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Abstract - Agriculture is the most important sector in Kenya. Crop farming in Kenya is characterized by different forms of 

diversification. The main economic importance of crop diversification is risk management. It is however not known if farmers’ 

involvement in duration and distribution-based diversification actually enables them to meet this goal. The aim of this study was 

to contribute to the understanding of the importance of crop diversification in meeting the farmers’ goal of risk reduction in 

Mathira East District. Data was collected from150 smallholder farmers using a structured questionnaire. Two-Stage Least 

Square (2SLS) regression was used to determine the relationship between diversification and production risk. This study arrived 

at a conclusion that duration and distribution based diversification has a significant negative and positive influence from crop 

production risk at 1% and 5% level respectively. This study recommends that the  concerned stakeholders should endeavour to 

enlighten more farmers about the reality of production risks that may affect their crop production activities. 
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1. Introduction 

A number of research studies have successfully identified the 

potential of diversification to contribute to better performance 

in agriculture by smallholder farmers in Kenya.  Kimura et al. 

,(2010) noted that risk management strategies through 

properly managed diversification can help boost agriculture. 

Additionally, due to limited availability of high potential land, 

it has been envisaged that increasing agricultural production 

will have to come from diversification (FAO, 2013). Pro-

moting and supporting diversification opportunities is an 

integral part of most agricultural strategies in Kenya.  The 

Government of Kenya, in collaboration with development 

partners, has over the years developed policies and strategies 

to enhance agricultural growth and improve household in-

comes through diversification.  

In 2008, Kenya launched Vision 2030 as the country’s 

long-term economic blueprint to guide the development pro-

cess. Vision 2030’s objective is to transform Kenya into a 

middle income country providing a high quality of life to all 

its citizens by 2030. Based on Vision 2030, the agricultural 

sector has developed the Agricultural Sector Development 

Strategy (ASDS) that envisages a food-secure and prosperous 

nation. The overall objective of the ASDS is to achieve an 

agricultural growth rate of 7 per cent per year over the next 5 

years through various means, among them being promotion 

and support of diversification opportunities. The United Na-

tions Food and Agriculture Organization (FAO) is Kenyan 

development partner that has been on the forefront in pro-

moting diversification opportunities among smallholder 

farmers (FAO, 2013). 

There are well-known gains associated with specializa-

tion. However, rural households in developing countries still 

adopt diversification strategies due to a number of reasons. 

Changing consumer demand following welfare advancement 

drives households to diversify in order to satisfy their demand 

for different types of food and non-food goods (Singh et al., 

1986; Omamo, 1998). The carrying out multiple activities on 

the same farm reduces costs or increases output (positive 

externalities between activities) leading to economies of 

scope.  On the other hand, the intense land subdivision place 

pressure on land resources causing farmers to generate greater 

income only by diversifying.  

Since agriculture is rampant with risk, farmers in most 

parts of the country choose to diversify. This makes house-

holds with multiple income sources to experience less varia-

bility in total income than a specialized household. Conse-

quently, risk management in crop farming involves choosing 

among alternative cropping strategies that reduce the effects 

of risks. 

Mathira East District has a variety of crops grown, ranging 

from food to cash crops. These crops have varying durations 
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of maturity. The most important food crops grown in the 

district include maize, beans, peas, potatoes, sweet potatoes, 

sorghum, millet and barley. Distributive diversification 

(balance between crops) and crops duration diversification 

(spread/balance in expected crop durations) are very common. 

Many researchers have argued that the main economic goals 

behind diversification relate to income enhancement and 

hence improved standards of living (Nickerson et al., 2001 & 

Turner et al., 2006) and reduction of risk (Kimura et al., 

2010). The decision of diversification by a farmer is consid-

ered to be one of the major economic decisions that have 

strong bearing on his welfare (Rearden & Timmer, 2012). 

