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Abstract 
This study was conducted to investigate the factors affecting the adoption of organic farming in 
Peshawar-Pakistan. A total of 100 respondents were randomly selected from the four different 
cultivated areas of Peshawar, namely Palosi, Regi, Ternab and Pushtakhara. Binary logistic re-
gression was used in this study to categorize the organic farming into adoption and non-adoption. 
The purpose of this model was to check the event probability for a categorical response variable 
with two outcomes. The results of the binary logistic show that factors affecting adoption of or-
ganic farming have a significant effect on the farmer productivity. Moreover, cost, productivity, 
profitability, compatibility and efficiency have a positive and significant effect. Thus, it is obvious 
that adopting organic farming not only to increase the farmer income but also to protect environ-
mental pollution by avoiding the toxic chemical and fertilizer. Finally, we suggest that government 
agencies, extension and research institution should play a vital role to strengthen the awareness 
and advantages of organic farming. 
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1. Introduction 
In agriculture, one of the methods is organic farming which protects environment, quality of the food, animal 
health, natural resources on sustainable bases and is helpful for the social welfare purpose. These objectives 
support the market and compensate for the internalization of externalities [1]. To ensure the environmental sus-
tainability, organic agriculture is one of the best practices. Basically these practices are very harmless for human 
health, because they retain the fertility of soils and sustain the ecosystems. It depends upon natural biodiversity 
and locally adapted improved ecological processes or cycles, rather than genetically altered resources and the 
use of synthetic inputs [2]. 

Since the mid-1980s, policy-makers, environmentalists, consumers and farmers have paid significant attention 
to organic farming and actively involved for the regulation and support of organic sector. To achieve the major 
goals in organic farming and agricultural policy, a diverse and complex range of policy approaches have been 
formed and implemented to support this sector. Conversely, there are many particular challenges for policy 
making and implementation of the policy. These challenges are to maintain the balance between societal and 
consumer/market goals and to keep the balance between institutional and private stakeholder interests in the or-
ganic sector [3]. Today at least in 141 countries produce organic food commercially. Organic agriculture 
emerged rapidly and was estimated in 2007, and organic food is produced in about 32.2 million hectares global-
ly, managed by more than 1.2 million producers, including smallholders [4]. 

The countries with the most organic agricultural land are Australia (12 million hectares), Argentina (3.8 mil-
lion hectares), and the United States (1.9 million hectares). Currently 0.9 percent of the agricultural land of the 
countries covered by the survey is organic. By region, the highest shares of the total agricultural land are in 
Oceania (2.9 percent) and in Europe (2.2 percent). In the European Union, 5.4 percent of the farmland is organic. 
However, some countries reach far higher shares: Falkland Islands: 35.9 percent; Liechtenstein: 27.3 percent; 
Austria 19.7 percent. In ten countries, more than ten percent of the agricultural land is organic. There has been 
an increase of the organic agricultural land in Asia, Europe, North America and Oceania. For Asia, after a major 
drop of organic land in 2010, 0.9 million more hectares were reported. There was also strong growth in Europe, 
where the area increased by 0.6 million hectares (6 percent). In Latin America the organic land decreased, 
mainly due to a decrease of organic grazing areas in Argentina. Apart from agricultural land, there are further 
organic areas, most of these being areas for wild collection. Other areas include aquaculture, forests, and grazing 
areas on non-agricultural land. They constitute 32.5 million hectares. In total, 69.7 million hectares (agricultural 
and non-agricultural areas) are organic. There were 1.8 million producers in 2011. Thirty-four percent of the 
world’s organic producers are in Asia, followed by Africa (30%), and Europe (16%). The countries with the 
most producers are India (547591), Uganda (188625) and Mexico (169570) [5]. 

Over the past four decades not only incorporation of modern agricultural farming practices, but also the usage 
of excess amount of chemical inputs have caused losses for the natural habitat balance and soil fertility. Exam-
ples of these losses are soil salinization, soil erosion, pollution due to fertilizers and pesticides, decreased 
groundwater level, genetic erosion. These hazards have initiated ill effects on environment, degrade the food 
quality, enhance the cost of production, and badly affect the farmer life [6]. 

