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UNU-INRA at The Africa Climate Week (ACW) 
The 2019 edition of the Africa Climate Week (ACW) is part of a series of annual events organized under the Nairobi 
Framework Partnership (NFP) and held in different regions of the world ahead of the United Nations Climate Summit 
in September 2019. The NFP aims to support developing countries, in particular Sub-Saharan African countries, 
prepare and implement their Nationally Determined Contributions (NDCs). This year’s event sought to bring togeth-
er key stakeholders from various sectors in a bid to ramp up climate action towards sustainable development in key 
sectors, namely energy, agriculture and human settlements, through the promotion of carbon markets as climate 
financing vehicle.

The United Nations University Institute for Natural Resources in Africa (UNU-INRA), in collaboration with Ghana 
Climate Innovation Center (GCIC), a business incubator that supports the development of Ghana’s green econ-
omy, convened two major events on Wednesday March 20, 2019 on the sidelines of ACW 2019. The first side 
event entitled ‘Only 12 years left to bring global warming to 1.5°C’ discussed the Special 1.5 IPCC Report and its 
implications for Africa. The second side event on the topic of ‘Green Economy = Green Jobs - Beyond business 
as usual to climate resilient development’ was intended to provide a solutions space showcasing young entrepre-
neurs’ leadership and practical solutions in tackling climate change through green business initiatives. The events 
sought to raise awareness of the IPCC 1.5 report findings and share practical experiences as to how Africa can 
show greater leadership on climate action.

Side Event 1:
‘Only 12 years left to bring global warming to 1.5°C’  - IPCC Report and Why It Matters for Africa

Side Event 2:
‘Green Economy = Green jobs - beyond business as usual to climate resilient development’ - 
Solutions Space

ACW Stories

Other UNU-INRA’s participation at Africa Climate Week’s sessions
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‘Only 12 years left to bring global warming to 1.5°C’  - 
IPCC Report and Why It Matters for Africa 

The Special 1.5 IPCC Report, released in October 2018, warned that Africa will be among the hardest hit by the effects 
of climate change under global warming of 1.5°C, notwithstanding the fact that it is already suffering from adverse 
impacts of climate change given its limited adaptive capacity and its heavy reliance on climate-sensitive sectors. 
Greater proportions of people will be exposed to climate-induced hardships as agriculture and costal-related econo-
mies constitute the mainstay of millions of people across Africa. There is a strong sense amongst IPCC scientists that 
global warming of 1.5°C, albeit with less intensity than under 2ºC, is projected to reduce crop yields and nutritional 
content in some affected areas of Sub-Saharan Africa, especially in West and Southern Africa. Even with the end of 
the commodity super-cycle and depressed demands for manufactured goods, a number of African economies are 
still growing at a relatively fast rate. The continent has outlined ambitious plans in its Nationally Determined Contribu-
tions in an effort to reduce the impacts of climate change. In a region where population growth is often seen through 
the prism of youth unemployment and rapid urbanization, the IPCC report on 1.5 warming presents several sectoral 
challenges to Africa as well as geopolitical, economic, environmental and social challenges. 

The questions for Africa are as follows: 

• What are the major alarm bells that will further complicate matters for Africa if the 1.5 warming goes  
unnoticed?

• How can Africa better plan for and anticipate potential shocks, stresses and risks that, if not addressed, will 
translate into greater poverty for some parts of the region? 

• What are some of the low regrets options that can be considered as safe bets with or without substantive 
climate change? and 

• How can policy makers, private sector and academia form a reciprocal coalition of partners to identify new 
pathways and knowledge deficits that can lead toward a climate resilient future? 

The panel discussion, moderated by Dr. Abebe Haile Gebriel, FAO Resident Representative, brought together a set 
of eminent experts, including Prof. Youba Sokona, IPCC Vice-Chair, Dr. Fatima Denton, UNU-INRA Director, Prof. 
Christopher Brown, Director, Institute for Environmental and Sanitation Studies, University of Ghana - Legon, Dr James 
Murombedzi, ACPC Coordinator, Economic Commission for Africa, and Ms. Margaret Ndapewa Angula, Senior Lec-
turer and National Focal Point, University of Namibia/ASSAR Consortium, Namibia. The discussion helped to unpack 
the implications of the IPCC report for Africa and explored ways for Africa to walk towards strong leadership in climate 
action. The session followed the format of a conversation where successful policy initiatives were shared, provocative 
thoughts exchanged and policy recommendations proposed. 

