of knowledge on CCD. It will include strategies to 

strengthen networks for climate compatible development research, teaching, community and 

policy outreach involving knowledge co-production processes between participating 

universities and policy and community stakeholders. This framework will form the basis for the 

realisation of the longer term objectives of the SARUA programme outlined above, as well as 

for a SADC-level research programme and various country-based partnership agreements. It 

ǿƛƭƭ ǇǊƻǾƛŘŜ ŀ ΨƪƴƻǿƭŜŘƎŜ ǇƭŀǘŦƻǊƳΩ ŦƻǊ ǊŜƎƛƻƴŀƭ ŀƴŘ ŎƻǳƴǘǊȅ-based fundraising for research 

and knowledge co-production. As such the framework seeks to benefit universities 

themselves, while also strengthening regional interaction and co-operation.  

The Regional Knowledge co-production Framework for Climate Compatible Development can 

be obtained from the SARUA website www.sarua.org.   

1.3 The SARUA CCD mapping study:  Mapping existing capacity and future 
possible knowledge co-production possibilities 

Climate compatible development (CCD) is low carbon, climate resilient development. While 

the concept clearly requires integration of development, adaptation and mitigation (see 
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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:  

Â Explore diverse understandings of CCD on a country-by-country basis;  

Â Scope CCD knowledge and capacity needs on a country-by-country basis όŀ ΨƴŜŜŘǎ 

ŀƴŀƭȅǎƛǎΩύΤ ŀƴŘ 

Â Identify and map research, teaching and outreach capabilities for CCD that exist in 

southern African countries όŀƴ Ψƛƴǎǘƛǘǳǘƛƻƴŀƭ ŀƴŀƭȅǎƛǎΩ ƻŦ {!w¦! ƳŜƳōŜǊ ǳƴƛǾŜǊǎƛǘƛŜǎύΤ 

and  

Â Produce an up-to-date picture of the extent of knowledge co-production and trans-

disciplinary research practices across the SARUA network and identify opportunities 

for future collaboration. 

While the mapping process has used a country-by-country approach, this is supplemented by a 

regional perspective generated through analysis across countries, to provide a platform for 

regional collaboration and knowledge co-production. This document contains the country 

analysis from Botswana.  

The mapping process was designed to be scientifically informed, participatory and 

multidisciplinary. Through the workshop process new collaborative possibilities will emerge, 

and a stronger engagement and participation in the SARUA five-year programme on Capacity 

Development for Climate Change will be established. 

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, given current 

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 different ways, 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 Figure 4. Thus CCD not only recognises the importance of both 

adaptation and mitigation in new development pathways, but, as further explained in Mitchell 

ŀƴŘ aŀȄǿŜƭƭ όнлмлύΣ άClimate compatible development goes one step further by asking policy 

ƳŀƪŜǊǎ ǘƻ ŎƻƴǎƛŘŜǊ ΨǘǊƛǇƭŜ ǿƛƴΩ ǎǘǊŀǘŜƎƛŜǎ ǘƘŀǘ ǊŜǎǳƭǘ ƛƴ ƭƻǿ ŜƳƛǎǎƛƻƴǎΣ ōǳƛƭŘ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ 

promote development simultaƴŜƻǳǎƭȅέΦ In the southern African context, poverty reduction, as 

an integral component and goal of regional and national development strategies, would be a 

desired co-benefit. Uncertainties in major drivers of change, including climate, socio-economic 

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 
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learning. Climate compatible development emphasises climate strategies that embrace 

development goals and development strategies that integrate the threats and opportunities of 

a changing climate.5 Thus climate compatible development opens up new opportunities for 

interdisciplinary and transdisciplinary research, teaching and engagement with communities, 

policy makers and practitioners.  

 

Figure 4: Conceptual framework for Climate Compatible Development (adapted from Mitchell and Maxwell, 
2010) 

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 climate-resilient development pathways as defined 

by the Intergovernmental Panel on Climate Change (IPCC) and the wider concept of 

sustainable development (see definitions below).  

Climate-resilient pathways 

The following definition of climate-resilient pathways is taken from the glossary of the Fifth 

Assessment Report prepared by the Intergovernmental Panel on Climate Change (IPCC)6: 

                                                           

5 Mitchell, T. and S. Maxwell. 2010. Defining climate compatible development. CDKN Policy Brief, November 2010. 
6 IPCC. 2013. Fifth Assessment Report: Impacts, Vulnerability and Adaptation. Currently in draft form. 
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άEvolutionary processes for managing change within complex systems in order to 

reduce disruptions and enhance opportunities. They are rooted in iterative 

processes of identifying vulnerabilities to climate change impacts; taking 

appropriate steps to reduce vulnerabilities in the context of development needs 

and resources and to increase the options available for vulnerability reduction and 

coping with unexpected threats; monitoring emerging climate parameters and 

their implications, along with monitoring the effectiveness of vulnerability 

reduction efforts; and revising risk reduction responses on the basis of continuing 

learning. This process may involve a combination of incremental changes and, as 

necessary, significant transformations.έ 

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

ŦƻƭƭƻǿƛƴƎ ǎŜƴǘŜƴŎŜΥ άClimate-resilient pathways are development trajectories that combine 

adaptation and mitigation to realise the goal of sustainable development. They can be seen as 

iterative, continually evolving processes ŦƻǊ ƳŀƴŀƎƛƴƎ ŎƘŀƴƎŜ ǿƛǘƘƛƴ ŎƻƳǇƭŜȄ ǎȅǎǘŜƳǎΦέ7 

Sustainable Development 

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

.ǊǳƴǘƭŀƴŘ /ƻƳƳƛǎǎƛƻƴΩǎ ΨhǳǊ /ƻƳƳƻƴ CǳǘǳǊŜΩ ǊŜǇƻǊǘ ƛƴ мфутΣ ƛǎ άŘŜǾŜƭƻǇƳŜƴǘ ǘƘŀǘ ƳŜŜǘǎ ǘƘŜ 

needs of the present without compromising the ability of future generations to meet their own 

ƴŜŜŘǎέΦ ¢Ƙƛǎ ŘŜŦƛƴƛǘƛƻƴ Ƙŀǎ ōŜŜƴ ƘƛƎƘƭȅ ƛƴŦƭǳŜƴǘƛŀƭ ƛƴ ǎƘŀǇƛƴƎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ 

development policy, since the Rio Earth Summit in 1992, where Agenda 21 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, economy and society separately. More recent 

ŘƛǎŎǳǎǎƛƻƴǎ ƻƴ ǎǳǎǘŀƛƴŀōƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ŦƻǊŜƎǊƻǳƴŘ ǘƘŜ ƴŜŜŘ ŦƻǊ ΨǎǘǊƻƴƎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΩΣ ƛƴ 

which society, economy and environment are seen as interacting in an interrelated, 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 

necessitates a systems approach to understanding and solving interlinked social, 

environmental and economic problems. 

In 2002 South Africa hosted the World Summit on Sustainable Development, and the 

Johannesburg Plan of Implementation re-affirmed commitment to Agenda 21, and the 

Millennium Development Goals. These are currently under 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 

document ŜƴǘƛǘƭŜŘ Ψ¢ƘŜ CǳǘǳǊŜ ²Ŝ ²ŀƴǘΩΦ One major shift in discourse and objectives from 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, 

                                                           

7 IPCC. 2013. Fifth Assessment Report: Impacts, Vulnerability and Adaptation. Technical Summary, draft October 2013. 
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accompanied and partly implemented by Green 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 necessity of integrating current and future climate risks into development 

planning and practice, in the ongoing goal of achieving sustainable development. 
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2 METHODOLOGY, DATA SOURCES AND ANALYSIS LOGIC  

2.1 Research design  

This country-based study has been informed by an interactive and dialogical research design 

that included document analysis of key national and regional documents focusing on climate 

change in Botswana and in the SADC region. This produced an initial analysis which was used 

to plan for and engage university 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 into knowledge co-production practice and possibilities for climate compatible 

development. 

The following methods were used to compile the mapping study Country Report for Botswana, 

within an overall interpretive, participatory and consultative and social realist methodology8:  

2.1.1 Document analysis 

The country Background Information Document (BID) provides 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 available, climate 

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 policy and 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 the consultations held in the country. The 

following documents were analysed through rapid desk review, to develop the Botswana 

Country Report:  

Â Vision 2016: Towards Prosperity for us all, Botswana, 1996; 

Â National Policy on Disaster Management, Botswana, August 1996;  

Â Implementation strategy for Multilateral Environmental Agreements (MEAs), 2007; 

Â National Disaster Risk Management Plan, 2009; 

Â Climate Change and Sustainable Development Programme, 2009; 

Â .ƻǘǎǿŀƴŀΩǎ ¢ŜƴǘƘ bŀǘƛƻƴŀƭ 5ŜǾŜƭƻǇƳŜƴǘ tƭŀƴ όнлмл-2016), 2010; and 

Â Second National Communication to the United Nations Framework Convention on 

Climate Change (UNFCCC), December 2011. 