Although one of the aims of crop diversification is to re-

duce production risk, it is not known if farmers’ involvement 

in duration and distribution-based diversification actually 

enables farmers to meet this goal in Mathira East District. The 

aim of this study was to contribute to the understanding of the 

importance of crop diversification in meeting the farmers’ 

goal of risk reduction in Mathira East District. 

 

2. Methodology 
2.1. Study area 

The study area, the Mathira East District, is in Nyeri County 

where many farmers are diversified. Due to intense land 

subdivision, distribution and duration based crop diversifica-

tion are farming strategies commonly practiced in the area. It 

has an area of about 129 Square Kilometres (GoK, 2003). The 

district mainly has red volcanic soils suitable for food crops 

such as maize, beans, peas, sorghum and potatoes. The district 

has a population of 81,126 persons. The district has some 

sizeable portions of areas that are vulnerable to drought. The 

rainfall pattern in the District is bimodal. 

2.2. Sample Size and Data 

There are 5,792 smallholder crop farmers in Mathira East 

District. Using the sample size determination formula pro-

posed by Nassiuma (2000) and the Cochran’s correction 

formula as proposed by Cochran (1963), a sample size of 150 

smallholder farmers was used. The main data collection in-

strument was a  questionnaire directed at household heads. An 

important aspect of the household questionnaires was its 

ambition to capture information on demographic characteris-

tics of respondents, their engagement in on-farm crop diver-

sification and production risks faced. The study further used 

secondary data where necessary while reviewing the literature 

and discussing results. The Statistical Package for Social 

Scientists (SPSS) version 17.0 and STATA softwares was 

employed in the analysis. The @Risk software was employed 

in performing quantitative (stochastic) risk analysis using 

Monte Carlo simulation  where minimal data such as the 

minimum, most likely, and maximum values of certain inci-

dences.  

2.3. Empirical Models 

Crop production risk and diversification are two variables that 

simultaneously determine each other. Production risk is a 

function of diversification and simultaneously, diversification 

is a function of production risk. OLS could not be used to 

estimate these models, because the relationship specified by 

the equations violates the OLS assumption of zero covariance 

between the disturbance term and the independent variables. 

A Two-Stage (2SLS) regression was used in determining the 

relationship. This is given in the equations 1 and 2.  

𝑌1
∗ = 𝑌1𝑌2

∗+ 𝛽′1𝑋1 + 𝜀1
 
                       (1) 

𝑌2
∗ = 𝑌2𝑌1

∗+ 𝛽′2𝑋2 + 𝜀2
 
                       (2) 

In the first stage of 2SLS, the endogenous variable would 

be regressed on all the exogenous variables and the predicted 

value of this regression obtained. In the second stage, the 

predicted values would replace the original endogenous var-

iables in the equation.  

It is assumed that Y1
*
 and Y2

*
 are fully observed, that is, 

Y1 = Y1
*
 and Y2 = Y2

*
.  

The first stage in 2SLS would estimate the following 

equations, via OLS, since Y1
*
 and Y2

*
 are fully observed: 

𝑌1
∗ = 𝛽′1𝑋1

 + 𝛽′2𝑋2 + 𝑣1
 
                  (3) 

     = 𝐺1𝑋 +  𝑣1                                       

𝑌2
∗ = 𝛽′1𝑋1

 + 𝛽′2𝑋2 + 𝑣1
 
                  (4) 

     = 𝐺2𝑋 +  𝑣2                                       

Where X is a matrix containing all the exogenous varia-

bles in (1) and (2). From (3) and (4), equations 5 and 6 would 

be obtained. 

Ŷ1
' = Ĝ1X                                         (5) 

Ŷ2
′ = Ĝ2𝑋                                        (6) 

This completes the first stage of 2SLS. In the second stage, 

Y1
*
 and Y2

*
 in (1) and (2) are replaced with Ŷ1

*
 and Ŷ2

*
, 

respectively, and estimate the equations (1) and (2) with OLS. 