Several studies have suggested that the determinants of the adoption of organic production systems should be 
explained. Various research approaches have been used for this purpose: factors influencing the adoption of or-
ganic and inorganic fertilizers in maize and kales by using the logit and probit regression analysis [7]; Factors 
affecting smallholder farmers’ adoption of soil and water conservation practices using the logit and probit model 
[8]; Adoption and extent of organic vegetable farming using the model of the Logistic Regression [9]; Modeling 
the adoption of organic horticultural technology by using duration analysis [10]; Factors influencing the adop-
tion of organic farming by the farmers using the correlation [11]; Factors affecting the Adoption of Organic 
Pepper Farming [12].  

The adoption approach which usually relies upon cross-sectional data which is analyzed by means of proba-
bility models to assess the likelihood that conversion occurs [13]-[17] have found out the comparison approach 
that compares organic and conventional farming in various management aspects such as input use, efficiency, 
productivity, as well as economic results, using basic statistics or profit maximization models, among other me-
thods [18]-[21]. 

On the basis of in-depth research literature [22]-[26] study in hand have identified the factors associated with 
the adoption and non-adoption of organic farming. 
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2. Materials and Methods 
2.1. Selection of the Study Area and Sample Size 
This study is based on the factors affecting adoption of organic farming in District Peshawar, Pakistan. Four 
different agricultural areas namely Palosi, Regi, Ternab and Pushtakhara were selected for the purpose that a 
large number of farmers were involved in these areas. Due to financial and budget constraint the study was re-
stricted to limited number of sample size. A total of 100 respondents were randomly selected by using propor-
tional sampling allocation technique. A well-developed pretested structured questionnaire was formed to collect 
the primary data from the farmers in the study area. The empirical data was analyzed by using Statistical tools 
for Social science (SPSS) Version 20. The main of objectives of the paper was to find the fertilizer used adop-
tion or non-adoption of organic farming. 

2.2. Modeling Design and Specification 
The categorization of firms into “adopters” and “non-adopters” is based on the dichotomous outcome of the 
adoption decision, which characterizes the dependent variable (Y). Thus, a firm is defined as an “adopter” where 
Yi = 1 or as a “non-adopter” where Yi = 0 [27]. For this purpose probit and logit analysis are well established 
approach. 

Probit model deals with a choice between two alternatives [28] Thus, the dependent variables in the following 
Binary logistic model are the adoption of organic = 0 and non-adoption = 1. 

2.3. Estimated Model of the Binary Logistic Regression 
Binary logistic regression analysis were used in this study to categorize the Organic Farming into adoption and 
non-adoption. Binary logistic regression is most useful in cases where we want to model the event probability 
for a categorical response variable with two outcomes. The logistic regression model is a type of generalized li-
near model that extends the linear regression model by linking the range of real numbers to the range 0 - 1. 

1
1

 
e ii zπ −+

=                                        (1) 

where: pi is the probability that the ith case will adopt an Organic farming and zi is the value of the unobserved 
continuous variable for this ith case. The model also assumes that Z is linearly related to the predictors. 

Thus,  
1 21 2 n iniz x x x eα β β β= + + + + +                               (2) 

The term zi is the ith value of the dependent variable and Xi is ith value of the independent variable. The term ei 
is known as the “error” and contains the variability of the dependent variable not explained by the independent 
variable. Where n is the number of independent variables. 

The regression coefficients are estimated through an iterative maximum likelihood method. 

2.4. Empirical Model of the Binary Logistic Regression 
The following model was used to assess the adoption of organic farming in the study area. Description of the 
model variables are explained in the Table 1. 

( ) 1 2 3 4 5 6 7

8 9 10 11 12 13

AGE EDU EXP LTS IA TCHF AEF
TV COST PRD PRF CPT EFC ie

Logit π α β β β β β β β
β β β β β β

+ + + +

+

= + + +

+ + + + + +
          (3) 

3. Results and Discussion 
3.1. Descriptive Statistics of the Variables Included in the Analysis 
After detailed interview from the respondents in the study area results of the descriptive statistics were presented 
in tabular form (Table 2) which showed that age of the respondent mean was computed 2.7 and its Standard 
Deviation was 0.937 and education mean was 0.37 while Standard Deviation was 0.446. Furthermore, expe-
rience of the farmers mean was calculated 1.69 and its Standard Deviation 0.8127 was figures out. Similarly,  
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Table 1. Description of the model variables. 