 

                                                           

8 A social realist methodology takes account of knowledge that has previously been established via scientific methods before 

engaging in consultative and participatory knowledge production processes. 
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2.1.2 Stakeholder and university staff consultations (national workshop) 

As part of the SARUA mapping study Initiative Climate Change Counts, the second round of 

country consultations was held in Botswana on 18 and 19 April 2013 in Gaborone. The 

consultations were structured as a 1.5 day programme, with a combined group of participants, 

which included university, government, private sector and NGO stakeholders. See Appendix A 

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 participated 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 for this Country Report, combined with document analysis and questionnaire data.  

Table 1: Workshop programme outline 

SESSION DAY 1: 18 APRIL 2013 DAY 2: 19 APRIL 2013 

INTRODUCTION Â SARUA Initiative Overview Â Recap day and Agenda for day 2 

SESSION 1 Â Framing Climate Compatible 
Development 

Â Breakaway groups and plenary 
Â Who is doing what, where and why in 

universities in climate compatible development? 
(Research, Teaching, Community Engagement) 

Â Who is doing what and where amongst 
stakeholder groups? 

Â How does this respond to the identified needs 
and priorities? 

Â What are existing university plans? What are the 
gaps? 

SESSION 2 
Â Botswana priorities and needs 
Â Knowledge and institutional 

gaps and capacity 

Â Plenary discussion 
Â Knowledge co-production introduction and 

example of trans-disciplinary research 
programme 

Â Gaps in enabling environment, and needs for 
policy and practice support 

SESSION 3 

Â Group discussion (Breakaway) 
Â Botswana priorities and 

needs, knowledge and 
institutional gaps and capacity  

Â Plenary report-backs from 
group work 

Â Opportunities for collaboration 
Â Policy implications for government, universities 

and donors 

SESSION 4 

Â What is the role of the 
university sector? 

Â Identifying other knowledge 
partners 

Â Way forward and closure 

SESSION 5 
Â Framing Climate Compatible 

Development 
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2.1.3 Questionnaires 

Two different questionnaires were prepared to obtain more in-depth data on climate change 

and CCD knowledge co-production practice and possibilities, and to enable people who were 

unable to attend the country workshops to participate in the mapping study (See Appendices C 

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

stakeholders who are involved in climate change and CCD. For Botswana, a total of 39 

questionnaires were answered, which included 17 stakeholders and 22 university 

professionals. Questions covered the following areas:   

2.1.3.1 University staff questionnaire  

A. General demographic and professional information (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 Development and views on 

critical CCD issues and responses from universities (staff and university leaders) 

C. Capacity, knowledge and research gaps (levels of involvement in CC and CCD research ς 

local, national and international; levels of single, inter- and transdisciplinary 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 learning (specialist courses; integration of CCD issues into 

courses; cross faculty teaching; inter- or transdisciplinary teaching approaches; service 

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

innovation courses; assessment and examination of CCD issues; staff willingness and staff 

ability; actual courses and teaching methods)  

E. Policy, community engagement and student involvement 

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 items A-C above, with an additional: 

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

2.2 Limitations of the mapping study  

This mapping study was constrained by a) a lack of baseline data on knowledge and research 

gaps for climate compatible development and university-based responses in Botswana, and b) 

by time and resource constraints that did not allow for in-depth field visitation, individual 

interviewing or observation before, 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 
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effort was made to obtain questionnaire responses from as wide a range of stakeholders as 

possible, and follow-ups were made post-workshop to enhance this, the range of 

questionnaire responses obtained does provide certain limitations to the data set. However, 

the best available information was carefully consolidated, reviewed and verified in the 

construction of this mapping study Country Report. Overall, the mapping study was further 

constrained by a budget cut imposed mid-way through the study. 

While much information could be obtained on climate change- and CCD-related knowledge 

gaps, research needs and capacity gaps, there is obviously more to be learned about these. 

{ƛƳƛƭŀǊƭȅΣ ŀǎ ƳǳŎƘ ƛƴŦƻǊƳŀǘƛƻƴ ŀǎ ǇƻǎǎƛōƭŜ ǿŀǎ ƻōǘŀƛƴŜŘ ƻƴ ΨǿƘƻ ƛǎ ŘƻƛƴƎ ǿƘŀǘΩ ŀƴŘ ƻƴ ŜȄƛǎǘƛƴƎ 

research, knowledge co-construction practice and possibilities, but there is clearly also more to 

learn about these.  

¢Ƙƛǎ /ƻǳƴǘǊȅ wŜǇƻǊǘ ǘƘŜǊŜŦƻǊŜ ǇǊŜǎŜƴǘǎ ŀǎ ŀ ǳǎŜŦǳƭ Ψƛƴƛǘƛŀƭ ŘƻŎǳƳŜƴǘΩ ŀƴŘ ƛǘ ƛǎ ƘƻǇŜŘ ǘƘŀǘ 

Botswana, and in particular, the University of Botswana (UB), Botswana College of Agriculture 

(BCA), Botswana International University of Science and Technology (BIUST) and the Ministry 

of Environment, Wildlife and Tourism and other national stakeholders can take this analysis 

forward in ongoing mapping and planning activities related to CCD research and knowledge co-

production.   

2.3 Expanding the mapping study  

There are numerous ways to expand this study, most notably by administering the 

questionnaires (included in Appendices C and D) in a manner that would include every 

academic at universities in Botswana, 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 indicative rather 

than conclusive. Similarly, the questionnaire for stakeholders can be administered with 

additional national and local stakeholders (Appendix D) involved in environment and 

development initiatives in Botswana to understand the full scope of climate change and CCD 

responsiveness in Botswana, and to further develop the knowledge co-production capacity for 

CCD in Botswana. 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 co-production capacity in Botswana, and through the questionnaires and analysis 

provided for in this document, begins to provide for ongoing monitoring and development 

capability for CCD knowledge co-production in Botswana. Ministries who could take this study 

forward could include the Ministry of Education and Skills Development; the Ministry of 

Environment, Wildlife and Tourism, and the Ministry of Minerals, Energy and Water Resources, 

together with other relevant partners and stakeholders.  

2.4 Analysis logic 

The analysis logic informing this Country Report is threeŦƻƭŘΦ Lǘ ŦƛǊǎǘƭȅ ƳŀǇǎ ƻǳǘ ŀ ΨƴŜŜŘǎ 

ŀƴŀƭȅǎƛǎΩ ǿƘƛŎƘ ƛŘŜƴǘƛŦƛŜǎ ŎƻǳƴǘǊȅ ōŀǎŜŘ ƪƴƻǿƭŜŘƎŜΣ ǊŜǎŜŀǊŎƘ ŀƴŘ ŎŀǇŀŎƛǘȅ ƎŀǇǎ ŦƻǊ ƪŜȅ //5 

priorities as articulated in documents, workshop and questionnaire responses. Secondly, it 
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ǇǊƻǾƛŘŜǎ ŀƴ Ψƛƴǎǘƛǘǳǘƛƻƴŀƭ ŀƴŀƭȅǎƛǎΩ ǇǊƻǾƛŘƛƴƎ ƛƴǎƛƎƘǘ ƛƴǘƻ ŜȄƛǎǘƛƴƎ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ŎŀǇŀŎƛǘȅ ŦƻǊ //5 

knowledge co-production. Thirdly, it provides a perspective not only on existing knowledge co-

production practice for CCD in Botswana, but also on knowledge co-production possibilities, 

based on information gathered during the mapping study. It provides a knowledge base for 

producing knowledge co-production pathways in Botswana, which may also assist Botswana to 

co-operate with other SADC countries in regional knowledge co-production processes.  

 



 

 May 2014 

21 SARUA Climate Change Counts Mapping Study: Botswana Country Report 

3 NEEDS ANALYSIS  

3.1 Introducing the needs analysis  

¢ƘŜ ƴŜŜŘǎ ŀƴŀƭȅǎƛǎ ǎǘŀǊǘǎ ǿƛǘƘ ŀ ōǊƛŜŦ ƻǾŜǊǾƛŜǿ ƻŦ .ƻǘǎǿŀƴŀΩǎ ǎƻŎƛƻ-economic context, which 

provides the baseline for addressing the climate change-related 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). This is followed by an overview of the broader priorities for addressing 

climate change as identified by policy (section 3.4.1), in workshops (section 3.4.2) and via the 

questionnaires (section 3.4.3). A summative discussion is then provided of the broader climate 

change-related priorities and needs from these three sources of data in section 3.4.4. The 

needs analysis then moves on to describe more specific priorities and needs, and their 

associated knowledge, research and capacity gaps (section 3.5). The following differentiation 

of knowledge, research and capacity gaps is used:  

Â Knowledge gaps (e.g. insufficient knowledge of appropriate CCD technologies);  

Â Research gaps (e.g. no research on cultural uptake of CCD technologies);  

Â Individual capacity gaps (skills needed) (e.g. for technicians / systems thinking etc.); 

and  

Â 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 of the mapping study are 

advised to use the information provided here as best available information (produced within 

the constraints of the mapping study outlined above), rather than definitive.  