Side-Event #1
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1.1 Unpacking the 1.5 IPCC Report For Africa

In his keynote address, Prof. Youba Sokona presented the 1.5 IPCC findings and the implications for Africa. He highlighted 
three emerging questions to consider in terms of climate action in Africa: 

 • Where is Africa now?
 • Where does it want to go?
 • How does it get there?

Global warming has exceeded the 1°C temperature threshold, which translates into much higher temperature levels for Africa, 
which finds itself in a dire situation. If this trend continues unabated, the continent is expected to reach 2.5°C between 2030 
and 2050 and 2.5°C by the end of this century. The continent is already witnessing devastating impacts of the effects of cli-
mate change, which have increased in frequency and intensity. When comparing the scenarios between the 1.5°C and 2°C 
temperature rises, the IPCC report found that outcomes are better under the 1.5°C than 2°C. Still, even under 1.5°C global 
warming, Africa will see an overall decrease in its food production and a rise in climate-related stresses, especially in terms of 
significant losses in crop yields and mounting water stresses throughout the continent.

In defining where the continent wants to go, there is need to consider four fundamental transition systems in order to catalyze 
rapid and far-reaching processes in four major areas: energy, land, urban infrastructure and industrial systems. 

 • Energy: The process of decarbonization of electricity systems has began with the deployment of renewable 
    energy, the electrification efforts underway, the use of electricity in the transport sector, but the pace 
    of transition should be accelerated.

 • Industrial systems: Current energy tariffs in Africa are too prohibitive, especially in West Africa where the cost 
    of electricity is particularly high, making it hard to achieve efficiency. Existing tariffs should therefore be 
    reconsidered in order to stimulate the transition of industrial systems.

 • Urban infrastructure: There is a marked deficiency in land and urban planning with a lot of wasted and empty  
    spaces; public service delivery is equally lacking. One area of focus is urban transportation systems, which  
    should provide an effective public transportation through the upgrading of existing infrastructure and the building  
    of new systems with the view of offering alternative and clean transportation systems to urban settlements.

 • Lands and ecosystems: The focus should be on small-scale farming in Africa, paying particular attention to soil  
    management, and local knowledge on soil and other conservation systems.

In  examining  how  the  continent  aims  to  achieve  its  transition,  there  is  need  to  carefully  look  at  the  mix  of  policies  
to  bring  in adaptation  and  mitigation  and  align  them  to  existing  development  frameworks,  such  as  Agenda  2063  and  
the  UN  SDGs. Key considerations relate to equity, justice and innovation. Additionally, political and societal will to usher the 
transition should be closely examined. In this regard, six feasibility aspects should be considered - economic, technological, 
social, cultural, geostrategical, and geopolitical.

“Limiting global average 
temperature to 1.5°C 

requires urgent 
and far-reaching 

transformational systems 
in 4 key sectors: Energy, 

Land, Urban Infrastructure, 
and Industrial systems” 

—
Dr Youba Sokona 

IPCC Vice Chair
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1.2 Key Points of Discussion

Given Africa’s scope for action on climate change, panel members were asked to reflect on how the continent can rein in on 
global warming, better plan and anticipate climate-related shocks, stresses and risks, exploit the low regret avenues, and 
build pathways towards a climate resilient future. The ensuing discussions brought to the fore a number of salient issues and 
proposed potential solutions for greater climate action.

Three alarm bells that have the potential to further complicate matters for Africa if the 1.5 warming goes unnoticed::

 • Addiction to fossil fuels: Global economy’s addition to fossil fuel poses the biggest challenge to Africa’s transition 
    agenda. The question is how the world can divest out of fossil fuel within a short period of time - in the next 12 years. 
    The issue is that it is difficult to move away from infrastructure-heavy investment that are dependent on fossil fuel.

 • Independent climate policy framework: The current negotiation processes beg the question about the 
    independence of existing global policy frameworks, which are largely driven by politics and lobby groups 
    (oil companies). This calls for an alternative, independent global policy making framework. 

 • African Science: Given the dearth of Africa’s science informing the IPCC process, there is need to craft an African 
    narrative of the temperature rise and the implications for the continent.