That is, equations 7 and 8 would be estimated: 

𝑌1
∗ = 𝑌1Ŷ2

∗ + 𝛽′1𝑋1 + 𝜀1
 
                    (7) 

𝑌2
∗ = 𝑌2Ŷ1

∗+ 𝛽′2𝑋2 + 𝜀2
 
                    (8) 

The resulting coefficients estimates will be consistent. 

However, this does not preclude the possibility of collinearity 

between the exogenous variables. Hausman Test was used to 

determine the appropriateness of 2SLS estimates over OLS. 

In quantifying risk, two approaches would be employed; 

stochastic risk analysis using Monte Carlo’s simulation ap-

proach and computation of level of risk. In these approaches, 

two elements would be considered; frequency of the risk 

occurring and the economic consequences of its occurrence.  

To capture the frequency of risk to be included in Monte 

Carlo’s simulation, farmers were requested to indicate the 

most likely amount of yield they expect to realize as well as 

the possible minimum and maximum for each of the crops 

grown. This would facilitate the use of triangular probabil-

ity distribution in measuring production risks. Farmers were 

asked to indicate the likelihood (probability) and conse-

quences (severity) of production risks occurrence and con-

sequently level of risk computed as a product of consequence 

and likelihood. 

The dependent and explanatory variables employed in the 

2SLS Regression Model are defined in Table 1.  

http://www.palisade.com/risk/monte_carlo_simulation.asp
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Table 1. Description of the Variables Used in the 2SLS Regression Model 

Variable  Description  Expected sign 

DISDIVER Extent of distribution-based diversification practiced (the measure ranges from 0 and log (N)) +/- 

DURDIVER Extent of duration-based diversification practiced (the measure ranges from 0 and log (N)) +/- 

FERISK Farm environment risk (instrumental variable for production risk). This is measured as an 

index that range between 0 and 1 and relate to how production figures differs. Make use of 

minimum, maximum and most likely values of production. 

+/- 

PRDRISK Production risk (Measured as an index that range between 0 and 1) + 

HGENDER Gender of head of household (value 1 if male; 0 if female) +/- 

HHAGE Age of head of household in years + 

HEDUC Highest level of education of the household head (measured in number of years of formal 

education) 

+ 

MINCOME Household income realized per month (in Kshs.) + 

LANDSIZE  Total size of land (value measured in acres) + 

HHSIZE Household size  + 

EXPER Crop farming experience (in years)  

3. Results and Discussion 

3.1. Characterization of crop farming strategies with re-

spect to distribution and duration-based diversification 

There were different types of crops grown as shown in Figure  

 

 

1. However, this study concentrated itself on food crops 

(maize, potatoes, beans, sweet potatoes and cassava) and a 

few cash crops (tomatoes, cabbages, Kales (Sukuma wiki), 

French beans and flowers).  

 
Figure 1. Types of crops grown 

 

Figure 1 shows that the most common crop was maize and 

grown by 95.3% of the total respondents. This was closely 

followed by potatoes (92.7%) and beans (77.3%). Other crops 

grown included sweet potatoes (30.7%), cassava (23.3%), 

tomatoes (10.0%), cabbages (10.0%), Kales (Sukuma wiki) 

(8.2%), French beans (5.0%) and flowers (4.0%).The  domi-

nance of staple food crops such as maize, beans and potatoes 

reflects the subsistence nature of the  households. Their main 

concern is to produce basically for home consumption.  

Landownership varied in size and the distribution is pre-

sented in Table 2. It is shown that more than 70 percent of the 

households owned between 0.5 and 5 acres. This has an im-

plication on the types and magnitude of the farm enterprises. 

