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• Climate events – threat to food security in Africa
• Disproportionately negative effect on vulnerable populations
• Persistent poverty and low technological advancement

Low adaptive capacity
• Appropriate adaptation and mitigation strategies necessary

Climate risk, adaptation, and technology adoption in the midstream of crop 
value chains: Evidence from Nigerian maize traders

Lenis Saweda O. Liverpool-Tasie and Charuta M. Parkhi

Climate change

• Traders are a significant part 
• Link between producers and consumers
• Remain unexplored
• Undertake several activities ; some involving risk due to climate change
• Among traders how climate events influence

• Adoption of non-risky activities?
• Adoption of risky activities?
• Adoption of damage-control activities in response to climate 

change?

Research gap

• Focus on farmers in the literature
• “The hidden middle” (Traders, food processors, logistics providers)
• Constitute 30-40% of the value added and costs
• Traders – link millions of farmers to direct and indirect consumers
• Economic agents
• Undertake important activities that affect price and quality of maize

Maize traders in Nigeria

• Maize – important crop – rising demand
• Production affected - increased temperatures,  fluctuations in rainfall 
• Post harvest – emergence of new diseases, pests, aflatoxins
• Nigeria – leading maize producer – over 5 million hectares of land
• 70% of the population engaged in agriculture
• Climate change affecting livelihood of the majority

Adaptation versus Adoption

Maize value chain in Nigeria

Results: Multivariate Probit

Maize value chain in Nigeria

• Climate risk perception - a precondition to adaptation
• Such perception can encourage adjustment to changing climate

• Important driver of risk management strategies such as insurance 
(US)

• Investment in changing planting and harvesting patterns (India)
• Investments to harness positive changes brought by climate change 

(Denmark)
• However, they can also affect willingness to invest in technologies that 

could otherwise be productivity enhancing 

• Adaptation : practices and 
activities as a response to changing 
conditions in order to reduce its 
impact directly

• Drought- resistant seeds

• Adoption : switching to techniques to 
maximize expected profits

• Use of inorganic fertilizer
• Effect of climate change on adoption 

remains relatively unexplored

Hypotheses

• Climate events will cause maize traders to be less likely to store maize
• Conditional on maize storage, climate risk will increase the adoption of damage 

control activities as an adaptation strategy. 
• Climate related shocks will deter maize traders from investing in price-enhancing 

technologies because of the increased risk associated with trading activities

Data

• Three major maize producing states:
Kano, Katsina, Kaduna

• Sample of 1070 traders 
• Male dominated occupation 

(99%)
• About 83 percent are educated
• Average trading experience of 14 

years.
• Questions related to climate 

change perception and maize 
trading activities were asked

Empirical strategy

Results: Modified Double Hurdle Model
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VARIABLES Margins Margins Margins Margins Margins

Number of years trading maize 0.003* 0.003 -0.004* 0.002* -0.001

(0.001) (0.003) (0.002) (0.001) (0.001)

Training in maize handling or 

storage (0/1)
-0.02 0.17** 0.04 0.05* 0.01

(0.04) (0.08) (0.04) (0.03) (0.012)

Large monthly sale (>32 tons) 0.01 -0.12** -0.03 -0.03* -0.01

(0.03) (0.05) (0.03) (0.02) (0.01)

Distance to highway in Km 0.0002 0.0006** 0.001** 0.0004** 0.0002***

(0.0003) (0.0003) (0.0007) (0.0001) (0.0001)

Trader is member of an association 

(0/1)
0.07*** 0.30*** 0.12*** 0.13*** 0.04***

(0.03) (0.05) (0.04) (0.02) (0.01)

Trader engaged in other jobs (0/1) 0.13*** -0.003 0.07* 0.07*** 0.03***

(0.03) (0.06) (0.04) (0.02) (0.01)

Climate Change perception (0/1) -0.06** 0.04 0.004 0.001 -0.004

(0.03) (0.06) (0.04) (0.02) (0.01)

Storage Branding Debris Cleaning Moisture Stick

VARIABLES Margins Margins Margins Margins

Male -0.14* 0.05 0.016 0.10

(0.08) (0.05) (0.07) (0.08)

Education (1=formal) 0.003 -0.004 -0.05** -0.11***

(0.03) (0.01) (0.02) (0.02)

Number of years trading maize 0.003* 0.003*** 0.001 -0.002*

(0.001) (0.001) (0.001) (0.001)

Training in maize handling or storage (0/1) -0.02 -0.03 0.12*** -0.002

(0.04) (0.02) (0.04) (0.03)

Large monthly sale (>32 tons) 0.01 0.03** 0.01 -0.02

(0.03) (0.01) (0.03) (0.02)

Distance to highway in Km 0.0002 -0.0003 0.0001 -0.001

(0.0003) (0.0003) (0.0003) (0.001)

Trader is member of an association (0/1) 0.07*** -0.02 -0.006 0.005

(0.03) (0.02) (0.03) (0.02)

Trader engaged in other jobs (0/1) 0.13*** 0.04** 0.06** 0.06***

(0.03) (0.02) (0.03) (0.02)

Climate Change perception (0/1) -0.06* -0.09*** -0.11*** -0.003

(0.03) (0.02) (0.03) (0.02)

CV of temperature season -8.63** 2.36 -5.69 0.68

(4.36) (2.38) (4.12) (3.14)

CV of rain season -0.002 0.002*** -0.002* -0.001

(0.001) (0.0007) (0.001) (0.001)

Average price received  (Naira/kg) 0.0000 0.0002*** 0.0000 0.0003*

(0.0002) (0.0001) (0.0002) (0.0002)

Kano -0.09* -0.16*** -0.059 -0.04

(0.05) (0.03) (0.05) (0.04)

Katsina 0.16** -0.07* -0.05 -0.03

(0.06) (0.03) (0.06) (0.05)

Conclusions

• Climate events and risk perception deter traders from  storing
• Conditional on storage, the use of damage control activities not 

influenced by climate events but by training and being a member of 
traders’ association

• Training and trader associations important for creating awareness
• Training providers and associations – harmful effects of excessive use 

of fumigation
• Risk perception discourages traders from investing in expensive 

activities – branding, debris cleaning machine

Stage 2: 

Bivariate Probit
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