Dependent Variable Categories 

TFU Type of Fertilizer used Organic = 0 Inorganic = 1 

Independent Variables  

AGE Age of the respondent Less than 30 years = 1 30 - 40 years = 2 40 - 50 years = 3  
50 - 60 years = 4 60 - Above years = 5 

EDU Education od the respondent Literate = 0 illiterate = 1 

EXP Experience of the farmers 0 - 10 years = 1 10 - 20 years = 2 20 - 30 years = 3  
30 - 40 years = 4 40-above = 5 

LTS Land Tenure status of the Farmers Owner = 1 OwnerCum status = 2 tenants = 3 

IA Irrigation Availability Whole year = 1 seasonal availability = 2 Rain fed = 3 

TCHF Type of Cheaper/Healthy Fertilizer Organic = 0 Inorganic = 1 

AEF Adverse effect of fertilizer Organic = 0 Inorganic = 1 

TV Training or Visit attend by the Respondents 0 - 10 = 1 10 - 20 = 2 20-Above = 3 

COST Cost High Cost = 1 Equal = 2 Low Cost = 3 

PRD Productivity Less Productive = 1 Equal = 2 More Productive = 3 

PRF Profitability Less profitable = 1 Equal = 2 More Profitable = 3 

CPT Compatibility Incompatible = 1 Equal = 2 More Compatible = 3 

EFC Efficiency Less efficient = 1 Equal = 2 More Efficient = 3 

 
Table 2. Socio-economic characteristics of respondents. 

Variables Mean Min. Max. Std. Dev. 

AGE 2.7 1 5 0.937 

EDU 0.73 0 1 0.446 

EXP 1.69 1 4 0.8127 

LTS 1.75 1 3 0.8333 

IA 1.14 1 2 0.3487 

TFU 0.73 0 1 0.446 

TCHF 0.65 0 0 0.479 

AEF 0.46 0 1 0.501 

TV 1.68 1 4 0.815 

COST 1.97 1 3 0.936 

PRD 1.92 1 3 0.849 

PRF 1.87 1 3 0.848 

CPT 1.9 1 3 0.870 

EFC 1.83 1 3 0.853 

Source: Field survey-2010. 
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mean and Standard Deviation land tenure status of the farmers and irrigation availability was 1.75, 0.8333 and 
1.14, 0.3487 respectively. 

During survey in the research area it was found that type of fertilizer used by farmers mean was 0.73 which 
shows that large number of farmers have adopted the organic farming. Moreover, Type of Cheaper/Healthy Fer-
tilizer and Adverse effect of fertilizer mean and Standard Deviation was calculated 0.65, 0.479 and 0.46, 0.501 
respectively. In addition, training or visit attended by the respondents mean was1.68, and Standard Deviation 
was estimated 0.815.  

The sole objective of the producer is productivity. Mean and Standard Deviation for productivity was calcu-
lated 1.92 and 0.849. At last, mean and Standard Deviation for compatibility was figured out 1.9 and 0.870. Be-
sides, mean and Standard Deviation for efficiency was valued 1.83 and 0.853. 

3.2. Binary Logistic Regression Analysis of Organic Farming Adoption 
Table 3 presents the results of the binary logistic model and describes the main objective of the study to find the 
important variables that influences farmers’ decisions to adopt organic farming. In this model log likelihood ra-
tio was obtained −42.510 and the chi-square statistic for the goodness of fit of the model is 169.01, significant at 
1% level. The pseudo R2 value of the model is 0.45. Thus, the overall model is significant and good fit. The ex-
planatory variables used in the model are collectively explaining the decision of the respondents to adopt Or-
ganic farming in the study area.  

