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Abstract
This study highlights the perception and the option value of climate information in the
sahelian and sudano-sahelian agro-climatic zones of Burkina Faso. It shows that the climate
information is asymmetrically distributed to a minority (21.78 %) of the sampled farmers.
The analysis reveals that the majority (93%) of the farmers need climate information to guide
their decision in planning agricultural activities. Option value shows the interest granted by
farmers using climate information. 64% of the farmers willing to pay would pay an average
of CFA 546.34 Francs to obtain climate information. The willingness to pay is determined by
the ability of the farmers to predict the climate, to use radio as a means of information,
awareness of farmers on the previous forecast and early onset of the rainy season. While
farmers considered benefit from the use of climate information, it is clear that its contribution
to farm income remains a field of research to explore. Thus it is necessary to experiment with
individual farms and to evaluate the contribution of climate information to the added value of
different crops and farmers’ income.
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Introduction
The use of seasonal climate forecasts based on indigenous knowledge is a traditional
strategy of West African farmers to reduce climate risk on their crop yields (Roncoli, 2006;
Nyong et al., 2007). Forecast guides their decision making for the choice of fields, crop
varieties, crop rotation, sowing date and precautions to maintain the crop production. The
main indicators of endogenous seasonal climate forecasts are environmental (moon, cloud,
wind), biological (animals, plants), magic and religious (Phillips et al., 2002). They are
transmitted from one generation to another by oral tradition (Zuma-Netshiukhwi et al., 2013).
Despite their importance, these forecasts are becoming less reliable because of climate
change over the past four decades (Ingram et al., 2002; Roncoli et al., 2008). The distortions
in the transmission of indicators from one generation to another question the reliability of
these forecasts (Risiro et al., 2012). Therefore, farmers are looking for new strategies for
seasonal climate forecasts to better plan production of seasonal crops (Ingram et al., 2002).
Climate information is one possible way to mitigate the adverse effects of climate
change on agricultural productivity (Hansen, 2002). It consists of publishing seasonal
forecasts from climate models to farmers (Klopper et al., 2006). The seasonal predictions
usually provide information about the probability of the starting and ending dates of the rainy
season, the length of the season, the number of rainy days, the annual cumulative rainfall, the
average and maximum duration of dry spells during the rainy season.
The purpose of this paper is to analyze the perception of farmers on climate
information in Burkina Faso and to identify the determinants of their option value. We
formulated two research hypotheses. First, we assume that the majority of farmers perceive
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climate information as probative adaptation strategy to climate change. Second we expect
that the willingness to pay of farmers for climate information depends on their ability to
conduct seasonal forecasts on climate change.
Material and method
The study was conducted in the sahelian and Sudano-sahelian agro-climatic zones of
Burkina Faso, a landlocked country in West Africa (Figure 1). The sudano-sahelian zone is
characterized by rainfalls ranging between 600 and 900 mm during a 4 to 5 months rainy
season. In the sahelian zone annual rainfalls range between 300 and 600 mm and are
characterized by a more irregular spatial and temporal distribution. This area is the driest of
the country sometimes with less than three months rainy season.