3.2 Socio-economic context  

Botswana is a largely arid and semi-arid country that lies between 20 and 30° east and 

between 18 and 27° south. It covers an area of 600 370 km² and is landlocked, sharing borders 

with Zimbabwe, South Africa, Namibia and Zambia. Most of the country is hot and dry, rainfall 

is generally low and historically droughts have occurred once every three to five years. It 

experiences warm winters, hot summers and highly erratic rainfall. Mean maximum 

temperatures range from 29.5 to 35°C in summer and 19.8 to 28.9°C in winter. Mean 

minimum temperatures range from 14.6 to 20.8°C in summer, to 2.9 to 11.6°C in winter. The 

mean annual rainfall in the northeast is 650 mm, while in the southeast it is less than 250 mm, 

resulting in a national mean annual rainfall of 475 mm. The rainfall is seasonal, and mostly 

occurring from October to April. The high temperatures result in high evapotranspiration, 

which ranges from three to five times the mean annual rainfall and largely explains why most 

rivers in the country are ephemeral. Two-thirds of the country entirely depends on 
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groundwater. According to the 2009 Botswana Country Strategy Paper, in 2008 the population 

had a life expectancy of 51 years. The Gross National Income (GNI) per capita was US$3 166 in 

2002 (SNC 2012), and US$5 840 in 2007.9 Although Botswana is a middle income country, 36.7 

percent ƻŦ ƛǘǎ ǇƻǇǳƭŀǘƛƻƴ ǿŀǎ ƭƛǾƛƴƎ ǳƴŘŜǊ ǘƘŜ ǇƻǾŜǊǘȅ ŘŀǘǳƳ ƭƛƴŜ ƛƴ нллнΦ .ƻǘǎǿŀƴŀΩǎ 

mismatch between skills needs and supply has been worsened by the impact of HIV/AIDS 

through reduced productivity and high staff turnover; shortage of skills and knowledge due to 

deaths; higher training costs to replace and re-skill personnel; and delays in implementation of 

climate compatible development projects and programmes.  

3.3 Observed and projected climatic changes, impacts and vulnerabilities 

3.3.1 Observed and projected climatic changes  

Climate variability and extreme events have increased since 1931, with drought conditions of 

different severity occurring once every 3ς5 years over the last 65 years. All the 11 natural 

disasters that occurred in Botswana between 1974 and 2003 were hydro-meteorological ς 

seven droughts, three floods and one windstorm. More than one out of 10 people are affected 

by natural disasters, mostly droughts (93 percent of the affected).10 Temperatures are 

projected to increase by 2°C in 2030, with desert areas experiencing the highest changes. 

Projections are that rainfall will decrease by 5 percent in northern and western regions, while 

it will increase by the same percentage in the southern and eastern regions. The rainy season 

will be shorter and more variable. The incidence of both droughts and floods is expected to 

increase. The severity and frequency of drought is particularly expected to increase between 

2080 and 2100, especially in western and northern Botswana. The country is expected to have 

severe water shortages in 2075, ranging from 24 percent in the Shashe River Catchment area 

to 332% in the south-eastern area of the country, to 1 043 percent in the Metsemotlhaba-

Ngotwane catchment (Gaborone and surrounding villages). 

3.3.2 Impacts and vulnerabilities 

Climate change is likely to double the population living in malaria prone areas by 2021 because 

during the high rainfall years, outbreaks of malaria extend from the northern parts of 

Botswana where rainfall is high, to the southern parts where it is generally low. The other 

diseases that are likely to increase as a result of climate change are dengue fever, cholera, 

ȅŜƭƭƻǿ ŦŜǾŜǊ ŀƴŘ ōƛƭƘŀǊȊƛŀΦ .ŀǎŜŘ ƻƴ ΨƴƻǊƳŀƭΩ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǘƘ ǇǊƻƧŜŎǘƛƻƴǎΣ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ 

projected to have differential impacts on crops in Botswana. For example, a 2°C increase in 

mean annual temperature will result in yield reductions of 21.6 percent yield for maize and 

16.1 percent for sorghum; while a 3°C increase will result in yield reductions of 35.8 percent 

                                                           

9 African Development Bank. 2009.  άBotswana country strategy paper 2009ς2013έ. Gaborone: African Development Bank. 
10 Wingqvist, G.Ö. and E. Dahlberg. 2008. .ƻǘǎǿŀƴŀΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŀƭȅǎƛǎ. Gothenburg: University of 

Gothenburg. 
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for maize and 25.6 percent for sorghum. The impact will also be determined by soil type, with 

sandy soils being worse affected. Seventy percent (70 percent) of the population is partly 

dependent on agriculture for its livelihoods and livestock is the base for 49 percent of 

household livelihoods. Livestock, which is dependent on natural rangelands, is sensitive to 

climate change as illustrated by the loss of 33 percent ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƭƛǾŜǎǘƻŎƪ ŘǳǊƛƴƎ ǘƘŜ 

severe droughts of the late 1980s and early 1990s. The cost of drought to the GDP has ranged 

from 0.39 percent in 1997 to 6 percent in 1983. The climate sensitive sectors have also been 

identified as critical for greening the economy.11 

3.4 Identified needs: Short to medium term national priorities for CCD in 
Botswana  

Section 3.4 focuses on the broad priorities and needs for addressing climate change and 

moving towards CCD in Botswana. Section 3.4.1 highlights key priorities and needs articulated 

in policy and strategy, after which some of the broader priorities articulated by workshop 

participants are discussed in section 3.4.2. This is followed by a presentation of the broader 

needs for CCD as specified in the questionnaire responses (section 3.4.3). A summative 

perspective on both broad priorities and specific identified needs (see section 3.5) for 

adaptation, mitigation and, ultimately, for CCD, is provided in section 6.1. 

3.4.1 Identified adaptation and mitigation priorities articulated in policy and 
strategy  

Botswana has identified key needs and priorities, related to the abovementioned observed 

and projected climatic changes, impacts and vulnerabilities. Currently the only recent and 

substantial climate policy relating to CCD in Botswana is the 2011 Second National 

Communication to the United Nations Framework Convention on Climate Change (UNFCCC), 

referred to in this report as the SNC (2011). This communication identifies adaptation priority 

sectors as water, health, rangeland and livestock, and forests. These priorities resonate with 

those identified by a climate change analysis study conducted in 2008, which identified climate 

change adaptation priorities related to water transfer, purchase, recycling and conservation; 

sustainable community-based natural resources management of woodlands and grazing lands; 

minimum soil tillage for soil and water conservation; early drought warning systems; tapping 

into traditional coping mechanisms; and policy incentives and regulatory controls.12  

.ƻǘǎǿŀƴŀΩǎ ƳƛǘƛƎŀǘƛƻƴ ǇǊƛƻǊƛǘƛŜǎ ŦƻŎǳǎ ƻƴ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ ŀƎricultural, mining, transport, 

tourism and energy sectors. Mitigation strategies for reducing emissions from livestock include 

reducing livestock numbers, feed conversion and livestock methane vaccine. Solar, biomass 

and coal energy technologies have also been identified for mitigation. Biomass options include 

collecting methane from landfills, sewerage systems and slaughterhouses, and biofuels. Coal-

                                                           

11 http://www.greeneconomycoalition.org/know-how/national-vision-green-economy-emerges-botswana  
12 Wingqvist and  Dahlberg. .ƻǘǎǿŀƴŀΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŀƭȅǎƛǎ. 

http://www.greeneconomycoalition.org/know-how/national-vision-green-economy-emerges-botswana
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related options are improving the quality of coal and using highly efficient coal combustion 

technology, which is high in ash and sulphur; and tapping into coal bed methane (CBM), which 

can provide fuel for transport and domestic use. The country has vast solar energy resources, 

which provides the potential for solar heating, pumping, and cooling, as well as for passive 

solar designs. It also has significant waste water, which could be made available for use 

through sludge treatment for irrigation.   

The identified potential adaptation solutions, with embedded possible research needs, 

include: 

Â Water: water conservation; water recycling, rainwater harvesting, desalination of 

ground water, incorporation of water demand in all national development projects, 

increased investment in water infrastructure development, improved water use 

efficiency, review of existing national and sectoral policies, importing water, and inter-

basin transfers; 

Â Agriculture/crops: minimum soil tillage for soil and water conservation, early drought 

warning systems, developing capacities of the drought early warning units, importing 

cereals, wider use of early maturity varieties, use of greenhouses/nets, development 

of agricultural infrastructure, and seed and fertiliser provision; 

Â Rangeland and livestock: the raising of small livestock that is adapted to arid 

environments, provision of feeds, and diversification of farm produce; 

Â Health: malaria control programme, control of diarrhoeal disease programme, and 

integrated management of childhood infections; and 

Â Forestry: planting trees, use of alternatives to trees, community-based forest and 

woodland management, and enforcement of conservation policies. 

The SNC (2011) identifies the following mitigation measures:  

Â Energy efficiency in residential areas;  

Â Replacing fuel wood with biogas; 

Â Rural electrification and increased use of solar energy;  

Â Landfill gas recovery;  

Â Aerobic manure composting and biogas capture;  

Â Reforestation;  

Â Industrial energy efficiency in electric furnaces;  

Â Space heating and general lighting purposes and motors; and 

Â Shift in the mode of transport, and use of biodiesel buses. 