Four options for improved planning and anticipation of potential shocks, stresses and risks for Africa to avoid greater 
vulnerability: 

 • Awareness Raising: African parliamentarians lack adequate knowledge on what 1.5°C rise in global temperatures 
    meant - 89% of African countries are in excess of the 1.5°C global average. This shows the urgency of raising 
    awareness among African decision makers.

 • Look at contexts and issues to strengthen adaptation capacity in sectors that are most at risk and 
    climate-sensitive, specifically agriculture and water sectors. More investments are required in these sectors and 
    budgeting systems should be aligned to build resilience in agriculture and water systems.

 • Blended financing: A number of climate initiatives are partly financed by the government and partly through
    financing at the local level (community level). There is need to blend financing at both local and national levels for 
    sectors at risk.

 • Targeted interventions: Africa is diverse, geographically, culturally and socially speaking and climate 
    interventions should reflect this diversity.

 • Education and skills development are critical elements to take climate action forward

Two possible low regrets avenues considered as  safe bets for Africa to explore:

 • A conversation needs to happen in Africa at both societal and political levels to trigger social movements around 
    climate change, similar to the recent schoolchildren marches to demand more climate actions from their decision 
    makers. 
 
 • Africa is a continent full of paradoxes:   
  • It is the least contributor to global carbon emissions at only 4%, yet it shoulders the burden of 
     climate change;
  • It is one of the most vulnerable regions of the world, yet 60% of its population is youth;
  • It is energy-poor and but it has a strong capacity to leverage renewable energy and embark on a 
                  mini-revolution in clean energy deployment;
  • It is rapidly urbanizing but it also has a rising middle class.

Despite all its challenges, Africa holds the strongest promise for combatting climate change. It has the opportunity 
to get it right the first time by leapfrogging to new and climate-proof infrastructure. But it needs to be ready to roll 
out this kind of infrastructure, otherwise it will suffer from double lock-out. Africa has therefore a bigger stake in 
achieving sustainable development. The issue should also be analyzed in the context of Africa’s wealth in oil and 
gas but the question remains: should the continent strand its assets? Africa is not part of this conversation as the 
agenda is set by others.



6 https://inra.unu.edu/

Six key considerations for building a  coalition  that  will  help  identify  pathways  and  knowledge  deficits  and  lead  towards  
a  climate-resilient  future  calls  for reflections:

 •  Roles - The artificial disconnect among science/academia - policy - industry should be bridged and the key 
     stakeholders should engage with each other. The focus should be on research to use, research for development, 
     while the research itself should be guided by industry.

 • African voices -  There is need to build an African voice and Africa’s research contribution is abysmal. African 
    pathways should be determined on the basis of gaps identified by Africans themselves.

 • Transformation - The transformation process can only happen through education, learning and teaching. There 
    is need to explore a different way at the policy level so that in 12 years time, young Africans will be able to 
    respond to problems of climate change, identify and address real gaps and issues on their own.

 • Capacity Deployment - When talking about capacity building, the real issue relates to the implementation of 
    capacities developed, to the deployment of capacities.

 • Increased participation and voice in global forums - There is need for collaboration to increase Africa’s 
    participation in global climate change processes (CoP) and negotiations (through support to the African Group of 
    Negotiators), and scale up research partnerships to ensure representation of all voices and research to use.

 • Behavioral change - It is a research area, still in its infancy, which seeks to contribute to change using technology 
    and tools to shift behaviors. 

1.3 Way Forward

Going forward, the recommendation is to reflect on how Africa can set and own its agenda, how Africa-generated science can 
support the agenda and how the coalition of researchers, politicians and practitioners can help support a common African 
agenda to lead climate action and collaborate within and beyond the continent for solutions.
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‘Green Economy = Green jobs - beyond business as usual to climate resilient 
development’ - Solutions Space
Green economy is part of the new transition for a safe growth and climate resilient future. African countries have an opportunity to 
move from recognition of the problem to taking concrete steps to usher in a new model of development that will sever ties with un-
sustainable practices related to both consumption and production. Unsustainable management of water and other natural resourc-
es can conspire towards creating further hardship for economies and societies, and, thus, reversing many poverty reduction, job 
creation and hard-won development gains. There is increased recognition in Africa on the centrality of a new economic paradigm 
that will act as a buffer towards substantive climate change, and unleash Africa’s potential in the deployment of renewable energy 
to support many climate sensitive sectors, not least, water, agriculture and forestry. It offers Africa an opportunity to leapfrog tech-
nologies and get it right the first time. It moves away from the dominant thinking of ‘develop and clean up later’ and provides an 
opportunity for Africa to avoid taking the ‘wrong’ turns that will result in being ‘locked out’ from possible technological innovations 
and opportunities that could yield to greater development and environmental sustainability. 

