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Example 2
Climate change



Maize Sorghum

Mean 2.4 2.9

St. Deviation 2.2 1.2

CoV (%) 90 42

Yields < 2t/ha 1/2 years 1/7 years

Maize

Sorghum

Source: https://www.yieldgap.org

https://www.yieldgap.org/
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Rao, K., et al:, 2011. Climate variability and change: farmer perceptions and intra-seasonal variability in rainfall 
associated risk in semi-arid Kenya

Maize yields

Rainfall



Risk = Hazard ∗
Sensitivity∗Exposure

Adaptive Capacity

www.farmafrica.org

Climate change Trends and projections

National perspective
Trends since 1960:

• Increase in temperature by 1.0℃

• Increase in frequency of hot nights

• Decrease in frequency in cold nights 

• Decreasing trend in annual rainfall - especially in the South

Projection

• Further increase by 1.5 - 4.5℃, depending on emission 
scenario

• Further increase in frequency of hot days and nights

• Most models predict an increase in annual rainfall (range: -
4% - +30%) - especially in the wet season

• Most models predict an increase in rainfall that falls in 
heavy events

Agro-ecological zonesSoilsRef: McSweeney, C., New, M. and Lizcano, G., 2012: UNDP climate change 
country profiles. http://country-profiles.geog.ox.ac.uk

Agro-ecological zonesSoilsNatural environment Land use
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Your examples …



Science and decision making …
Towards a conceptual framework …





Science

Policy

Politics

• Science: systematic pursuits of 
knowledge

• Policy: group decision, particular 
course of action

• Politics: process of bargaining, 
negotiations and pursuit of 
compromise to achieve desired 
ends



“The role of the scientist is not to determine which risks 
are worth taking or deciding what choices we should 
make, but the scientist must be involved in indicating 

what the possible choices, constraints and possibilities 
are … The role of the scientist is not to decide between 

the possibilities but in determining what the 
possibilities are”

Lord May



Values and uncertainties

Values

• Tornado politics: shared ends
• Science can help by providing 

knowledge

• Abortion politics: contested ends
• No amount of science about abortion 

can help reconcile different values

• High danger of distorting the process 
of making a political decision …

Uncertainties

• More than one outcome is 
consistent with our expectation

• Objective and subjective

• Reducible and not-reducible 

• Danger of politicisation of science



Wicked problems …

High uncertainty Conflicting desired outcomes +



High value 
consensus and 

low uncertainty?

Connected to 
policy?

Science arbiter Pure scientist

Reduce scope of 
choice?

Issue advocate Honest broker

• Issue advocate: aligns themselves with a faction 
seeking to advance their interest through policy / 
politics

• Honest broker: engages in decision making by 
clarifying and at times seeking to expand the range 
of choices available to decision makers

NoYes

Yes No Yes No

• Pure scientist: focuses on research without 
consideration for its use

• Science arbiter: interacts with policy maker and 
helps adjudicate debated queries



Triangle of mutually reinforcing interests …

Science

Policy

Politics



“Rather than resolving political debate, science often becomes 
ammunition in partisan squabbling, mobilised selectively by 
contending sides to bolster their position. Because science is 
highly valued as a source of reliable information, disputants 

look to science to help legitimate their interests. In such cases, 
the scientific experts on each side of the controversy effectively 

cancel each other out and the more powerful political or 
economic interests prevail, just as they would have done 

without the science”



• “Politics without policy threatens the democratic process for 2 reasons. 
First, it may lead to a limited participation in processes of decision making, 
as some groups might be excluded. Secondly, political power can do little to 
serve common interests if there are no good alternatives for action 
available for decision making”

• “Attempts to turn all policy making into technical exercises that obviate the 
need for political debate have been called “technocracy” and “scientization
of politics” 

• “It is dangerous for scientists to participate in politicisation of science, 
particularly through the media. This leads to a loss of credibility of the 
process of science and the credibility of the democratic process.”  



Assessing evidence 
DFID guidance …



Principles of
quality

Associated principles

Conceptual
framing

Does the study acknowledge existing research?
Does the study construct a conceptual framework?
Does the study pose a research question?
Does the study outline a hypothesis?

Openness and 
transparency

Does the study present or link to the raw data it analyses?
Does the author recognise limitations/weaknesses in their work?