BoǘǎǿŀƴŀΩǎ bŀǘƛƻƴŀƭ wƛǎƪ ŀƴŘ 5ƛǎŀǎǘŜǊ aŀƴŀƎŜƳŜƴǘ hŦŦƛŎŜ όb5ahύ ƛŘŜƴǘƛŦƛŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 

barriers to climate change adaptation:  

Â Lack of funding;  

Â Lack of co-ordination;  

Â Lack of supportive policies and legislation;  

Â Lack of community participation; and  

Â Inadequate political will and support.  

.ƻǘǎǿŀƴŀΩǎ ǎǘǊŜƴƎǘƘǎ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ŘƛǎŀǎǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀŘŀǇǘŀǘƛƻƴ 

include availability of capacity building institutions, good infrastructure and high economic 
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performance; transparent development processes; and prudent and good governance 

systems. Mitigation barriers in relation to solar energy adoption include high investment costs, 

limited government support and lack of financial sponsors. Barriers to biomass used include 

inadequate feasibility information and financial constraints, while barriers to CBM exploitation 

include under-developed markets, lack of financial resources and infrastructure for the 

exploitation, distribution and use of the gas. 

The SNC (2011) also highlights the following technical and financial needs to urgently support 

capacity building and to establish research programmes within universities and research 

institutes. In this respect, support is needed for:  

Â Research capacity to generate data and information needed to derive locally, 

regionally and continentally applicable solutions;  

Â Development of data and information management systems that allow sharing, 

integrated analysis and synthesis for local, regional and continental application;  

Â Developing a networked critical mass of scientists and other expertise that could 

provide needed services in the entire spectrum of emerging climate change-related 

challenges; 

Â Harnessing technology transfer, particularly where advantages are emerging, as in the 

area of bio-energy and other energy source developments that are geared to explore 

potential of African resources; 

Â Building capacities for modelling and early warning of extreme events and disasters 

such as flash floods, dust storms and droughts; 

Â Developing appropriate policies and institutions that are geared to address climate 

change-related challenges, including the participation of the private sector, particularly 

in the provision of specialised services; 

Â Developing capacity to negotiate effectively from informed positions in international 

forums, to attract meaningful resources to address emerging climate change 

challenges, including reparations where due or assistance in lieu; and 

Â Re-training of local experts in cross-cutting issues. 

3.4.2 Identified needs associated with CCD articulated in workshop interactions  

Participants provided a range of responses during the workshop session dedicated to 

identifying climate change- and CCD-related needs, which indicated a strong level of 

engagement with the issue. Participants provided practical examples of the impacts on food 

security that should not be compromised and emphasised sustainable development to build 

resilience to the impact of climate change. They highlighted the following interventions: 

Â Accurate climate projections to address not only tƘŜ άƭƻƴƎ ǘŜǊƳέ ōǳǘ ŀƭǎƻ ǘƘŜ 

άǎƻƭǳǘƛƻƴǎ ŦƻǊ ƴƻǿέΦ hƴŜ ǇŀǊǘƛŎƛǇŀƴǘ ǊŀƛǎŜŘ ŀ ŎƻƴŎŜǊƴ ǘƘŀǘ άǿŜ ǎƘƻǳƭŘ ōŜ ŀŘŘǊŜǎǎƛƴƎ 

ǘƘŜ ŎǳǊǊŜƴǘ ǎƛǘǳŀǘƛƻƴΣ ŀǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ƛƳǇŀŎǘƛƴƎ ǳǎ ƴƻǿέΦ 

Â We need data to make accurate predictions. What do we therefore tell the farmers? 

Do we have the data? Some of this requires remote sensing data. As African countries 

we are lacking data, the more reason for us to consult with or work in collaboration 

with local people to tap into traditional ecological knowledge, because right now there 

are many uncertainties. 
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Â We need to look at the response and what we are responding to, since climate change 

has so many uncertainties. Some of us are experiencing climate variability, others are 

experiencing human-induced climate change. We should think of the need for 

adaptive management systems. 

Â We should take into consideration human-induced causes of climate variability in our 

interventions and initiatives. 

3.4.3 Identified needs for CCD articulated in questionnaire data 

Questionnaire data showed that there is a relationship between institutional interest/mandate 

and/or disciplinary interest / mandate and the definition of priority needs (see Table 2). 

Table 2: Needs identified by different stakeholders / disciplinary specialists (from questionnaire data) 

Need identified 
Institutional interest / mandate and/or 

disciplinary interest / mandate 

The nation must do what research recommends would do 
less harm on climate 

Languages and Social Sciences 
Education 

To have a robust land cover change maps which will give us a 
baseline of the indication of the climatic change effects 
throughout time 

Science 

Educating the communities on climate change effects ς so 
that they reduce acts that add to degradation of the 
ecosystem 

Primary and Secondary Education 

Outreach, or adaptation strategies / Research on CCD Earth and Environmental Science 

Industry pollution such as mining / Create clean energy such 
as wind, biogas and solar etc. / Create clean farming systems 
such as zero tillage and sustainable feeding of livestock / 
water conservation and harvesting / Conservation of flora 
and fauna / Recycling and waste management 

Animal Science and Production 

Strengthen policies and institutions / Take advantage e.g. 
international funding sources to strengthen capacity and 
appropriate technology / more research and awareness 
raising 

Environmental Science 

We need adaptive strategies / programmes in place - low 
carbon development strategies e.g. energy sources, low 
tillage farming are critical 

Forestry Unit / Section ς Crop Science 

National Development Plans, District plans, village plans / 
Household knowledge, attitudes, perceptions / Policy 
enablers / Funding / Human Capital 

Environmental Science 

Knowledge sector development / Climate proof investment / 
Climate resilient social / livelihoods 

Environmental Science 

Reduce burning of materials, reduce the number of cars that 
emit unwanted fumes 

Health Policy, Development, Monitoring 
and Evaluation ς Ministry of Health 

Climate Change Education with special emphasis on values 
and ethics education in dealing with all climate change 
related issues that are critical such as water and agriculture 
and poverty 

Primary and Secondary Education 
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Table 2 above shows that different institutions / disciplines and levels of interdisciplinary 

management shape the perceptions of what the most important climate compatible 

ŘŜǾŜƭƻǇƳŜƴǘ ΨƴŜŜŘǎΩ ŀǊŜΦ ! ƴǳƳōŜǊ ƻŦ ŎǊƻǎǎ-cutting priority areas are also identified, such as 

the need for strengthening polices and institutions, for generating better data and using 

evidence from research to inform decision making, for building the knowledge sector, for 

developing human capital in the area of climate change, and for funding to enable all of these 

activities. It is important to identify and recognise these different perspectives in knowledge 

co-production processes and approaches. Such perspectives also show the interdisciplinary 

and multi-sectoral nature of climate change. How to harness such perspectives, and the 

associated expertise that informs such perspectives, is the ultimate challenge of a knowledge 

co-production framework and process.   

3.5 Specific knowledge and capacity needs:  CCD knowledge, research, and 
individual and institutional capacity gaps  

A second important part of the Needs Analysis undertaken in the context of the SARUA 

mapping study involved more detailed analysis of CCD knowledge, research and capacity gaps, 

related to the broad CCD priorities discussed above, with a focus on those identified in key 

national documents, and as articulated by stakeholders and university staff attending the 

workshops and completing questionnaires. These specific knowledge, research and capacity 

gaps, distilled from all three data sources, are discussed in this section. 

3.5.1 Needs analysis ς Specific research needs and knowledge gaps   

.ƻǘǎǿŀƴŀΩǎ {ŜŎƻƴŘ bŀǘƛƻƴŀƭ /ƻƳƳǳƴƛŎŀǘƛƻƴ όнлммύ ƴƻǘŜǎ ǘƘŀǘ ǘechnical and financial support 

is urgently needed for capacity building and to establish research programmes within 

universities and research institutes. It further highlights the need to develop a networked 

critical mass of scientists and other expertise that could provide needed services in the entire 

spectrum of emerging climate change-related challenges.  

Regarding data from the workshop, the prioritised needs for CCD were developed through a 

combination of themes emergent in the workshop data. Workshop participants systematically 

identified knowledge, research and capacity (individual and institutional) gaps in relation to 

selected priorities under certain thematic areas. The thematic areas were developed based on 

the areas of interest and expertise of participants, and thus cannot necessarily be considered 

as rigorously developed priorities for the country. However, within these thematic areas, 

participants identified what they considered to be priority issues that needed to be addressed 

ƛƴ ƻǊŘŜǊ ǘƻ ǊŜǎǇƻƴŘ ōŜǘǘŜǊ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŎƘŀƭƭŜƴƎŜǎΦ ¢ƘŜ ǘƘŜƳŀǘƛŎ ŀǊŜŀǎ 

focused on in the Botswana workshop were the following: 

Â Education, training and knowledge management;  

Â Agriculture and rural development 

Â Climate change strategy and cross-cutting issues; and 

Â Energy and Tourism (including biodiversity, water and forestry). 