Figure 10. Location of study sites in agro-climatic zones of Burkina Faso
The data collection was performed on the basis of a stratified sampling at three levels
identified in collaboration with the team of the project of supplemental irrigation and climate
information and with the Provincial Directorates of the Ministry of Agriculture and Water
Resources. The different levels are the provinces, villages and farmers (Figure 1). The
number of farmers per village was obtained on the basis of updated data from permanent
agricultural survey made by the Ministry of Agriculture and Water Resources. From this
basis, 629 farmers spread over eleven villages were surveyed from January to February 2013
in the provinces of Yatenga, Bam, Kadiogo and Bazega. In each village, a third of the farmers
were surveyed randomly.
Data were collected using a structured questionnaire referring to socio-economic
characteristics of farmers and planted crop during the year 2012-2013. They were also related
to endogenous seasonal forecasts of farmers and their perception of climate information.
Afterwards farmers were questioned about their willingness to pay (WTP) to benefit from
good quality IC using the contingent valuation method.
The approach of contingent valuation method (CVM) is to construct a hypothetical
market on goods or service proposed for economic agents (Randall et al., 1974). The
objective of CVM is to reveal the marginal willingness to pay of an individual by simulating
operation of a market (Ami and Desaigues, 2000). To comply with the principle of this
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method, the advantages and limitations of the use of climate information were first explained
to farmers. After ensuring that farmers have understood the challenges of using the climate
information, we asked them to comment on their need for climate information.
The Chi-square test was used to compare the perception of farmers for seasonal
climate forecasts and socioeconomic characteristics of potential users at significance level p =
5%. Analysis of variance and the Kruskal-Wallis test were used respectively to compare the
average and median income in grain production and farmers’ WTP threshold of significance
p = 5%. Average and median WTP were calculated excluding the true zeros.
The estimated true zeros are null of WTP given by farmers because their agricultural
productivity will not be improved even if they benefit from the climate information. On the
contrary false zeros are null WTP by farmers when they need the climate information to
guide their decision making to plan agricultural production.
Results and discussion
Table 1 shows that a minority of farmers in the sample (21.78%) had access to
seasonal forecasts prior to the agricultural campaign of 2012/2013. An asymmetry of
information exists within and between climate zones (p < 0.001). Compared to other
provinces, farmers in the Yatenga province (40.48%) were aware of climate forecasts. This
asymmetry of information could derive from the presence of other projects experimenting
climate information with some farmers in the Yatenga province. These results are consistent
with the findings of Churi et al. (2012) who found asymmetric climate information among
farmers in the villages of the semi-arid region of Tanzania.
Despite this asymmetry, the sources of information are not significantly different
among farmers (p > 0.000). Nearly 65.85% of the farmers in the sample received the seasonal
forecasts prior to the agricultural campaign of 2012/2013 by listening to the radio. Farmers
also have similar behavior towards the use of seasonal forecasts (p > 0.000). Approximately,
76% of them have taken into account the seasonal forecasts in their decision making. They
recognize that seasonal forecasts have supported their decisions in planning and
implementing of agricultural activities. Seasonal forecasts facilitate choice of crop rotation,
crop varieties and soil type (Klopper et al., 2006).
Table 1. Differential dissemination of seasonal forecasts
Characteristics of the
Sahelian provinces Sudano-sahelian provinces
access and use of the
current forecasts
Yatenga Bam
Kadiogo
Bazega
Access to seasonal climate forecasts climate information
No (%)
59.52
89.50
82.35
88.89
Yes (%)
40.48
10.50
17.65
11.11
Information sources
Radio (%)
58.72
90.00
82.35
66.67
Other farmers
41.28
10.00
17.65
33.33
Taking seasonal climate forecasts to make decision
No (%)
22.35
33.33
27.78
25.00
Yes (%)
77.65
66.67
72.22
75.00