Table 3 shows that, it was observed that age, education and land tenure status positively affect farmers’ valu-
ation regarding adoption of organic farming. Other attributes like land tenure status and irrigation availability 
also exhibits a positive sign, an indication that for every unit increase of any of the variables, the probability that 
farmers’ valuation towards organic farming also increases by the corresponding estimate. 
 
Table 3. Results of the binary logistic regression. 

Variables Coefficient Std. Error Z Significance 

Intercept −5.911 1.956 −3.02198 0.998 

AGE 0.051 1.13 0.045133 0.964 

EDU 0.068 0.487 0.13963 0.889 

EXP −0.523 0.338 −1.54734 0.939 

LTS 1.253 0.721 1.737864 0.082 

IA −1.06 0.678 −1.56342 0.941 

TCHF 1.346 0.885 1.520904 0.128 

AEF 0.843 0.43 1.960465 0.049 

TV −0.547 0.216 −2.53241 0.994 

COST 1.258 1.387 0.906994 0.364 

PRD 1.367 1.374 0.994905 0.749 

PRF −0.234 0.124 −1.8871 0.970 

CPT 1.91 1.451 1.316334 0.188 

EFC 1.569 1.325 1.184151 0.236 

Pseudo R2 0.45 

 
Log likelihood −42.510 

Correct Predictions 87.2% 

Observations 100 

Source: Field survey-2010. 
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Results in Table 3 shows that farmers’ awareness of organic farming has very positive and significant effect. 
Therefore, it is logical to expect that if a farmer adopt this perception not only have a chance to increase his in-
come also have a chance to protect environmental pollution caused by agro-chemicals. Another study identified 
four factors like development of knowledge and awareness regarding environmental issues, creation of health 
awareness, and simplicity of the organic farming technologies (OFTs) and availability of basic production fac-
tors as the major influential factors which can increase the extent of practice of OFTs by the farmers [29]. 

Other important factors on decision of adoption of organic farming that were positively significant included 
water accessibility, farm-gate price and attitude to conventional production problems. This implies that the early 
organic adopter may have better access to water, the ability to seek and find higher prices, and have stronger at-
titudes toward conventional farming problems [30]. Organic farming requires more manual labors than conven-
tional farming; consequently, households with a larger number of family labors are more likely to adopt organic 
farming. This hypothesis is supported by the findings of [31] and reported that large number of family members 
able to join on-farm activities enable farmers to adopt a labor intensive technology. Conversely, households with 
larger numbers of dependent members are more vulnerable to food insecurity; consequently, the number of de-
pendent members shows a negative relation with organic farming adoption. 

4. Conclusion 
Farmers’ perception about the adoption of organic farming plays an influential role in adopting or non-adopting 
organic farming. Concluding the results, the adoption of organic farming has a positive and significant impact 
on the farmer life i.e. cost, productivity, profitability compatibility and efficiency. Hence, the farmers should 
motivate and be aware of the advantages of organic farming through extension and research intuitions not only 
to increase income but also to change their behavior and perception about new technique of the farming. Finally, 
it is suggested that the adoption of organic farming is essential for famers, and for this purpose comprehensive 
policy and strategies should be made to aware the farmers from the benefits of organic farming. 

References 
[1] Lampkin, N.H. (2003) From Conversion Payments to Integrated Action Plans in the European Union. In: OECD, Ed., 

Organic Agriculture: Sustainability, Markets and Policies, CABI Publishing, Wallingford, 313-328. 
[2] Auerbach, R. (2013) Transforming African Agriculture: Organics and Agra. Organic Agriculture: African Experiences 

in Resilience and Sustainability. Natural Resources Management and Environment Department Food and Agriculture 
Organization of the United Nations, Roma, 16. 

[3] Stolze, M. and Nicolas, L. (2009) Policy for Organic Farming: Rationale and Concepts. Food Policy, 34, 237-244. 
http://dx.doi.org/10.1016/j.foodpol.2009.03.005 

[4] Willer, H. and Klicher, L. (2009) The World of Organic Agriculture. Statistics and Emerging Trends 2009. IFOM, 
Bonn and FIBL, Frick, ITC, Geneva. 