Indeed Table 3 shows the different enterprises commonly 

engaged.  
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Table 2. Size of land owned 

Land size Frequency Percentage Cumulative Percentage 

Less than 0.5 acres 11 7.3% 7.3% 

Between 0.5 acres to 1 acres 17 11.3% 18.7% 

Between 1 acres  to 5 acres 78 52.0% 70.7% 

Between 5 acres  to 10 acres 38 25.3% 96.0% 

Above 10 acres 6 4.0% 100.0% 

Totals 150 100.0%  

 

Whereas the mean farm size was 4.653 acres, the size of 

land that was under crop production was 2.384 acres (Table 

3). The remaining piece of land was utilized through dairy 

production (1.132 acres), homestead (0.165 acres) and other 

activities (0.971 acres). According to Obasi, (2007), small 

land holdings invariably lead to more intensive land use sys-

tems. This is so because population growth forces farmers to 

shorten fallow periods, increase investment on land, manage 

soil fertility through the addition of manure.  

Table 3. Allocation of land to different activities 

Allocation of land Minimum Maximum Mean Std. Deviation 

Total size of land (acres) 0.44 13.25 4.653 3.132 

Land occupied by dairy production 0.00 4.00 1.132 1.169 

Land occupied with homestead 0.05 1.00 0.165 0.203 

Land occupied with other activities 0.00 5.25 0.971 1.192 

Land occupied by crops 0.45 6.00 2.384 1.435 

Table 4. Area allocated to different crops  

  
Area covered by the crops 

Major crops grown N Minimum Maximum Mean Std. Deviation 

Maize 143 0.05 4.50 2.34 0.14 

Potatoes 139 0.10 3.00 2.12 0.87 

Beans 116 0.05 3.00 1.82 0.12 

Tomatoes 15 0.30 2.00 1.65 1.42 

French beans 8 0.50 1.50 0.75 0.47 

Kales (Sukuma wiki) 12 0.30 1.40 0.35 0.05 

Flowers 6 0.10 0.50 0.30 0.21 

Cabbages 15 0.10 2.30 0.20 0.11 

Cassava 35 0.05 0.30 0.15 0.09 

Sweet potatoes 46 0.05 0.20 0.10 0.06 

Table 5. Duration to maturity of the different crops  

 
 

Duration to maturity in months 

Crop name N Minimum Maximum Mean Std. Deviation 

Cassava 35 6.0 7.0 7.0 0.37 

Sweet potatoes 46 5.0 6.0 6.0 0.33 

Maize 143 4.5 5.5 5.1 0.19 

Beans 116 2.5 3.0 3.0 0.51 

Cabbages 15 2.5 3.0 3.0 0.46 

Potatoes 139 3.0 3.5 3.0 0.38 

Kales (Sukuma wiki) 12 2.0 3.0 3.0 0.32 

Tomatoes 15 2.5 3.0 3.0 0.35 

Flowers 6 2.0 3.0 2.5 0.53 

French beans 8 1.5 1.6 2.0 0.43 

 

Results in Table 4 show that farmers were growing staple 

food crops (maize, potatoes, beans, cassava and sweet pota-

toes) and horticultural crops (tomatoes, French beans, Kales 

(Sukuma wiki), flowers, cabbages). The mean area planted 

was: maize (2.34 acres), potatoes (2.12 acres) and beans (1.82 

acres). Other crops grown along with the area in acres were: 

sweet potatoes (0.10), cassava (0.15), cabbages (0.20), flow-

ers (0.30), tomatoes (1.65), Kales (Sukuma wiki) (0.35) and 

French beans (0.75). This implies that most farmers were 

planting different types of crops while distributing them in a 
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manner that staple crops (maize, potatoes and beans) had the 

highest land allocation as compared to other crops. 

Farmers were growing crops with different maturity du-

rations as shown in table 5. Cassava, sweet potatoes and 

maize had the longest duration to maturity with a mean of 7.0, 

6.0 and 5.1 months respectively. The length of duration of the 

other crops (in months) was as follows: beans (3.0), cabbages 

(3.0), potatoes (3.0), Kales (Sukuma wiki) (3.0), tomatoes 

(3.0), flowers (2.5) and French beans (1.6).This may imply 

that most farmers prefer to grow short season crops (being 

diversified) except with regard to staple and traditional crops. 