Total
78.22
21.78
65.85
34.15
24.19
75.81

p-value
0.000
0.104
0.874

Table 2 shows that 93% of farmers needing climate information. This fraction is
equitably distributed within and between the two agro-climatic zones (p > 0.05). The need
expression of farmers for climate information shows they are well aware of climate risks on
agricultural production (Tarhule and Lamb, 2003; Roncoli et al., 2008). Farmers’ need relates
to the beginning of the rainy season (74.95%), its length (19.52%) and the end of the rainy
season (5.52%). Strong aversion of sowing plants on drought risk may justify the choice of
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the beginning of the rainy season by the majority of farmers (p < 0.001). According to
Hammer et al. (2001), nearly a quarter of farmers' planting failures are due to poor rains start.
The perception of farmers for rainfall changes may explain the differences observed in their
needs for climate information within and between agro-climatic zones. For example the
decrease in rainfall is perceived by 28.2% of farmers in the Sahelian zone and 45.6% in the
Sudano-Sahelian zone (Ouédraogo et al., 2010).
Radio is the most used channel for the dissemination of climate information according
to 60.96% of farmers. Although all provinces are covered by the national radio. Radio
stations are also located in provinces (Bam and Yatenga). Differentiated choice of radio (p <
0.000) as a means of information on climate information within and between provinces is
related to the rate of possession of radios by farmers and their purchasing power to purchase
rechargeable batteries (Roncoli et al., 2008).
According to 55.54% of farmers surveyed, April is the suitable period for getting
climate information. This month is the start of agricultural activities: zaï, bunds, application
of organic manure in the fields. The heterogeneity (p < 0.001) choices of broadcasting
periods on climate information derives from farmers’ agricultural practices and the beginning
of the rainfall of the previous campaign within and between agro-climatic zones (Ingram et
al. 2002).
Table 2. Farmers’ need for climate information
Characteristics of the Sahelian provinces
Sudano-sahelian provinces
need of climate
Total
p-value
information
Yatenga
Bam
Kadiogo
Bazega
Farmers needing climate information
0.451
No (%)
5.24
6.50
8.82
9.40
7.00
Yes (%)
94.76
93.50
91.18
90.60
93.00
Types of climate information
0.000
Start of rainfall (%)
58.29
86.63
93.55
65.63
74.95
End of rainfall (%)
2.01
2.14
4.30
28.13
5.52
Duration of season (%)
39.70
11.23
2.15
6.25
19.52
Broadcasting
0.000
Radio (%)
52.76
75.40
40.86
73.44
60.96
Other (%)
47.24
24.60
59.14
26.56
39.04
Broadcasting period
0.000
April (%)
21.39
87.36
59.14
62.30
55.34
May (%)
62.03
12.64
40.86
36.07
38.45
June (%)
16.58
0.00
0.00
1.64
6.21
The analysis shows that the majority of the farmers are ready to contribute financially
to benefit from the climate information to reduce climate risks on agricultural productivity.
About 64% of the farmers showed a strictly positive WTP. However 29% of the farmers need
climate information but are not willing to pay for. Only 7% of farmers don’t want to integrate
climate information in their decision process for agricultural production. These behaviors are
recurrent within and between climate zones (p > 0.000). The mean of WTP is estimated CFA
546.34 Francs per farmer. The median WTP shows that 50% of farmers in Yatenga, Bazega
and Bam are willing to pay CFA 200 Francs to benefit from the climate information
compared to CFA 300 Francs in Kadiogo. Although they are not significantly different within
and between agro-climatic zones (p > 0.000), the average and median WTP reveal the interest
of farmers for using climate information (Kenkel and Norris, 1995). Hanemann (1984)
recommended using median WTP to measure the economic level because average WTP can
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be very sensitive for small changes in the distribution of WTP, while the median is much
more robust to these effects.
Table 3. Farmers’ willingness to pay for climate information
Farmers’ willingness Sahelian provinces
to pay
Yatenga
Bam
Farmers needing climate information
True zeros
5.24
6.50
False zeros
33.81
26.50
WTP > 0
60.95
67.00
Central values
Average WTP
659.05
525.50
Median WTP
200
200