[5] Willer, H. and Kilcher, L. (2013) The World of Organic Agriculture. IFOAM, Bonn and FIBL, Frick. 
[6] Ram, B. (2003) Impact of Human Activities on Land Use Changes in Arid Rajasthan: Retrospect and Prospects. In: 

Narain, P., Kathju, S., Kar, A., Singh, M.P. and Praveen-Kumar, Eds., Human Impact on Desert Environment, Scien-
tific Publishers, Jodhpur, 44-59. 

[7] Mose, L.O., et al. (2000) Factors Influencing the Adoption of Organic and Inorganic Fertilizers in Maize and Kale in 
North Rift Valley Region of Kenya in Participatory Technology Development for Soil Management by Smallholders in 
Kenya. Proceedings of the 2nd Scientific Conference of the Soil Management and Legume Research Network Projects, 
Mombasa, June 2000, 193-197. 

[8] Chomba, G.N. (2004) Factors Affecting Smallholder Farmers’ Adoption of Soil and Water Conservation Practices in 
Zambia. Citeseer. 

[9] Thapa, G.B. and Rattanasuteerakul, K. (2011) Adoption and Extent of Organic Vegetable Farming in Mahasarakham 
Province, Thailand. Applied Geography, 31, 201-209. http://dx.doi.org/10.1016/j.apgeog.2010.04.004 

[10] Burton, M., Rigby, D. and Young, T. (2003) Modelling the Adoption of Organic Horticultural Technology in the UK 
Using Duration Analysis. Australian Journal of Agricultural and Resource Economics, 47, 29-54. 
http://dx.doi.org/10.1111/1467-8489.00202 

[11] Prashanth, P. and Reddy, M.J.M. (2014) Factors Influencing the Adoption of Organic Farming by the Farmers of Ka-
rimnagar District of Andhra Pradesh. International Journal of Farm Sciences, 2, 123-128. 

http://dx.doi.org/10.1016/j.foodpol.2009.03.005
http://dx.doi.org/10.1016/j.apgeog.2010.04.004
http://dx.doi.org/10.1111/1467-8489.00202


A. Ullah et al. 
 

 
593 

[12] Rana, S., Priyanka, P. and Hermann, W. (2012) Factors Affecting the Adoption of Organic Pepper Farming in India. 
Poster presented at Tropentag, September 2012, Göttingen and Kassel/Witzenhausen, Germany. 

[13] Ferruh, I., Cukur, T. and Armagan, G. (2007) Factors Affecting the Adoption of the Organic Dried Fig Agriculture 
System in Turkey. Journal of Applied Sciences, 7, 748-754. 

[14] Genius, M., Pantzios, C.J. and Tzouvelekas, V. (2006) Information Acquisition and Adoption of Organic Farming 
Practices. Journal of Agricultural and Resource Economics, 31, 93-113. 

[15] De Cock, L. (2005) Determinants of Organic Farming Conversion. 2005 International Congress of the European Asso-
ciation of Agricultural Economists, Copenhagen, 23-27 August 2005. 

[16] Anderson, J.B., Jolly, D.A. and Green, R.D. (2005) Determinants of Farmer Adoption of Organic Production Methods 
in the Fresh-Market Produce Sector in California: A Logistic Regression Analysis. 2005 WAEA Annual Meeting, San 
Francisco, 6-8 July 2005. 

[17] Calatrava-Requena, J. and González, M. (2008) Technical versus Institutional Innovation in Andalusian Olive Tree 
Orchards: An Adoption Modelling Analysis. 12th Congress of the European Association of Agricultural Economists, 
Gent, 26-29 August 2008. 

[18] Cisilino, F. and Madau, F.A. (2007) Organic and Conventional Farming: A Comparison Analysis through the Italian 
FADN. The Proceedings of the Seminar (CD-ROM), Barcelona, 23-25 April 2007. 

[19] Oude Lansink, A.G. and Jensma, K. (2003) Analysing Profits and Economic Behaviour of Organic and Conventional 
Dutch Arable Farms. Agricultural Economics Review, 4, 19-31. 