 

 May 2014 

28 SARUA Climate Change Counts Mapping Study: Botswana Country Report 

Table 3: Knowledge, research and individual and institutional capacity gaps identified by workshop participants 

Prioritised needs for CCD Knowledge gaps Research gaps Individual capacity gaps Institutional capacity gaps 

1. Education, training 
and knowledge 
management 

Â Lack of appropriate knowledge 
transfer strategies for different 
audiences 

Â Failure to recognise that every 
discipline can contribute 
towards issues of addressing 
climate change 

Â Lack of appreciation, 
recognition, and even lack of 
knowledge on Indigenous 
Knowledge Systems (IKS) 

Â Familiarity with international 
programmes, through which to 
source funding for climate 
change education 

Â Access to information on CC 
finance, regional and 
international protocols and 
conventions 

Â Appropriate strategies of 
packaging the information 

Â Research on appropriate 
strategies of harmonising the 
curriculum 

Â Limited research /inadequate 
research on the contribution of 
IKS to climate change 
adaptation and mitigation 

Â Desktop research and conduct 
annotated bibliography on 
protocols and conventions 

Â Educationists have individual 
shortcomings in understanding 
the strategies 

Â Not understanding research 
that informs curriculum 
development 

Â Looking down upon IKS 
Â Lack of skills to develop project 

proposals to access funds 

Â tƻƭƛŎƛŜǎ ǘƘŀǘ ŘƻƴΩǘ ƎƛǾŜ ǊƻƻƳ 
for innovation e.g. 
mainstreaming of climate 
change 

Â Lack of interdisciplinarity 
Â Lack of curriculum articulation 

or linkage through the various 
levels of education system, 
including within the university 
and between the university and 
the feeder institutions 

Â Failure to train teachers on 
implementation strategies 

Â Inadequate policies and 
structures for infusion of 
climate change education, and 
to guide CC research 

Â Lack of documentation of 
relevant IKS related to climate 
issues 

2. Water, energy and 
infrastructure needs 
for climate 
compatible rural 
development 

Â Understanding future climate 
effects on, for example, ground 
water ς ǿŜ ŘƻƴΩǘ ƪƴƻǿ Ƙƻǿ 
much ground water we have 
and how long it will last us 
under future climate scenarios  

Â Water conservation types of 
farming 

Â Low-cost, accessible, 
alternative water and energy 
systems and creative ways of 
generating energy and 
supplying water that is efficient 
and renewable 

Â Lack of climate modellers 
Â Innovators that will come up 

with resource efficient systems 
Â Biologists to teach climate 

resilient agro-ecosystems, 
conservation farming, water 
harvesting techniques, 
integrated pest management 
and biological control  

Â Lack of funding  
Â Lack of facilities and resources 

like laboratories 
Â Lack of knowledgeable 

manpower in rural areas to 
bring about innovation, due to 
brain drain to urban areas 

Â Complete lack of institutions in 
rural areas ς rather 
concentrated around Gaborone  

Â Specific ministry focused on  
rural development  
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Prioritised needs for CCD Knowledge gaps Research gaps Individual capacity gaps Institutional capacity gaps 

3. Information sharing 
and stakeholder 
engagement 

Â Better understanding of how to 
manage climate knowledge and 
information 

Â Inventory of the indigenous 
knowledge that is available   

Â Individual perceptions of risks Â Experts in knowledge 
management 

Â Limitations in generating , 
accessing, storing and 
disseminating information 

Â Institutional knowledge 
systems at community level 
lacking, such as libraries, ICT 
access 

4. Sustainable rural 
livelihoods, poverty 
alleviation and 
community 
resilience 
enhancement 

Â How current livelihoods will be 
affected by climate change in 
specific instances e.g. effects of 
climate change on veld 
products like wild fruits, on 
which communities rely for 
nutrition 

Â How specific agricultural 
systems (crops, livestock, fruits, 
mechanisation like drip 
irrigation) are going to be 
impacted by climate change, 
and specific responses needed  

Â Research to explore climate 
change impacts on livelihoods 

Â Research on how specific crops 
will be impacted by climate 
change, and associated 
appropriate technological 
innovation 

Â Experts on climate change and 
how it affects agriculture and 
rural development and 
livelihoods  

Â Loss of traditional knowledge 
within rural communities, such 
as old knowledge on 
understanding which types of 
seeds to plant, when to grow, 
etc.  

Â Lack of funding of community 
based organisations and other 
organisations that operate in 
rural areas  

Â Lack of packaged information 
on climate change to rural 
Community Based 
Organisations (CBOs) 

Â Lack of national development 
plans and budgets to support 
CBOs 

5. Food security  Â Effects of climate impacts on 
food sources from other 
countries (e.g. South Africa) 
and potential outcomes for 
food security in Botswana, 
ƎƛǾŜƴ ŎƻǳƴǘǊȅΩǎ ƻǾŜǊ-reliance 
on food imports  

Â Lack of knowledge on how local 
breeds of animals will fare in 
changing climate versus 
imported breeds 

Â Understanding which traits in 
local breeds are responsible for 
resilience  

Â Selection of resilient genotypes Â Need for nutritionists Â Need greater regional 
cooperation around climate 
change and this issue in 
particular 

Â Need for government to build 
capacity in people to engage in 
horticulture 
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Table 3 contains a wealth of information on important knowledge and research gaps to 

ŀŘŘǊŜǎǎ .ƻǘǎǿŀƴŀΩǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǇǊƛƻǊƛǘƛŜǎΦ YƴƻǿƭŜŘƎŜ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ǘƘŜ ƴŜŜŘ ǘƻ ōŜǘǘŜǊ 

appreciate and explore the potential contribution of indigenous knowledge systems (IKS) to 

coping with and adapting to climate change, were cross-cutting issues highlighted. A number 

of gaps relate to the absence of supportive policies and institutions, as well as the inadequacy 

of support structures for rural areas. 

Knowledge gaps emerging from the participants include the future effects of temperature rise 

on ecosystems, biodiversity, water, agricultural systems and rural livelihoods. Coping with 

these changes meaningfully was a second priority raised. Rain-water harvesting and 

alternative energy sources were specifically mentioned as knowledge gaps for Botswana. 

9ŘǳŎŀǘƛƻƴΣ ǇŀǊǘƛŎǳƭŀǊ ǊŜƎŀǊŘƛƴƎ ǇƻƭƛǘƛŎƛŀƴΩǎ //5 ƭƛǘŜǊŀŎȅ ǿŀǎ ƳŜƴǘƛƻƴŜŘΣ ǿƛǘƘ ŜƳǇƘŀǎƛǎ ŀƭǎƻ 

placed on public education (formal and Informal). Lack of funding, and the know-how to 

attract international funding for climate change research and projects was noted, including 

specific skills lacking such as writing funding proposals. 

Research gaps raised concern regarding the capacities needed to generate relevant climate 

change data and information, and how these are articulated into locally appropriate solutions. 

Participants went into detail with regard to focusing on technology transfer, of which the most 

needed technologies included solar, biomass, biogas, coal washing and dealing with coal bed 

methane, water treatment technologies, rainwater harvesting, technologies to reduce 

emissions from livestock, and conservation tillage. Alongside this, research into improving the 

current research capacity for climate modelling and early warning of extreme events was 

called for.  

Unfortunately these research needs currently remain somewhat isolated from policy 

development in Botswana, save for the current drafting of the National Development Plan 

(10), to which University of Botswana, and a key professor in the Environmental Science 

Department are contributing. As Botswana is currently (in the course of 2013/2014) 

developing a National Climate Change Strategy and Action Plan, we can expect that this 

document will provide a clearer anchor for research and capacity development needs related 

to climate change. In the interim, many of the adaptation needs fall under or relate to aspects 

of the National Policy on Disaster Management (1996), showing some policy support for the 

further development and prioritisation of these research needs nationally. The SNC (2011) 

highlights the lack of information regarding research capacity needs due to the absence of 

national CC policy. The SNC also highlights briefly the technical and capacity needs for CCD, 

mentioning overall research capacity, data information system development, technology 

transfer, modelling capacity development, and retraining experts with regards to cross-

cutting issues. 

The individual and institutional capacity gaps identified in Table 3 are further discussed in 

sections 3.5.2 and 3.5.3. 

The mapping study identified a number of programmes and projects involving government and 

donor agencies that are specifically focused on addressing climate change challenges, and 

which include research needs (implicit or explicit) that would need to be addressed through 

knowledge co-production involving multi-stakeholders at different levels, as shown in Table 4 
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below. Some suggestions are provided for research and knowledge gaps that may be at least 

partially addressed by these programmes. It is not clear to what extent university researchers 

are involved in these programmes, although it is likely that this is the case, given the small set 

of researchers working on climate change in Botswana. 