The different crops grown by farmers in the study area 

have varying risk implication on them. The average produc-

tion risk in crop yields for each crop grown by farmers was 

noted to differ with most risk associated with horticultural 

crops and the least level of risk associated with most staple 

crops. Table 6 shows the stochastic simulation results for the 

expected production of the major crops in the study area per 

one acre of land with the production figures given in kilo-

grams. 

Table 6. Expected Production (Kgs/Acre) Statistics of the Major Crops Grown 

Crop name 

5% 

Percentile 

95% 

Percentile Minimum Maximum Mean 

Standard 

deviation 

Cassava 115.6 129.91 113.89 132.06 122.56 4.28 

Sweet potatoes 217.15 237.04 215.01 240.28 227.1 5.85 

Beans 98.3 227 81.19 250.98 165.45 38.94 

Potatoes 228.7 371.2 211.94 400.55 292.41 44.17 

Maize 344.7 518.3 307.56 552.38 435.12 52.33 

Fruits 164.9 357.4 121.29 390.12 265.74 58.18 

Flowers 80.8 330.4 56.15 257.42 267.85 65.13 

French beans 105.9 327.8 64.96 357.28 236.67 67.68 

Sukuma wiki 229 633 151.35 701.7 436.72 121.17 

Cabbages 430 1173 268.85 1256.82 844.79 225.6 

Tomatoes 462 1695 270.95 1855.23 1154.03 371.21 

Sampling type:  Latin Hypercube 

Number of iterations: 10000    

 

Table 6 shows that tomatoes (standard deviation = 371.21) 

is the crop with the greatest production risk among the major 

crops grown in the area. This is closely followed by cabbages 

(standard deviation = 225.6), sukuma wiki (standard deviation 

= 121.17), French beans (standard deviation = 67.68), flowers 

(standard deviation = 65.13), fruits (standard deviation = 

58.18), maize (standard deviation = 52.33), potatoes (standard 

deviation = 44.17), beans (standard deviation = 38.94), sweet 

potatoes (standard deviation = 5.85) and cassava (standard 

deviation = 4.28). 

3.2. Influence of distributive and duration-based crop di-

versification strategies on production risk 

Before conducting a 2-stage regression analysis for the in-

fluence of distribution and duration-based crop diversification 

strategies on production risk, farm environment risk 

(FERISK) was identified as an appropriate instrumental var-

iable for the production risk. Crop farming is characterized by 

high variability of production outcomes. Monte Carlo simu-

lation is a risk analysis method in which uncertain inputs in a 

model are represented using ranges of possible values known 

as probability distributions. In this study, Monte Carlo simu-

lation was done using @RISK software. Triangular probabil-

ity distribution was used in measuring agricultural farm en-

vironment risk. In triangular distribution, the minimum, most 

likely, and maximum values of production figures was con-

sidered. Table 7 shows a summary of sample means of vari-

ables used in 2SLS regression. 

Table 7. Sample Means of Variables used in 2SLS Regression Model 

Variable Mean Std. Deviation 

Dependent 
  

Distribution-based diversification  0.369 0.003 

Duration-based diversification  0.187 0.010 

Independent  
  

Production risk (RISK) 0.619 0.013 

Farm environment risk (FERISK) 0.835 0.269 

Gender of household head (HGENDER)  0.680 0.451 

Age of household head (HAGE) 54.173 9.054 

Education of household head (HEDUC) 9.360 2.950 

Household income (MINCOME) 8170.30 1775.00 

Household size (HHSIZE) 6.460 2.242 

Size of land (LAND) 4.653 3.132 

Crop farming experience (EXPER) 17.800 3.668 

http://www.palisade.com/risk/monte_carlo_simulation.asp
http://www.palisade.com/risk/monte_carlo_simulation.asp
http://www.palisade.com/risk/monte_carlo_simulation.asp
http://www.palisade.com/risk/monte_carlo_simulation.asp
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Table 8 shows the OLS and 2SLS model estimates. The 