[20] Rainelli, P. and Vermersch, D. (2000) Comparing the Profitability of Organic and Conventional Farming: The Impact 
of Support on Arable Farming in France. Vol. 8, OECD Working Paper, OECD, Paris. 

[21] Klepper, R., Lckeretz, W., Commoner, B., Gartker, M., Fast, S., O’Leary, D. and Blobaum, R. (1977) Economic Per-
formance and Energy Intensiveness on Organic and Conventional Farms in the Corn Belt: A Preliminary Comparison. 
American Journal of Agricultural Economics, 59, 1-12. http://dx.doi.org/10.2307/1239604 

[22] Darnhofer, I., Schneeberger, W. and Freyer, B. (2005) Converting or Not Converting to Organic Farming in Austria: 
Farmer Types and Their Rationale. Agriculture and Human Values, 22, 39-52. 
http://dx.doi.org/10.1007/s10460-004-7229-9 

[23] Fairweather, J.R. (1999) Understanding How Farmers Choose between Organic and Conventional Production: Results 
from New Zealand and Policy Implications. Agriculture and Human Values, 16, 51-63. 
http://dx.doi.org/10.1023/A:1007522819471 

[24] Padel, S. (2001) Conversion to Organic Farming: A Typical Example of the Diffusion of an Innovation? Sociologia 
Ruralis, 41, 40-61. http://dx.doi.org/10.1111/1467-9523.00169 

[25] Rigby, D., Young, T. and Burton, M. (2001) The Development of and Prospects for Organic Farming in the UK. Food 
Policy, 26, 599-613. http://dx.doi.org/10.1016/S0306-9192(01)00023-9 

[26] Serra, T., Zilberman, D. and Gil, J.M. (2008) Differential Uncertainties and Risk Attitudes between Conventional and 
Organic Producers: The Case of Spanish Arable Crop Farmers. Agricultural Economics, 39, 219-229. 
http://dx.doi.org/10.1111/j.1574-0862.2008.00329.x 

[27] Kontogeorgos, A., Sergaki, P., Migdakos, E. and Semos, A. (2008) Implementing Logistic Regression Analysis to 
Identify Incentives for Agricultural Cooperative Unions to Adopt Quality Assurance Systems. European Journal of 
Economy, 8, 211-228. 

[28] Greene, W.H. (2000) Econometric Analysis. 4th Edition, Macmillan, London. 
[29] Sarker, M.A. and Itohara, Y. (2008) Factors Influencing the Extent of Practice of Organic Farming Technologies: A 

Case Study of Tangail District in Bangladesh. American Journal of Agricultural and Biological Sciences, 3, 584-590. 
http://dx.doi.org/10.3844/ajabssp.2008.584.590 

[30] Pornpratansombat, P., Bauer, B. and Boland, H. (2011) The Adoption of Organic Rice Farming in Northeastern Thail-
and. Journal of Organic Systems, 6, 4-12. 

[31] Feder, G., Just, R.E. and Zilberman, D. (1985) Adoption of Agricultural Innovations in Developing Countries: A Sur-
vey. Economic Development and Cultural Change, 33, 255-298. http://dx.doi.org/10.1086/451461 

http://dx.doi.org/10.2307/1239604
http://dx.doi.org/10.1007/s10460-004-7229-9
http://dx.doi.org/10.1023/A:1007522819471
http://dx.doi.org/10.1111/1467-9523.00169
http://dx.doi.org/10.1016/S0306-9192(01)00023-9
http://dx.doi.org/10.1111/j.1574-0862.2008.00329.x
http://dx.doi.org/10.3844/ajabssp.2008.584.590
http://dx.doi.org/10.1086/451461

	Factors Affecting the Adoption of Organic Farming in Peshawar-Pakistan
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Selection of the Study Area and Sample Size
	2.2. Modeling Design and Specification
	2.3. Estimated Model of the Binary Logistic Regression
	2.4. Empirical Model of the Binary Logistic Regression

	3. Results and Discussion
	3.1. Descriptive Statistics of the Variables Included in the Analysis
	3.2. Binary Logistic Regression Analysis of Organic Farming Adoption

	4. Conclusion
	References