The solutions space drew panel members from the private sector, civil society and multilateral institutions, including two young 
entrepreneurs supported by Ghana Climate Innovation Center (GCIC), Ms SamLara Baah from LooWorks and Mr. Desmond Kon-
ney, the CEO Sibus Technology; Dr. Linus Mofor, Senior Natural Resources Officer, Africa Climate Policy Center of the Economic 
Commission for Africa (ECA), Mr. Phillipe Baudez, SNV Netherland, and two representatives from  Ernest and Young (EY), Ms. 
Cheryl Otoo and Mr. John Kitcher. The panel discussion, moderated by Mr. Dominic Asante Opoku-Manu, GCIC entrepreneurship 
Director, focused on showcasing young entrepreneurs’ practical solutions and best practices, and identifying ways to scale up their 
businesses. 

Key issues and recommendations are as follows:

 • Financing - The need to have reliable sources of funding in support of the green economy, business and 
    entrepreneurs that have bankable ideas to combat climate change.

 • Government participation - The importance of a strong government involvement to support the development 
    of green economy in Ghana.

 • Collaboration - The need to set up a partnership platform between academia, industry and government, 
    referred to as the triple helix model. Interactions among the three key stakeholders - the academia, the industry 
     and government - should be fostered and strengthened, while research findings and innovations should be shared 
    with members in the industry and promoted by the government to ensure greater uptake and impact.

 • R&D investment - Reiterating the remarks made by IPCC Vice-Chair, Dr. Youba Sokona, during the Side-Event on the 
    1.5 IPCC report and the implications for Africa, the necessity to invest in research and innovation was underscored in 
    order to divest away from fossil fuels and experiment alternative ways to generate power, using agricultural  by-products 
    (for example cocoa residues) as safe and clean sources of energy.

 • Intellectual property rights and sustainability of green businesses - concerns were raised with regards to the future 
                 of the businesses beyond GCIC support and the issues of ownership of the innovations and solutions.

 • Inclusiveness - Women-owned businesses are benefitting from targeted support under its Green Economy Project and 
                  a special funding mechanism known as DNE Women fund.They are among the most successful GCIC initiatives, making 
                 big impacts in greening the economy.

 • Business model - The key for a successful green business lies in the adoption of a different approach and the 
                 development of capacities to implement the business model.

Side-Event #2

“We have the raw 
materials locally, 
we can process 

it locally, and we 
can sell it locally” 

—
Ms. Samlara Baah 

Founder Loo Works, 
Ghana
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ACW Story # 1

Ghana’s NDCs will require 
$22.6 billion dollars

By Thelma Xonam 
UNU-INRA PhD Intern under the sustaianable cities project

Is Ghana leading the race on climate action in Africa?

The just ended Africa Climate Week, themed ‘Climate Action in Africa - A race we can win’, showcased Ghana’s com-
mitment to the fight against climate change. Ghana has taken the lead as the first African country with 31 Nationally 
Determined Contributions (NDCs) comprising 20 mitigation actions and 11 adaptation actions. The implementation of 
these actions aims to reduce 2 million tonnes of CO2 emissions by the country.  

The key areas for Ghana’s climate action include renewable energy solutions, waste and forest management, and ad-
aptation efforts in the agriculture sector. The country’s Environmental Protection Agency (EPA) has stated five climate 
change programmes which focus on promoting renewable energy, reducing deforestation, promoting clean cooking 
stoves, pursuing low carbon electricity generation, and building resilience of farmers in the Savannah dry land areas.
Ghana is witnessing a major policy boost to enhance renewable energy penetration and use in the country. Efforts are 
underway to utilize natural gas, which the country has in abundance, for electricity generation. The President of Ghana 
has tasked the Ministry of Energy and Finance to come up with special incentives for the introduction of electric cars in 
the country. The seat of the Government - the Jubilee House - is soon to be powered by solar energy. Furthermore, a 
manufacturing plant for clean cook stoves will be set up to increase the availability of clean cook stoves and increase 
their uptake. 