Appropriateness 
and rigour

Does the study identify a research design?
Does the study identify a research method?
Does the study demonstrate why the chosen design and method
are good ways to explore the research question?

Validity Has the study demonstrated measurement validity?
Is the study internally valid?
Is the study externally valid?

Reliability Has the study demonstrated measurement reliability?
Has the study demonstrated that its selected analytical
technique is reliable?

Cogency Does the author ‘signpost’ the reader throughout?
Are the conclusions clearly based on the study’s results?

Individual pieces of evidence …



Body of evidence …

• quality of the studies constituting the body of evidence 
• high, moderate, low;

• size of the body of evidence
• Large, Medium, Small

• consistency of the findings
• Consistent, Inconsistent

• context of the evidence
• Global, Context Specific



Thanks!



 

 

 

 

Figure 5: sample soil moisture balance profiles for the Somewhat Humid (Mwanza -upper row) 

and Subhumid (RFMZ1 - lower row) climatic zones for 1999 (left column), 2005 (middle column) 

and 2011 (right column). See text for methodology. 

 

   

   

0

20

40

60

80

100

120

140

160

180

1

1
0

1
9

2
8

3
7

4
6

5
5

6
4

7
3

8
2

9
1

1
00

1
09

1
18

1
27

1
36

1
45

1
54

1
63

1
72

1
81

1
90

1
99

2
08

2
17

2
26

2
35

2
44

2
53

2
62

2
71

2
80

2
89

2
98

3
07

3
16

3
25

3
34

3
43

3
52

3
61

1999

0

20

40

60

80

100

120

140

160

180

1

1
0

1
9

2
8

3
7

4
6

5
5

6
4

7
3

8
2

9
1

1
00

1
09

1
18

1
27

1
36

1
45

1
54

1
63

1
72

1
81

1
90

1
99

2
08

2
17

2
26

2
35

2
44

2
53

2
62

2
71

2
80

2
89

2
98

3
07

3
16

3
25

3
34

3
43

3
52

3
61

2005

0

20

40

60

80

100

120

140

160

180

1

1
0

1
9

2
8

3
7

4
6

5
5

6
4

7
3

8
2

9
1

1
00

1
09

1
18

1
27

1
36

1
45

1
54

1
63

1
72

1
81

1
90

1
99

2
08

2
17

2
26

2
35

2
44

2
53

2
62

2
71

2
80

2
89

2
98

3
07

3
16

3
25

3
34

3
43

3
52

3
61

2011
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Table 10: main climatic characteristics of both climatic zones under the worse case 

climate change scenario. Values between brackets refer to changes compared to the 

current climate 

 Somewhat humid (Mwanza) Semi-humid (RFMZ1) 

 Uplands Planosol Vertisol Uplands Planosol Vertisol 

ETo 1,804 mm (+136) 1,906 mm (+169) 

Aridity index 73% (-6) 52% (-5) 

Onset date 266 (-) 304 (-) 

LGP annual 263-283 (-3) 256 (-1) 306 (-5) 210-233 (-9) 199 (-9) 254 (-14) 

Season gap 10 – 15 (-) 24 (-) 5 (-1) 2-4 (-) 10 (-1) 1 (-1) 

LGP sep-jan 154-160 (-1) 145 (-2) 164 (-1) 106-109 (-1) 99 (-1) 109 (0) 

LGP feb-jun 90-110 (-5) 82 (-5) 141 (0) 96-119 (-12) 85 (-12) 141 (-16) 

Dry season 78-98 (+3) 105 (+1) 55 (+5) 128-150 

(+10) 

161 (+8) 106 (+14) 

 



There is a considerable risk of 
climate change affecting yields 
of nutrient stressed maize, rice 
and soya in the tropics by up 

to 20% by the end of the 
century (3℃ scenario)

Those risks largely 
disappear for non-

nutrient stressed crops
“Across Africa, mean yield changes of − 17% 
(wheat), − 5% (maize), − 15% (sorghum) and − 10% 
(millet). No mean change in yield was detected for rice.”

Knox, J., et al., 2012, Climate change impacts on crop 
productivity in Africa and South Asia.

Rosenzweig., C., et al., 2014: Assessing agricultural risks of climate change in 
the 21st century in a global gridded crop model inter-comparison. 