Table 4: Climate change programmes in Botswana, with potential associated research needs 

Project/programme Partner organisations 

Related research needs, linked to 
specific knowledge needs 
(as indicated in policy (P), and 

supplemented by workshop (W) and 
questionnaire data (Q)) 

Impacts of Climate Change, 
Vulnerability and Adaptation 
Capacity in the Limpopo Basin of 
Semi-Arid Southern Africa (2002-
2006) 

Study concluded that while there 
are several policies and 
institutions that support rural 
development in Botswana, they 
hardly incorporate strategies to 
mitigate the vulnerability of 
communities to climate change 
risks, especially drought  

Â LEAD AGENT: UNEP  
Â PARTNERS:  GEF/ START/ 

TWAS  

Â Need to incorporate applied 
adaptive management research 
into CC adaptation response (W) 

Â Need for robust land cover 
change maps for baseline of 
climatic change effects 
throughout time (Q) 

Â Community level education on 
climate change affects in 
relation to ecosystem 
degradation (Q) 

Identifying and Overcoming 
Barriers to Widespread Adoption 
of Photovoltaic Rural 
Electrification 

Â LEAD AGENT: Department 
of Energy  

Â PARTNERS: funded by GEF 

Â Low-cost, accessible, alternative 
water and energy systems and 
creative ways of generating 
energy and supplying water that 
is efficient and renewable (W) 

Â Rural electrification and 
increased use of solar energy (P) 

Community Adaptation to 
Climate Change in the Limpopo 
Basin 

Â LEAD AGENT: Planned sub-
regional project submitted 
to the Special Climate 
change Fund for 
consideration. 

Â PARTNERS: Involves 
Botswana, South Africa, 
Zimbabwe and 
Mozambique 

Â Environmental law and 
intellectual property rights (Q) 

Â Integrated environmental 
management approaches (Q) 

Â Technology transfer: needed 
technologies include solar, 
biomass, biogas, coal washing 
and dealing with coal bed 
methane, water treatment 
technologies, rainwater 
harvesting, technologies to 
reduce emissions from livestock, 
and conservation tillage (P)  

Carbon Finance Assist Programme  

No further information available 
on this 

Â LEAD AGENT:  
Â PARTNERS: World Bank 

Â Take advantage e.g. 
international funding sources to 
strengthen capacity and 
appropriate technology (Q) 

Additional research needs are provided in the SNC (2011), as project proposals related to CCD 

in Botswana. These are however in the proposal development stage and are currently not 

operational. They include:  
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Mitigation:  

Â Generation of energy from biogas (BMC waste);  

Â Large scale power generation from solar energy;  

Â Coal Bed Methane investigations; 

Â Substitution of fuel-wood in rural areas through promotion and use encroaching bush; 

Â Residential and commercial energy efficiency; 

Â Fuel efficiency in transport; 

Â Wind farms; 

Â Power generation from landfill gas; 

Â Reducing livestock numbers; and 

Â Conservation tillage. 

More adaptation-related research needs set out in the SNC include: 

Â Reverse osmosis;  

Â Waste stabilisation ponds;  

Â Constructed wetland systems for waste water treatment;  

Â Ground catchment tanks; and 

Â Improving animal productivity.  

They are included here in Table 5 as they provide further insight into the nuances associated 

with CCD research and knowledge needs in Botswana.  

Table 5: More detailed research and knowledge needs alluded to or identified in the SNC (2011), workshops and 
questionnaires

13
 

Aspect Theme Research and Knowledge needs 

[A] 
ADAPTATION 

Food Security Â Minimum soil tillage for soil and water conservation  
Â Early drought warning systems 
Â Developing capacities of the drought early warning units 
Â Importing cereals, wider use of early maturity varieties 
Â Use of greenhouse/nets 
Â Develop agricultural infrastructure 
Â Seed and fertiliser provision 
Â Planting trees, use of alternatives to trees, community-based 

forest and woodland management, and enforcement of 
conservation policies 

Â Raising of small livestock that is adapted to arid environments 
Â Provision of feeds 
Â Diversification of farm produce 

                                                           

13 As in Table 4, additions from workshop and questionnaire data are indicated in italics, (P) refers mainly to the SNC (2011) and 

the National Policy on Disaster Management (1996). All needs that are not labelled have been extracted from the SNC. 
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Aspect Theme Research and Knowledge needs 

Water Â Water conservation 
Â Water recycling 
Â Rainwater harvesting 
Â Desalination of ground water 
Â Incorporation of water demand in all national development 

projects 
Â Increase investment in water infrastructure development 
Â Improve efficiency and review existing national and sectoral 

policies 
Â Importing water, inter-basin transfers 

Health Â Malaria control programme 
Â Control of diarrhoeal disease programme 
Â Integrated management of childhood infections 

[B] 
MITIGATION 

Sustainable 
energy and low 
carbon 
development  

Â Energy efficiency  
Â Fuel wood replacement technology: i.e. biogas and rural 

electrification. 
Â Solar energy  
Â Landfill gas recovery 
Â Aerobic manure composting and biogas capture  
Â Reforestation  
Â Industrial energy efficiency in electric furnace  
Â Space heating and general lighting  

Institutional Â Coordination between government ministries 
Â Legal and institutional framework for risk assessment, 

preparedness planning, and tools for a system wide (trans-
sectoral) analysis of risks 

14
 

Â Information sharing (Q) 
Â Support technologies for adaptation and mitigation (Q) 

[C] CROSS-
CUTTING 
ISSUES 

Capacity 
building, 
training and 
institutional 
strengthening 

Â Capacity building of NGOs on climate change (Q) 
Â tƻƭƛǘƛŎƛŀƴΩǎ //5 ƭiteracy and public education (formal and 

informal) (Q) 
Â Negotiation capacities (P) 

Research and 
information 
needs, including 
how to use 
climate change 
information 

 

                                                           

14 Becker, P. and M. Abrahamsson. 2010. Scoping study for partner-driven cooperation in disaster risk management between 

Sweden and Botswana. Gaborone/Stockholm: National Disaster Risk Management Office/Swedish Civil Contingencies Agency. 
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Aspect Theme Research and Knowledge needs 

Public 
awareness, 
participation 
and access to 
information 

Â Links between climate change and biodiversity (Q) 
Â Information sharing (Q) 
Â Individual training e.g. MSc climate change qualifications / 

universities to offer courses ς certificates, diploma, degrees etc / 
Public and private officers to be made were on CCD (Q) 

Â Capacity building of farmers/ tailor-made information for 
different groups / simplified information on climate change for 
everybody (Q) 

Disaster 
reduction and 
risk 
management  

Â Undertake vulnerability mapping (using remote sensing 
techniques and GIS) to delineate areas prone to disasters such as 
floods and enable identification of adaptation strategies 

Â Research response of sectors (e.g. agriculture, water sector) to 
climate change (Q) 

Â Additional aspects of this are covered in detail in the National 
Policy on Disaster Management (1996) (P) 

Financial 
resource 
mobilisation 
and 
management  

Â Research and estimate cost of climate change mitigation (Carbon 
Finance Assist Programme funded by the World Bank), cost of 
adaptation not mentioned.  

Â Research participation of the private sector in the provisions of 
specialised services to address climate change challenges (P) 

Technology 
development 
and transfer  

Â Research capacity to develop locally appropriate solutions (P) 
Â Research Technology transfer: needed technologies include solar, 

biomass, biogas, coal washing and dealing with coal bed methane, 
water treatment technologies, rainwater harvesting, technologies 
to reduce emissions from livestock, and conservation tillage (Q) 

Policy and 
legislative 
development 

Â Research into integration of climate change issues in 
development plans and programmes (P) 

Â Weak legal and institutional framework for risk assessment, 
preparedness planning, and tools for a system wide (trans-
sectoral) analysis of risks

15 
(P) 

Â No other research and knowledge needs identified (e.g. 
comparative studies to inform legislation / policy development), 
only actions for implementation 

 

The table above offers some indication of where the major needs are, which is of relevance for 

the development and implementation of the future National Climate Change Strategy and 

Action Plan. All these needs are highly reliant on research and knowledge (co) production 

processes, and it would be important that the diversity of these knowledge needs is well 

articulated in such policy at a suitable level of detail.  

                                                           

15 Becker and Abrahamsson, Scoping study for partner-driven cooperation in disaster risk management between Sweden and 

Botswana. 
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What is of interest in this analysis (as presented in Table 5), is that the potential research and 

knowledge needs identified by workshop participants (Table 3) are more nuanced, as they are 

considered within thematic contexts. This is an important point to note for knowledge co-

production processes, so as not to lose the specificity of the research problems and/or 

contexts. Needs and gaps set out in Table 3 show what specialists from universities and 

stakeholder groups identified as national priority areas, which could be considered in further 

policy development.  

