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On the verge of a food crisis
Climate change threatens world food supplies. UiB researcher Birgit Kopainsky 
uses simulators to see how these changes affect food systems. She hopes her 
research can help predict future food crises.  TexT  KIM E. ANDREASSEN

According to Kopainsky, the 

global community faces a 

major challenge in providing 

enough food to feed a growing and 

more demanding world population.

“Climate change makes this as an 

even greater challenge. Both poor 

and rich countries are becoming 

more vulnerable when it comes to 

food security,” says Birgit Kopainsky, 

a System Dynamics researcher at the 

University of Bergen’s (UiB) Depart-

ment of Geography.

From Switzerland to Burkina Faso
Kopainsky, who is Swiss and has a 

background from the ETH Zurich 

University, has recently studied how 

climate change will affect food supply 

in Burkina Faso, a land-locked coun-

try in the Sahel region of Western 

Africa. Close to 18 million people 

in this country live on the edge of 

existence.

Like many other African countries, 

Burkina Faso has a mainly rural 

population and 90 per cent of the 

total economically active population 

works in agriculture. Most of them 

are small-scale farmers who produce 

food for family consumption, with 

little or no opportunity to build up 

financial reserves.

Burkina Faso and its neighbours 

are situated in an area extremely 

exposed to global climate change. 

Droughts, floods and extreme tem-

peratures already ravage the region.

“Even small changes in tempera-

ture and precipitation can have an 

enormous impact on the popula-

tion of the Sahel,” explains the Swiss 

national.

A vicious cycle
Higher temperatures lead to more 

drought and floods, which then affect 

vegetation and destroy the topsoil. 

Freshwater for both human con-

sumption and the irrigation of fields is 

lost. New diseases can attack animals, 

plants and humans. Infrastructure 

may be affected and deteriorating 

public health can influence overall 

food production.

“If food production drops, it will 

become even harder to adapt farming 

to climate change. This will increase 

the competition between the financial 

needs for adaptation and those for 

the provision of other government 

services such as education, public 

health and infrastructure,” suggests 

Kopainsky.

Simulating climate changes
Kopainsky has been collaborating 

with the Millennium Institute in 

Washington DC on developing a mod-

el to determine how climate change 

will hit Burkina Faso. This is part of 

the African country’s national plan 

to tackle climate change.

Using different climate change 

scenarios, the model can simulate 

how various sectors, such as agri-

culture or forestry, are affected. This 

data can then be used to assess the 

impact on sectors such as health and 

infrastructure – the hope being that 

government will know when and 

where to implement the necessary 

measures to prevent food shortages.

“We can also calculate the most 

cost-effective measures to tackle 

climate change,” she says.

Kopainsky assesses the impacts of 

future scenarios for climate change 

in a way not dissimilar to pilots us-

ing flight simulators for practice to 

test difficult flying conditions. But 

Kopainsky’s worst case scenarios are 

more scary than any flight simulator.

“We think locally, but always have 

the global in mind when developing 

our models. Our model for Burkina 

Faso is relatable to a category of 

problems that the rest of the Sahel 

and indeed Africa can learn from,” 

she explains.

“The model is a tool to assist deci-

sion makers. We provide the argu-

ments, but the politicians need to 

make the final decisions.”

The measures suggested by these 

models will have a price tag of rough-

ly 15 per cent of the potential damages 

of climate change.

“But when people are starving 

here and now, it is hard for local 

authorities to prioritise long-term 

 climate measures, the results of 

which we may not see before 10 or 

20 years from now,” she says pointing 

out that things are further compli-

cated by the fact that funding needs 

to come from outside the impover-

ished country.

Listen to the locals
Kopainsky also visited Zambia, where 

she interviewed local farmers about 

their understanding of adaptive prac-

tices to climate change. Her goal 

is to create even better models for 

decision support and make the know-

ledge gathered from these models 

more relevant for farmers and other 

stakeholders in the food production 

system.

“Money is not enough to succeed 

with adaptation to climate change. 

You need to be in line with local 

people and understand their train of 

thought. After all, they are the ones 

who must adapt,” she explains.

“The last thing local farmers need 

is top-down policies. What they need 

are solutions that are consistent with 

their own cultural norms, resources 

and goals.”

From Burkina Faso to Switzerland
Kopainsky believes that the  Burkina 

Faso model in principle can be em-

ployed anywhere, with local adap-

tions – even in her native  Switzerland.

Switzerland is among the world’s 

ten richest and Burkina Faso among 

the world’s ten poorest countries, ac-

cording to the United Nations’ Human 

Development Index (HDI), yet they 

have more in common regarding food 

production than first meets the eye.

“For different reasons both coun-

tries experience population growth 

at the same time as agricultural land 

is lost. The solutions for these two 

countries, however, couldn’t be more 

different,” says Birgit Kopainsky. 
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 “  We think locally, but  
 always have the global in  
 mind when developing our  
 models.  ” 

FOOD SUPPLY DISRUPTION: With up to 80 per cent of Burkina Faso's gross domestic product (GDP) from agriculture and animal husbandry, reduced 
production can result in major economic disruptions. In this picture, small-scale farmers in the country's Bagre region participate in a project to 
become more self-sufficient in rice, and to deal with higher food prices that are hurting the local economy. photo: ISSoUF SANoGo/AFp photo/NtB SCANpIX
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System Dynamics
• Another term for System Dynamics is model-based 

analysis and policy design.

• The System Dynamics method is applied in almost all 
areas of socio-economic research and planning and is 
used to guide information search, to formulate models, 
perform analysis, and to facilitate learning and policy 
implementation.

• The method helps solve complex problems within and 
across disciplines and it provides a unifying language 
that stimulates and facilitates interdisciplinary work 
and education.

• Systems Dynamics research and education is offered 
at the Department of Geography at the University 
of Bergen (UiB).

• UiB offers two master programmes in System Dynamics.

• For more information, visit: uib.no/rg/dynamics
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