The Government’s Plastic to Resource initiative has been designed to curb the plastic menace in the country. To this 
end, a digital map is in the process of being developed to enhance access to collected plastic resources, while a 
massive campaign to raise awareness about plastics as a resource and incentivize plastic collection is in the works. 
Added to that, an innovation challenge will be rolled out to crowd in innovative ideas and solutions for the recycling 
and management of plastics in the country. 

The implementation of Ghana’s NDCs will require US$22.6 billion dollars, which the Government is hoping to raise 
from domestic and international, public and private sources. By promoting a business-friendly environment, the gov-
ernment is seeking to attract investors with the objective of achieving its NDC goals. With regards to the critical role of 
women in climate action, there is a plan to review entry points to integrate gender equality and advocate for women’s 
empowerment into the implementation and planning of NDCs.

With a clear climate action agenda and a space provided for green growth, Ghana is clearly committed to the sustain-
ability of its development and set to lead the race against climate change in Africa.
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Technology as Catalyst for Energy Transition

The  session  on  Technology  2:  Energy  Transition, held  on  Thursday  21  March  2019 , was designed to raise 
awareness on technology development and  energy  efficiency  opportunities  across various sectors, and showcase 
a series of examples on how to meet different objectives in a sustainable way in the power and energy end-use, trans-
portation and heating/cooling sectors. 

The first presentation by Prince Essel, CEO and Co-Founder, Maiseville Groupe highlighted the opportunity of green 
energy to resolve Africa’s major energy challenge. Over 600 million people on the continent are without access to 
electricity.  Companies such as Off Grid Box, Cold Hubs and Solar Freeze are making strides in harnessing sustain-
able energy, with a growing trend of initiatives that are using technology to solve multiple problems. His  company is 
looking to develop technology that would enable people in rural communities to harness solar power while increasing 
cellular connectivity. Similarly, Ajrojintech, a company based in Nigeria, is developing a prototype that would harness 
solar energy while repelling mosquitoes at the same time. The  Chair  of  the  session,  H.R.H.  Princess  Abze  Djig-
ma Foundation, Burkina Faso, stressed on  the need to change Africa’s energy narratives stories by identifying and 
addressing limitations, especially in terms of capabilities, in going green and establishing green enterprises. Another 
point of concern raised was the lack of data ownership on the continent, cautioning the use of block chains to collect 
data, particularly from  vulnerable people, to avoid becoming asset enablers. 

Dr. Isaiah Owiunji, the Energy and Climate Programme Coordinator of WWF Uganda, on his part shared a success 
story from the Uganda Climate and Energy Programme, that impacted 12,000 homesteads since 2013. Communities 
living in the Albertine Graben are adopting sustainable and renewable energy alternatives to reduce dependency 
on biomass for their energy needs. According to him, community members were taught to understand the severity 
of the effects of climate change and that poor energy resources translated into limited electricity supply. As a result, 
students could not study, health centers could not store vaccines and clinics could not work at night. He noted that 
technology developed should be culturally specific in order to have a higher acceptance rate in communities. How-
ever, funding is a constant issue as investors only get involved when the community is already involved and ready to 
work towards mitigating the effects of climate change. ‘He highlighted the importance of civil society organizations’ 
role to mobilize communities and build capacities of various stakeholders. In presenting her Ghana Bamboo Bikes 
Initiative, Ms Bernice Dapaah, drew attention to the fact that bicycle lanes should be encouraged on the continent as 
an energy-efficient means of travel. 

The key recommendations include the necessity to shift focus on action in order to implement climate change policies. 
Furthermore, African governments should play a more active role in funding African Green Businesses given that the 
majority of these initiatives are funded by foreign donors. Financing support should ideally come from national and 
regional levels in Africa.