Sudano-sahelian provinces
Kadiogo
Bazega
8.82
23.53
67.65

9.40
27.30
63.30

450.78
300

463.25
300

Total
7.00
28.59
64.41

P-value
0.316

546.34 0.137
200
0.235

Conclusion
This study highlights the perception and the option value of climate information in the
sahelian and sudano-sahelian agro-climatic zones of Burkina Faso. It shows that the climate
information is asymmetrically distributed to a minority (21.78 %) of the sampled farmers.
The analysis reveals that the majority (93%) of the farmers need climate information to guide
their decision in planning agricultural activities. The determining factors of the demand for
climate information are the age of heads of the household, their literacy level, marital status,
their maize and sorghum production and also the added value of grain production. Option
value shows the interest granted by farmers using climate information. 64% of the farmers
willing to pay would pay an average of CFA 546.34 Francs to obtain. While farmers
considered benefit from the use of climate information, it is clear that its contribution to farm
income remains a field of research to explore. Thus it is necessary to experiment with
individual farms and to evaluate the contribution of climate information to the added value of
different crops and farmers’ income.
References
Ami D and Desaigues B (2000). Le traitement des réponses égales à zéro dans l’évaluation
contingente. Économie & prévision, (143-144), pp.227–236.
Churi A J, Malongo R S, Mlozi S, Tumbo D and Respickius C (2012). Understanding
Farmers Information Communication Strategies for Managing Climate Risks in Rural
Semi-Arid Areas , Tanzania Description of the Study Area. International journal of
information and commication technology research 2(11): 838–45.
Hammer G L, Hansen J W, Phillips G J, Mjelde W J, Hill H, Love A and Potgieter A (2001).
Advances in Application of Climate Prediction in Agriculture. Agricultural Systems
70(2-3): 515–53.
Hanemann W (1984). Welfare Evaluations in Contingent Valuation Experiments with
Discrete Responses. American Journal of Agricultural Econometrics, 67(3), pp. 332–
341.
Hansen J W (2002). Realizing the potential benefits of climate prediction to agriculture:
issues, approaches, challenges. Agricultural Systems, 74(3), pp. 309–330.
Ingram K T, Roncoli M C and Kirshen P H (2002). Opportunities and constraints for farmers
of West Africa to use seasonal precipitation forecasts with Burkina Faso as a case
study. Agricultural Systems, 74(3), pp. 331–349.
Kenkel P L and Norris P E (1995). Agricultural producers’ willingness to pay for real time
mesoscale weather information. Journal of Agricultural and Resource Economics,
20(2), pp. 356–372.
1133

Fifth International Scientific Agricultural Symposium „Agrosym 2014“
Klopper E, Vogel C H and Landman W (2006). Seasonal climate forecasts potential
agricultural risk management tools? Climatic Change, 76(1-2), pp. 73–90.
Nyong A, Adesina F and Osman E B (2007). The value of indigenous knowledge in climate
change mitigation and adaptation strategies in the African Sahel. Mitigation and
Adaptation Strategies for Global Change, 12(5), pp.787–797.
Ouédraogo M, Dembelé Y and Somé L (2010). Perceptions et strategies d’adaptation aux
changements des précipitations : cas des paysans du Burkina Faso. Sécheresse, 21(2),
pp. 87–96.
Phillips J G, Deane D, Unganai L and Chimeli A (2002). Implications of Farm Level
Response to Seasonal Climate Forecasts for Aggregate Grain Production in Zimbabwe.
Agricultural Systems 74(3): 351–69.
Risiro J, Dominic M, Tshuma T and Rurinda E (2012). Weather Forecasting and Indigenous
Knowledge Systems in Chimanimani District of Manicaland, Zimbabwe. Journal of
Emerging Trends in Educational Research and Policy Studies 3(4): 561–66.
Roncoli C (2006). Ethnographic and participatory approaches to research on farmers’
responses to climate predictions. Climate Research, 33, pp.81–99.
Roncoli C, Jost C, Kirshen P, Sanon M, Ingram T K, Woodin M, Somé L, Ouattara F, Sanfo
J B, Sia C, Yaka P and Hoogenboom G (2008). From Accessing to Assessing
Forecasts: An End to End Study of Participatory Climate Forecast Dissemination in
Burkina Faso (West Africa). Climatic Change 92(3-4): 433–60.
Tarhule A and Lamb P J (2003). Climate research and seasonal forecasting for West
Africans: perceptions, dissemination, and use? Bulletin of the American Meteorological
Society, 84(12), pp. 1741–1759.
Zuma-Netshiukhwi G, Stigter K and Walker S (2013). Use of Traditional Weather/Climate
Knowledge by Farmers in the South-Western Free State of South Africa:
Agrometeorological Learning by Scientists. Atmosphere, 4(4), pp. 383–410.

1134