National stakeholders and university stakeholders seemed to have a strong understanding of 

the need for CCD and the needs and potential gaps in future CCD responses. Of interest are 

their interpretations of the priorities and needs. These are in some cases contextually defined, 

and in other cases influenced by disciplinary interest / mandate and/or role and type of 

responsibility. For example, the respondent in Primary Education identified the need for CCD 

education with special emphasis on values and ethics education in dealing with all climate 

change related issues that are critical; while a stakeholder in the forestry and crop science area 

identified a need for adaptive strategies to support better agricultural practice. In some cases 

a simplified understanding due to their research context (currently not associated with CCD in 

Botswana) offered less specific technical needs by the representative from the Ministry of 

Health, i.e. άwŜŘǳŎŜ ōǳǊƴƛƴƎ ƻŦ ƳŀǘŜǊƛŀƭǎΣ ǊŜŘǳŎŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ŎŀǊǎ ǘƘŀǘ ŜƳƛǘ ǳƴǿŀƴǘŜŘ 

ŦǳƳŜǎέΦ  

Workshop and questionnaire data also identified research needs related to capacity building of 

NGOs and building the CCD literacy of politicians, as well as negotiation capacities, information 

sharing and public awareness, showing the broad societal and institutional knowledge and 

ŎŀǇŀŎƛǘȅ ŘŜŦƛŎƛǘΦ !ŘŘǊŜǎǎƛƴƎ ǘƘƛǎ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ōŜ ŀ ǇǊƛƻǊƛǘƛǎŜŘ ŀǎǇŜŎǘ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ //5 

research agenda. 

Congruent with the emphasis on sociological / social change related priorities for CCD 

(identified in workshop data, see section 3.3 above), knowledge and research needs are 

recommended to not only move towards CCD, but also to deal with the social processes 

necessary to implement policies and strategies related to CCD.  

A further part of addressing the process question related to CCD policy implementation is the 

analysis of individual and institutional capacity gaps, addressed in the following two sections.  

3.5.2  Needs analysis: Individual capacity gaps  

The SNC (2011) notes the main constraints are related to lack of activity data and information, 

and the lack of expertise in the respective sectors. Due to the unavailability of relevant data, 

assumptions were made and data obtained from secondary sources in the development of the 

SNC. Climate change is felt to be not yet a priority for the country even though there is a 

Parliamentary Committee on Climate Change. Thus the integration of climate change issues 

into development programmes and projects still remains a challenge. The current absence of a 

policy and legal framework to implement the UNFCCC means that climate change is weakly 

infused in social, economic and environmental policies.  
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Key considerations for individual capacity development noted in the SNC were improving 

modelling and early warning capacities, and capacities needed for appropriate climate change 

data collection, analysis and dissemination. Other suggestions included re-training of local 

experts in cross-cutting issues and holistic thinking within disciplines involved in environmental 

management; reviewing Environmental Impact Assessment reports and focusing on the 

capacities needed to implement these as adaptive measures. Finally, considering more 

integrated approaches to environmental management, negotiation capacities and social 

exchange capacities required attention. Some of the capacity constraints identified under the 

National Capacity Self-Assessment report were inappropriate institutional structures, 

inadequate manpower and inadequate policy framework. According to the SNC (2011), 

technical and financial support is urgently needed for capacity building and to establish 

research programmes within universities and research institutes.  

Workshop participants developed contextualised sets of individual capacity gaps, related to 

the priority thematic areas they explored, as set out in Table 5. These include a number of 

discipline-specific skills, such as climate modellers, nutritionists, suitably skilled educationists, 

and biologists and agriculturalists to teach climate resilient agro-ecosystems, conservation 

farming, water harvesting techniques, integrated pest management and biological control. 

They also include some cross-cutting skills, like knowledge management and developing 

funding proposals. 

In discussing the human capacity priorities of Botswana with regard to climate compatible 

development, the SADC Regional Environmental Education Programme (REEP) in 2012 

identified that the country lacked the following individual skills: climate change modellers; 

Climate change adaptation specialists; Biological specialists; Environmental educators; 

Environmental policy planners; Environmental lawyers; System managers; Conflict 

management facilitators and law enforcers; and Biosafety technicians. Cross-cutting skills 

needed were for capacities to collect, manage and exchange information; negotiate at 

Conferences of the Parties; coordinate multiple sectors; and plan and conduct monitoring 

activities. 

A summative perspective on these individual capacity needs is provided in section 6.1 

3.5.3 Needs analysis:  Institutional capacity gaps  

The Botswana workshop and questionnaire identified the need for institutional capacity 

building in a range of key areas. The lack of funding for teaching and research facilities in 

general, such as laboratories, was found to underpin the significant lack of funding dedicated 

to CCD development, including for facilities and intuitions dedicated to CCD research. The lack 

of supportive institutions in general in rural areas was particularly highlighted, with one 

respondent focusing on the noticeable lack of institutional knowledge systems available at a 

community level, such as libraries, media or even on television; instead these systems are 

concentrated around Gaborone, the capital city. Another institutional capacity gap highlighted 

was the lack of policy research and development, and the need for a national action plan for 

Climate Change. A noticeable weakness in generating CCD-relevant information, and the 

difficulty in accessing, storing and disseminating this information was also of concern. Related 
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to education, a need to align curricula to approach issues of climate change and rural 

development was raised as an institutional capacity gap; however this was also seen as 

capacity gap for research. One respondent added that when there is climate change 

information available for curricula it is mainly westernised and for North American or 

European contexts, while material referring to climate change in indigenous contexts is not 

available. Finally a key institutional capacity gap frequently referred to throughout the 

workshop and in the questionnaire was the lack of political will to respond to climate change, 

and the slow process of decision-making and attitudes within local and national government.  

Of greatest concern to the participants were the institutional capacity gaps which ranged 

across governmental and non-governmental sectors. Across the board limited funding and 

resources was considered a key shortfall. Coupled with this, weak coordination between 

government ministries and the fact that climate change is not viewed as a priority heightens 

the risk of further inadequacies in policies and legislation. Yet even if CCD were to be 

prioritised by government, the participants felt that there are currently weak legal and 

institutional frameworks, that were unable to appropriately conduct risk assessments, 

preparedness planning, and tools for a system-wide (trans-sectoral) analysis of risks.16 In 

addition to this, more rapid decision-making capacities are needed. Currently, the participation 

of the private sector is not encouraged and valuable provisions of specialised services to 

address climate change challenges are being lost. Similarly, better institutional enabling 

environments are needed to support technologies for adaptation and mitigation. Data 

management, community participation in policy development and integration of climate 

change issues into development plans and programmes, were other areas of concern.  

A summative perspective of institutional capacity gaps is provided in section 6.1. 

 

                                                           

16 Becker and Abrahamsson, Scoping study for partner-driven cooperation in disaster risk management between Sweden and 

Botswana. 
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4 INSTITUTIONAL ANALYSIS  

4.1 Introducing the institutional analysis   

This section describes the current climate change related institutional responses, within the 

context of the above-mentioned research, knowledge and capacity gaps. Core emphasis is 

placed on higher education institutions, in line with the brief for this study, and in recognition 

of their important role in research, education and training, and in providing policy and strategy 

support and leadership for development.   

The institutional analysis begins with a summary of wider institutional arrangements for CCD, 

including any relevant research and development frameworks. It then discusses some of the 

current CCD initiatives and programmes in Botswana, and identifies some of the key 

stakeholders that could form part of a Botswana CCD knowledge co-production 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 capacity in the higher education sector. It further considers other 

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

engagement, student involvement, policy engagement and campus sustainability initiatives. 

4.2 Policy and institutional arrangements  

4.2.1 Policy and institutional arrangements governing Higher Education in 
Botswana17   

Higher education in Botswana began in 1964 with the establishment of the regional University 

of Basutoland, Bechuanaland and Swaziland, subsequently renamed University of Botswana, 

Lesotho and Swaziland (UBLS), with its campus in Roma, Lesotho. Following the breakup of 

UBLS in 1975, Botswana and Swaziland established the University of Botswana and Swaziland 

(UBS), comprising the University College in Gaborone (specialising in economics, social studies 

and natural science) and the University College in Kwaluseni (which offered law). Co-operation 

between the two countries and their colleges remained high with a free interchange of 

students and a common vision for tertiary education which, at the time, was seen as playing an 

increasingly important role in national development, not only by providing the necessary 

skilled human resources, but also by using the university as a focus for academic and cultural 

activities. At the same time, both colleges concentrated on developing their infrastructural and 

academic resources.  

                                                           

17 This short summary is derived from a SARUA Country Profile compiled by Leapetswe Malete and Kagiso Kobedi. 2011. άChapter 

3: BotswanaΣέ ƛƴ A profile of Higher Education in Southern Africa. Volume 2. (www.sarua.org) 
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In 1982, UBS was dissolved and separate universities were established in each country: the 

University of Botswana, and the University of Swaziland. After the split, co-operation remained 

high with student exchanges and special consultative mechanisms established between the 

two institutions. In 1990, a major review was undertaken of the organisation, management 

and structure of the University of Botswana (UB). This led to considerable changes in 

governance, starting with the creation of new faculties of business, engineering and 

technology, and subsequently a school of graduate studies, bringing the total number of 

faculties to eight. The Botswana College of Agriculture (BCA), which awards degrees through 

UB, functions as an autonomous ninth faculty. The Okavango Research Institute (formerly the 

Harry Oppenheimer Okavango Research Centre, established in 1994) attracts postdoctoral 

researchers from different parts of the world. The institute offers excellent research facilities. 

4.2.2 Policy context for climate change   

Botswana initiated the process to develop a National Climate Change Strategy and Action Plan 

(NCCS&AP) in 2013. A climate change policy will be developed first, followed by the strategy. 