ACW Story # 2

By Maria-Ancilla Bombande
UNU-INRA Research Associate with focus on gender
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ACW Story # 3

Carbon Pricing – A Tool to Drive Sustainable Development and Social 
Benefit

Putting a price on carbon is the way to mobilize climate investment to drive sustainable development and reduce 
carbon pollution. This was the key message at the Carbon Pricing Leadership Coalition (CPLC) workshop at the Africa 
Climate Week held on Tuesday 19th of March, 2019. The workshop was hosted by the World Bank Group (WBG) and 
the International Emissions Trading Association (IETA) on “Carbon Pricing Markets, and Sustainable Development in 
Africa”.  The carbon pricing initiative coalition has 270 partners including government, private sector, non-govern-
mental organizations, research communities, working to pave the way for the promotion of carbon pricing to advance 
climate action and sustainable development. 
  
The first panel session highlighted the importance of designing carbon pricing initiatives in the context of local condi-
tions to ensure predictability for future investments,  followed by a private sector discussion on how African business-
es can internalize carbon price to accelerate climate action.  A price on carbon encourages businesses and consum-
ers to reduce their emissions of carbon. By placing a price on every ton of emissions, carbon pricing discourages 
pollution and rewards businesses that produce fewer emissions by making their products more competitive. 

The panel noted the need to address concerns regarding competitiveness, especially on energy intensive economies 
as well as the need for a clearly defined climate strategy that is responsive and that ensures a just transition for people 
whose livelihood depends on fossil-fuel intensive industries. During the session on ongoing carbon pricing initiatives 
in Africa, a common theme was the importance of aligning carbon pricing initiatives with other domestic policies to 
avoid inefficiencies and unintended impacts and ensure their coherence with sustainable development objectives. 
Closing discussions emphasized the efficiency of carbon markets and their ability to increase climate ambition, set-
ting the stage for Article 6 negotiations moving forward.

The degree of interest for the Carbon Pricing day was very encouraging, attracting over 250 participants to the ses-
sion. The day featured an exciting quiz session on relevant terminologies such as the Clean Development Mecha-
nism (CDM), the Nationally Determined Contributions (NDCs), and Carbon Pricing. Engaging discussions were held 
around the design of a price on carbon to drive sustainable development and reduce carbon pollution. Participants 
expressed their interests in taking part in the coalition activities. 

The event pointed out the compelling case to price carbon to drive sustainable development in Africa and the fact that 
the momentum for carbon pricing is building across the continent. The key takeaways include the support to capacity 
development initiative through readiness programs and Article 6 pilots so that Africa can take care of itself and the 
promotion of communication and stakeholder engagements with the Finance community and other sectors including 
the transport sector to ensure carbon pricing initiatives are equitable and aligned with development goals. Addition-
ally, the youth, as advocates of the future, should be brought on board to understand these innovative measures and 
participate in decisions that will impact their future. Cooperation at all levels - domestically, regionally and internation-
ally is also cited as key to facilitation  greater ambition and efficiency of carbon pricing initiatives.

By Thelma Xonam 
UNU-INRA PhD Intern under the sustaianable cities project
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Vulnerability to Extreme Weather Events in Cities: 
Implications for Infrastructure and Livelihoods
The  poster  exhibited  during  the  Ghana  Day  Event  session  at  the  Africa  Climate  Week  2019,  held  on  Friday  
22  March  2019, as part of a project entitled ‘Vulnerability to Extreme Weather Events in Cities: Implications for Infra-
structure and Livelihoods’, funded by the British Academy’s Cities and Infrastructure Programme and implemented 
in collaboration with the University of Ghana, the University for Development Studies, and Loughborough University, 
United Kingdom. The theme focused on the effects of extreme heat and flooding events and resulting disruptions to 
infrastructure and services, with interrupted and over-stretched services and negative impacts on vulnerable popu-
lations in terms of loss of goods and property, reduced incomes, restricted mobility, and poorer health. The session 
attracted Conference participants from diverse backgrounds including policy makers, industry players, academics, 
climate change action groups, members of non-governmental entities and the civil society, and students. 

Among the event’s key highlights and salient issues, the project was noted for combining in an innovative manner 
temperature and flood data collected at a household level and qualitative interview data on how these hazards are 
experienced and managed. It was revealed that households are already enduring extraordinary temperatures in their 
homes, health and workplaces and public spaces. In Northern Ghana, thatched houses are known for maintaining 
a cool environment compared to houses fitted with metal sheets, where indoor temperatures can exceed over 44°C, 
with the highest temperatures recorded in a kiosk with over 50°C and a blacksmith working in an environment of over 
60°C. Similarly, the event pointed out that residents in low-income areas reported are the hardest hit as their dwelling 
are too hot to stay inside and poorly insulated against the heat, forcing them to sleep outdoors thereby increasing their 
risk of contracting malaria. 