Breusch–Pagan test was used to check for heteroscedasticity 

and in both cases (2SLS and OLS); the null hypothesis of 

homoscedasticity was not rejected at the 1% level of signifi-

cance 

 

Table 8. Instrumental variable estimates of diversification and production risk 

Dependent variable: 

Production Risk 

Dependent variable: 

Farm Crop Diversification 

  Duration based Distribution based 

 OLS  

(1
st
 Stage)(I) 

OLS  

(II) 

IV 2SLS 

(2
nd

stage)(III) 

OLS 

(IV) 

IV 2SLS  

(2
nd

stage) (V) 

Intercept 6.94(13.26) 38.37(2.22) 1.12(0.32) 0.25(0.58) 42.46(2.23) 

FERISK 1.98
***

(0.13) -0.06
**

(0.03)  0.01
**

(0.01)  

PRDRISK  -0.04
**

(0.06) - 0.01
***

(0.01) 0.01
**

(0.01) 0.23
**

(0.05) 

DURDIVER 1.06
***

(1.93) --- ---- --- ---- 

DISDIVER 0.72
**

(0.28) --- ---- --- ---- 

HGENDER 2.44(1.69) 0.08(0.51) -0.09(0.08) -0.09(0.08) 0.06(0.53) 

HHAGE -3.22(0.63) -0.29 (0.20) 0.03(0.03) 0.03(0.03) 0.13(0.20) 

HHEDUC -0.60(0.70) 0.03
**

(0.21) 0.03
**

(0.03) -0.03
**

(0.03) -0.06
**

(0.22) 

MINCOME -5.76(0.92) 0.52(0.31) 0.04(0.04) -0.02(0.05) -0.04(0.29) 

HHSIZE .78(0.30) 0.07(0.09) 0.01(0.01) 0.01(0.01) 0.05(0.09) 

LANDSIZE .17(0.41) 0.05(0.12) 0.17(0.01) -0.17
**

(0.01) -0.27
**

(0.08) 

EXPER 6.47(1.12) 0.90 (0.36) 0.14 (0.05) 0.16(0.05) 0.13(0.35) 

R-squared 0.77 0.77 0.69 0.58 .52 

Observations 150 150 150 150 150 

Significance level: * = 0.10, ** = 0.05, *** = 0.01. 

Figures in brackets are standard errors. 

 

The factors forming the independent variables  were: farm 

environment risk (FERISK), production risk (PRDRISK), 

crop duration diversification (DURDIVER.), crop distribu-

tion diversification (DISDIVER), gender of household head 

(HGENDER), age of the household head (HHAGE), educa-

tion of the household head (HHEDUC), household monthly 

income (MINCOME), household size (HHSIZE), size of land 

(LANDSIZE) and experience in crop farming (EXPER). 

The Hausman specification test was used to test for sim-

ultaneity between diversification and production risk 

(Hausman & McFadden, 1984). This test revealed that con-

temporaneous correlation between the proposed endogenous 

variables and the error term in the diversification equation 

does exist at the 5% significance level. This result confirms 

the simultaneity assumption made in the empirical model, 

indicating that 2SLS is preferred over OLS. Consequently, the 

results to be presented are based on the 2SLS approach.  

Table 8 shows (in column I; First stage OLS regression) 

that farm production risk is significantly and positively asso-

ciated with farm environmental risks at 1% level; hence the 

suitability of the latter to act as an instrumental variable for 

the former.  Farm crop production risk is further noted to have 

significant positive relationship with crop distribution and 

duration diversification at 5% and 1% levels respectively. 

This implies that the more the production risks, the more 

farmers would distribute their crops evenly and grow crops 

that mature with a longer period. 