This will be located within the umbrella of sustainable development, and will include 

undertaking economic assessments of key economic sectors and considering Green Economy 

issues. The process to develop the strategy will reportedly be highly consultative, including 

going to the villages and asking people what their issues are. 

Currently, in the absence of this overarching strategy, the National Management Policy of 

Disasters (1996) provides a relevant cross-cutting national policy framework, although it 

focuses on adaptation measures only through disaster management and risk reduction, and 

not overtly. However, the National Development Plan 10 is being developed, which will 

provide an important framework ŦƻǊ .ƻǘǎǿŀƴŀΩǎ ŦǳǘǳǊŜ b//{ϧ!tΦ In addition to this, 

.ƻǘǎǿŀƴŀ Ƙŀǎ ǊŜŎŜƴǘƭȅ ǊŜƭŜŀǎŜŘ ά±ƛǎƛƻƴ нлмсέ ǿƘƛŎh outlines a basic roadmap for the NDP-10, 

and briefly affirms the importance of sustainable development and the protection of the 

environment. There are related policies for Botswana, yet they do not focus specifically on 

climate change action, or offer any clear responses to climate change adaptation and 

mitigation, these include: National Conservation Strategy (1987), the National Policy on 

Natural Resources Conservation and Development (1990), the National Strategy for Poverty 

Reduction (2003), the Strategy for Economic Diversification and Sustainable Growth (2008) and 

the various National Development Plans including the current NDP-9 (2009-2015). Of note is 

the relative age of policies on natural resources and conservation. 

Despite the current lack of a specific Climate Change Action Plan or policy, the Government of 

Botswana is currently implementing a number of projects in that context ς see section 4.4.  

4.2.3 Institutional Arrangements for Climate Change   

At parliamentary level, Botswana has established a Select Committee on Climate Change to 

oversee the development of associated policies. The structures that are important for 

implementing climate change and related policies at sub-national levels are the nine District 

Councils and five Town Councils, headed by District Commissioners and Council 
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Secretaries/Clerks respectively; and the Tribal Administration and Village Development 

Committees at village level18. 

Within government, the Meteorological Services Department is the Designated National 

Authority, and also serves as the Secretariat of the National Committee on Climate Change 

(NCCC). The NCCC has representation from government ministries, parastatals and NGOs19. 

The government departments represented on the NCCC are:  Department of Mines, Energy 

Affairs 5ƛǾƛǎƛƻƴΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ²ŀǘŜǊ !ŦŦŀƛǊǎΣ !ǘǘƻǊƴŜȅ DŜƴŜǊŀƭΩǎ /ƘŀƳōŜǊǎΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 

Agricultural Research, Crop Production and Forestry, and the Ministry of Finance and 

Development Planning. NGOs on the committee include the Forum on Sustainable Agriculture, 

and the International Union for the Conservation of Nature and Natural Resources (IUCN). 

Quasi-government organisations involved in climate change activities include the Water 

Utilities Corporation, which supplies water to urban areas and major villages; the Rural 

Industries Promotions Company, which is involved in solar energy and water harvesting; the 

Botswana Power Corporation, which is responsible for electrification; and the University of 

Botswana, which is responsible for research in environmental, climate, water, wetlands, 

biological and energy issues.20  

4.3 Research and development frameworks  

With respect to higher education and research in climate change and related matters, the 

Botswana Global Change Committee (BGCC) provides a mechanism for developing knowledge 

about the implications of global environmental change in Botswana and southern Africa. BGCC 

was formed in 1993 by the Department of Environmental Science and the former Institute of 

Research and Documentation at the University of Botswana. It uses an interdisciplinary 

approach to global change research, thus enabling collaborative research among researchers 

ŎƻƳƛƴƎ ŦǊƻƳ ōƻǘƘ ǘƘŜ ƘǳƳŀƴ ŀƴŘ ōƛƻǇƘȅǎƛŎŀƭ ǎŎƛŜƴŎŜǎΦ .D// ƛŘŜƴǘƛŦƛŜǎ .ƻǘǎǿŀƴŀΩǎ ǊŜǎŜŀǊŎƘ 

priorities that are concerned with global environmental change, including climate change; 

motivates potential researchers and institutions to conduct research on priority global 

environmental change matters; conducts capacity building of research scientists in Botswana 

through training, networking and provision of an institutional framework within which (the 

researchers) participate in research; promotes dialogue between the researchers and policy 

makers; and disseminates research results for awareness creation. Its research priorities 

currently include: climate change; drought and food security; over-exploitation of land and 

water resources; fire management; air, water and solid waste pollution.21 The Government-

                                                           

18 Aladiran, M. T., M..J. Kethoilwe, B. C. O. Molefhi and C. Kiravu. 2010. Research consultancy on parliamentary climate change 

capability. London: IIED. 
19 Ministry of Works, Transport and Communication. 2001. Botswana Initial National Communication to the United Nations 

Framework Convention of Climate Change. Gaborone: Printing and Publishing Company. 
20 Aladiran et al., Research consultancy on parliamentary climate change capability.  
21 http://www.ihdp.unu.edu/article/read/botswana  

http://www.ihdp.unu.edu/article/read/botswana
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established Botswana Innovation Hub (BIH) has held a workshop on Climate Technology and 

Carbon Markets Partnership in Botswana.  

4.4 Some current CCD initiatives and programmes  

While there are a number of CCD initiatives and programmes active in Botswana, driven by 

government, NGOs, donors, and the private sector, limitations and the required focus of this 

institutional analysis meant that only a few of these have been identified. See Table 6 which 

sets out some of these initiatives. This list is not comprehensive, but rather illustrative of how 

some of the priorities and needs identified above are already being addressed. More 

comprehensive national analysis would be able to expand the insights into existing active 

programmes.  

Table 6: Some CCD initiatives and programmes in Botswana
22

 

Programme / 
initiative 

Driving agency / 
department 

Focus and time frame 
Status / additional 

comments 

Drafting and 
implementing 
governmental 
policies, strategies 
and action plans for 
environmental 
protection 

Implementer: 
Ministry of 
Environment, 
Wildlife and Tourism 
(MEWT), National 
Climate Change 
Committee 

MEWT is the main specialised 
governmental body 
responsible for environmental 
protection in Botswana, with 
direct responsibilities, 
directorates and institutions 
relevant to climate change 

GEF Focal Points and National 
Focal Point for the UNFCCC 
provide technical support and 
policy advice to the MEWT for 
implementation Coordinates 
the preparation of Technology 
Needs Assessment 

MEWT, through the 
National Climate 
Change Committee 
(NCCC), is responsible 
for the preparation of 
National 
Communications to 
the CoP of the 
UNFCCC along with 
the overall 
implementation 
process of the UNFCCC 

Impacts of Climate 
Change, 
Vulnerability and 
Adaptation Capacity 
in the Limpopo Basin 
of Semi-Arid 
Southern Africa 

AIACC project, led by 
Dr Pauline Dube of 
UB; UNEP/ GEF/ 
START/ TWAS 

2002 to 2006 Climate change 
vulnerability and adaptation 
capacity  

 

                                                           

22 Note: The list is not comprehensive. 
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Programme / 
initiative 

Driving agency / 
department 

Focus and time frame 
Status / additional 

comments 

Community 
Adaptation to 
Climate Change in 
the Limpopo Basin 

 

Planned sub-regional 
project submitted to 
the Special Climate 
change Fund for 
consideration. 

Involves Botswana, 
South Africa, 
Zimbabwe and 
Mozambique 

  

World Bank Carbon 
Finance Assist 
Programme 

 2005  

Agricultural 
Adaptation to 
Climate Change 

Implementer: 
Ministry of 
Agriculture 

MoA is the main specialised 
governmental body 
responsible for agriculture 
and food security in the 
Republic of Botswana; 
includes many 
responsibilities, directorates 
and institutions relevant to 
climate change 

Department of 
Agricultural Research 
has mandate to 
generate improved 
crop and livestock 
production 
technologies through 
research to promote a 
productive and 
sustainable 
agricultural sector 

National Strategies 
for Sustainable 
Development and 
Mitigation of energy 
and industry sectors  

Implementer: 
Ministry of Trade and 
Industry 

Designs, revises and regularly 
updates national strategies 
for sustainable development 
of energy and industry 
sectors. Drafts the respective 
legal framework; forecasts the 
continuous demand for 
different energy sources 

Monitors and mentors 
businesses to assist 
with development, 
sustainability and 
growth and 
disseminates business 
information for 
investment promotion 

Identifying and 
Overcoming Barriers 
to Widespread 
Adoption of 
Photovoltaic Rural 
Electrification and 
Water resource 
management 

Implementer: 
Ministry of Minerals, 
Energy and Water 
Affairs 

The Ministry of Minerals, 
Energy and Water Resources 
has the portfolio 
responsibility to coordinate 
development and operational 
activities in the energy and 
water sectors 

Participant in NCCC. 
Main data provider for 
information on water 
sector and energy 
balance  

Climate Change 
Mitigation Analysis  

Department of 
Environmental 
Science (DoES), 
University of 
Botswana 

DoES is a potential provider of 
the technical expertise for 
GHG inventory and GHG 
mitigation analysis 

DoES is represented 
on the NCCC 










































































