The main messages of the poster focused on the interconnected nature of urban infrastructure among various sec-
tors, and the extent to which disruption in service provision during extreme weather events impacts heavily lives and 
livelihoods of the residents. A deeper understanding of the climate-infrastructure-livelihoods nexus could reveal entry 
points for adaptation measures that reduce the vulnerability of low-income communities to extreme weather events 
in cities. Likewise, forecasting systems for local extreme heat and flooding could be developed such that utilities and 
urban communities can take steps to limit impacts on human well-being, livelihoods and critical infrastructure. Fur-
thermore, low cost building design and ventilation solutions are urgently needed for reducing indoor temperatures.

Poster Session

“ In realising sustainable cities what is needed is a more nuanced look at 
the discourses, dispositions, processes and conditions that shape city 
designs, building landscapes, green spaces and infrastructure services, 

and the practices and impacts that develop from these.” 

Dr. Ebenezer Amankwaa, 
UNU-INRA Research Fellow
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Vulnerability to extreme weather events in cities: Implications for infrastructure and livelihoods

BACKGROUND AND OBJECTIVES 
• Climate change induced extreme weather events are

expected to amplify the multi-faceted challenges faced by
urban dwellers in low income and environmentally-
sensitive communities

• Ghana is no exception as it has cities that are concurrently
vulnerable to two extreme weather types: extreme heat
and flooding

• This paper analyses the impact of extreme heat and
flooding on urban infrastructure, and livelihoods of poor
urban residents in Ghana

• The climate-livelihoods nexus is explored by analyzing
when and where indoor air temperatures and surface water
flooding are most severe, examining how these extreme
weather events affect daily life, income-generating
activities and mobility

STUDY AREA AND METHODOLOGY 
• The study was conducted in Accra and Tamale, Ghana
• Four low-income residential communities were selected in

each city

Katherine V. Gough1, Paul W.K. Yankson2, Rob Wilby1, Ebenezer F. Amankwaa2, Sam Codjoe2, Paula Griffiths1, Sam Kayaga1, Raymond 
Kasei3, Mercy Abarike3, Cuthbert K. Nabilse3 and Peter Mensah2

TEMPERATURES RECORDED IN HOMES, 
WORKPLACES AND HEALTH FACILITIES

ADAPTATIONS

Funded by British Academy, UK 

For additional information contact:
Prof Katherine Gough, Geography and Environment 
Loughborough University, UK, k.v.gough@lboro.ac.uk

Prof Paul Yankson, Geography and Resource 
Development, University of Ghana, 
pyankson@ug.edu.gh

IMPACTS OF EXTREME WEATHER EVENTS

Table 1: Study settlements in Accra and Tamale   

Loughborough University1 University of Ghana2 University for Development Studies3 

City Extreme heat Flooding 

Accra Alajo
Agbogbloshie

Odawna
Bortianor

Tamale Kukuo
Lamashegu

Gumani
Ward K 

Recording extreme weather events 
• 131 tinytags were installed to measure air temperatures

that residents actually experience in their homes,
workplaces and health facilities

• Tiny tags were also housed in reference meteorological
stations at GMet headquarters and airports in Accra and
Tamale.

Vulnerability of urban infrastructure
• 16 key informant interviews conducted in health facilities
• 5 key informant interviews with ECG, NEDCo & GWCL

Vulnerability of urban residents 
• 124 interviews with persons in rooms with Tinytags
• 24 FGDs with older males and females and mixed youth

(C)(B)(A)
Figure 1 Tiny tag housed in a reference meteorological station (A), 
in a living room (B) and outside a room (C)
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Tamale February-April 2018

•Metal roof •Thatch roof •Tree shade •Met site

Figure 2 Mean maximum temperatures by roof types

Figure 3 Maximum indoor temperatures recorded in Accra (left) and Tamale 
(right) health facilities during the period 22 May 2018 to 3 July 2018