3.3. Relationship between duration based diversification 

and production risk 

The 2SLS regression analysis results for the duration based 

diversification equation shows that, 2 out of a total of 9 coef-

ficients used in determining the relationship between distri-

bution-based diversification and production risk among other 

independent variables were statistically significant at the 1% 

and 5% levels respectively. Moreover, the R-square indicates 

that the variables included in the model account for 69.0% of 

the variation in duration based diversification. 

It can be noted in table 8 (column III; Second stage IV 

2SLS regression with duration diversification as the de-

pendent variable) that duration based diversification suffers a 

negative and significant influence from with farm production 

risk at 1% level. The higher the risk, the lower the farmers 

levels of duration diversification (implying a greater prefer-

ence for crops that grow in long duration). 

The education level of the household head was also found 

to have a significant and positive relationship with duration 

based diversification at 5% level. This is because short season 

crops such as sukuma wiki, tomatoes, flowers and French 

beans match best with educated farmers since they require 

greater use of modern technology. 

3.4. Relationship between distribution based diversification 

and production risk 

The 2SLS regression analysis results for the distribution 
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based diversification equation shows that, 3 of a total of 9 

coefficients used in determining the relationship between 

distribution-based diversification and production risk among 

other independent variables are statistically significant at least 

at 5% significance levels. Moreover, the R-square indicates 

that the variables included in the model account for 52.0% of 

the variation in distribution based diversification. 

In Table 8 (column V; Second stage, IV 2SLS regression 

with distribution diversification as the dependent variable) 

shows that distribution based diversification is positively and 

significantly influenced by farm level crop production risk at 

5% level. The higher the risk, the higher the farmers levels of 

distribution diversification (implying that the more they uni-

formly distribute their crops in their field). This implies that 

most farmers are risk-averse and when facing more crop 

production risk, tends to use diversification strategy meant to 

trap possible gains from more than one crop. This agrees with 

Minot et al., (2006) who noted that indeed, risk management 

motivates diversification, although it lowers their average 

income as evident from the observation that poor rural 

households practicing rain-fed agriculture in low-potential 

areas were more likely to have diverse cropping pattern than 

richer households in areas with greater agro-ecological po-

tential.  

The education level of the household head was also found 

to have a significant and negative relationship with distribu-

tion based diversification at 5% level. This implies that more 

educated farmers preferred to undertake cropping strategies 

aimed at having a greater concentration on more profitable 

crops. This disagrees with Mehta (2010) who observed that in 

Himachal Pradesh in India, educated farmers were concerned 

also about risk from the production of crop, and hence pre-

ferred to have higher level of diversity in their cropping pat-

tern than being fully specialized in one crop. In other words, 

they were found to have more awareness about the trade-off 

between risk and income, whereas uneducated farmers con-

centrate more on income optimization than worry about the 

risk situation.  

The coefficient of farm size (LAND) was negative and 

significant at 5% level, indicating that farmers with larger 

farm size were less diversified (more specialized) than farm-

ers with small farm size. Farmers with large tracts of land 

prefer to practice commercialized farming which favours less 

diversification (more specialization). Most studies in Kenya 

have shown that one of the major hindrances to commercial 

agriculture is land sub-division. It is therefore not a surprise to 

note that most farmers who are specialized are the ones with 

more land.   

4. Conclusions and Recommendations 

Agricultural crop production risks influence crop diversifica-

tion and simultaneously, diversification influence crop pro-

duction risk. Crop production risk was mitigated through 

distribution and duration-based diversification while diversi-

fication was responsible for the different levels of crop pro-

duction risk. Based on the findings of this study, it is rec-

ommended that farmers should be adequately educated on 

how to manage agricultural crop production risks through 

diversification. This may be implemented through the media, 

seminars and barazas. Diversification is a simple, yet effi-

cient method that may be used to manage crop production risk 

and ensures efficiency in agricultural production. This is 

because successful farming greatly depends on how well the 

risk aspect is handled.  
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