Figure 4 Indoor daily maximum temperatures (°C) for shaded (G4a) and 
unshaded house (G5a) compared with outdoor area (G5b) and the met site 
(M1a)
Mean maxima: Shaded = 36.2°C; Unshaded = 37.0°C

Figure 5 Example of combined heat and humidity effects on labour 
capacity wet-bulb globe temperature and labour capacity at the met site 
(left) and a cooking area in Alajo (right). 
Colour lines show: 100% heavy labour capacity; 50% heavy labour 
capacity; 100% light labour capacity; 25% light labour capacity

Electricity and Water Services
• Rise in electricity demand escalates voltage drops,

trip offs and load-shedding
• Electricity disconnection due to strong winds

damaging poles
• Flooding escalates washing away of pipelines and

faecal contamination of water

Health Services
• Very high indoor maximum air temperatures
oAccra 30.6 to 32.2°C
oTamale 35.9 to 38.2°C

• Rise in respiratory problems, dehydration, strokes,
hypertension, cerebral meningitis, heat rashes,
typhoid, cholera and gastrointestinal problems

• Challenging conditions for staff and patients
exacerbated by poor infrastructure and
overcrowded spaces
o Patients cannot access essential drugs or health

staff
o Power cuts and waist-high floods which hamper

surgery and loss of ground floor spaces
• Limited support for stress effects of floods

Work and Daily Life
• Loss/destruction of life, property and livestock
• Dumping of faeces and rubbish during floods
• Limited mobility: school and work
• Late and interrupted sleep because of heat
o Phenomenon of sleeping outdoors

• Work productivity is affected due to tiredness and 
discomfort 

• Temperature records in both cities indicate that
communities are already enduring extraordinary
temperatures (>35°C) in homes, workplaces,
health facilities and public spaces

• Heat threats are compounded by disruption of
essential services such as water and electricity
by high temperatures

• Comparative analysis of sites showed the
benefits of shade, building design, roof type,
building size and materials

• A deeper understanding of the climate-
infrastructure-livelihoods nexus could reveal
entry points for adaptation measures that reduce
the vulnerability of low-income communities to
extreme weather events in cities

• Planting trees for shade
• Insulating ceilings 
• Improving airflow through homes
• Constructing canopy extensions to workshops
• Elevating roofs of newly constructed buildings
• Selection of building materials used

CONCLUSIONS  

RECOMMENDATIONS 
• Forecasting systems for local extreme heat and

flooding should be developed such that utilities
and urban communities can take steps to limit
the impacts on human well-being, livelihoods
and critical infrastructure

• Low cost building design and ventilation
solutions are urgently needed for reducing
indoor temperatures

By Dr. Ebenezer Forkuo Amankwaa 
UNU-INRA Research Fellow under the sustainable cities 
project. Expertise in development geography and envi-
ronmental health policy.
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Dr. Fatima Denton
UNU-INRA Director
Speaking at Ghana’s Nationally Determined Contributions 
Investment Forum Adapting to Climate Change: Resilience, Security and Finance 
Monday, March 18, 2019.

“If you take the area of infrastructure, we can actually begin to see how we can 
climate proof our infrastructure, and we have the added advantage in a different 
way - in a sense that mature economies will have to think about how they can 
retrofit their infrastructure. Countries in Africa do not  necessarily have to retrofit 
their infrastructure because they have to start from scratch. So how you get it 
right the first time matters a great deal.”

Dr. Denton speaking at Leveraging University 
Platforms in NDC Implementation, UN SDGs 
and Global Climate Action on Thursday, March 
21, 2019.

The event was organised by The United Na-
tions University, Institute for Environment and 
Human Security (UNU-EHS). These discus-
sions will be utilized to create a framework for 
Community of Practice (CoP) around the topic. 
Tune into UNU-EHS’s URL link below to read 
about insights and views from the event.

We have an obligation to bring universities into the 
arsenal of solutions for Climate Action

Dr. Fatima Denton, UNU-INRA

https://ehs.unu.edu/news/news/five-ways-to-leverage-
university-platforms-in-global-climate-action.html

https://ehs.unu.edu/news/news/five-ways-to-leverage-university-platforms-in-global-climate-action.html
https://ehs.unu.edu/news/news/five-ways-to-leverage-university-platforms-in-global-climate-action.html
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