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 The main objective of this study is to determine the factors affecting the application of 

innovations for dairy farmers in the Milas district, Muğla province, Turkey. Data from 71 

dairy farmers and the Multinominal logit model are used for this study. The dependent 

variable of the model is divided into three categories; “I don’t apply any agricultural 

innovations”, “I apply agricultural innovations only after other farmers apply and express 

their positive opinion” and “I apply agricultural innovations”. In conclusion of the 

analysis, the comparisons are done with the farmers who “do not apply any agricultural 

innovations,” and the farmers who “apply agricultural innovations only after other 

farmers apply and express their positive opinion”; it is determined that a one unit increase 

in educational level raised the likelihood of applying innovations after receiving positive 

opinion. When the farmers that “apply agricultural innovation”, and that “apply 

agricultural innovations only after other farmers apply and express their positive opinion” 

are compared, it is found that a one unit increase in the number of milking animals had 

increased the likelihood of applying the innovations. 
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Introduction 

A simple definition of innovation is the application of 

technical, organizational, or other forms of knowledge to 

achieve positive novel changes in a particular situation 

(Snapp and Pound, 2008). Agricultural innovation is an 

organizational phenomenon influenced by individual and 

collective behaviours, capabilities for innovation and 

enabling conditions (World Bank, 2011). Agricultural 

innovation is a socially constructed process. Innovation is 

the result of the interaction of a multitude of agents and 

stakeholders. If agricultural research and extension are 

important to agricultural innovation, so are markets, 

systems of government, social norms, and, in general, a 

host of factors that create the incentives for a farmer to 

decide to change the way in which he or she works, and 

that rewards or frustrates his or her decision 

(Anandajayasekeram, et al., 2009). 

Adoption of agricultural production technologies in 

developing countries is influenced by a wide range of 

economic and social factors as well as physical and 

technical aspects of farming and the risk attitude of 

farmers. It is important to understand the role of these 

factors to ensure the development of appropriate 

technologies and the design of successful development 

projects (Kebede et al., 1990). 

In a study done in the East Mediterranean region of 

Turkey, a statistically meaningful relationship is found 

between the age of farmers, income level, investment and 

owning improved breeds of animals; and the innovation 

adoption of dairy farmers (Boz et al., 2011). 

In research done in the Erzurum province of Turkey, a 

statistically meaningful relationship was found between 

education status, animal breed and subsidy benefits; and 

the innovation adoption of dairy farmers (Aksoy et al., 

2011).  

In research regarding socio-economic factors affecting 

adoption of agricultural innovations in dairy farming 

farms in the Afyonkarahisar province of Turkey, a 

meaningful relationship was detected between the scale of 

the farms, education level and age of the farmer, his work 

experience, his standard of living, his participation in 

social life, his level of being open to outer cultures, his 

ability of empathy and his level of using mass media 

tools; and adoption of innovations (Çiçek et al., 2008).  

In research done in India, a meaningful relationship 

was found between age, education, extension contact, 

annual income, operational land holding, innovation 

proneness and decision making ability of the respondents; 

and adoption of advanced dairy farming implementations 
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of the farmers that do dairy farming (Singha and Baruah, 

2012).  

In research analysing effective factors of adoption of 

dairy farming technologies of rural women in India, a 

statistically meaningful relationship was found between 

the adoption of technologies; and education, social 

participation, economic motivation, personal locality, 

personal cosmopolite, milk marketing channel, veterinary 

health camps, feed & fodder incentive, extension support, 

awareness, knowledge, attitude (Halakatti et al., 2007).  

In research analysing the effective factors in adoption 

of artificial insemination technologies by dairy farmers in 

Uganda, a statistically meaningful relationship was found 

between the adoption of technology; and age of the 

farmer, years of awareness of AI technology, total farm 

milk production and sales, extension visits per year, and 

quality of AI services provided to the farmers (Kaaya et 

al., 2005). 

In research analysing the effective factors in the 

adoption of dairy technologies of the farmers that do dairy 

farming in Ethiopia,  a statistically meaningful 

relationship was  found between the adoption of 

technology; and family size, farming experience, 

availability of dairy production extension  services, 

availability of cross breed cows, accessibility of savings 

institutions, total income from milk  and milk products, 

availability of training on livestock, age of household 

head and off-farm activity participation (Dehinenet et al., 

2014). 

A statistically meaningful relationship was found 

between the adoption of innovations of dairy farmers in 

Malawi; and the number of extension visits and milk yield 

(Tebug et al., 2012).  

According to Akudugu et al. (2012) farm size, the 

expected benefits of adopting new technology, access to 

credit and extension services are the factors that 

significantly influence technology adoption decisions of 

farm households related to this subject. 

In research analysing the effective factors in the 

adoption of scientific dairy farming of dairy farmers in 

Tamil Nadu, a statistically meaningful relationship was 

found between scientific dairy farming; and education 

status, herd size, frequency of contact, information 

utilization patterns and information seeking behaviour 

(Jaisridhar et al., 2013). 

 In research analysing the effective factors in the 

adoption of dairy technologies of the dairy farmers in 

Ethiopia, a statistically meaningful relationship was found 

between the innovation adoption of farmers; and owning 

agricultural land and using credit (Amlaku et al., 2012). 

When the literature was reviewed, it was observed that 

effective factors of the adoption of specific agricultural 

innovations were analysed in the previous studies. This 

study discusses the idea of agricultural innovation as a 

whole and has tried to determine the viewpoint of farmers 

about agricultural innovation; instead of discussing 

agricultural innovations separately.  

The objective of this study was to determine the 

factors affecting the application of innovations in dairy 

farms in the district of Milas.  

Materials and Methods 

 

The main material of this study was the data collected 

through face-to-face surveys with the farmers who were 

members of the Milas Milk Producers Union. 2397 

farmers that were members of Milas Milk Producers 

Union constituted the population of this study 

(Anonymous, 2014). In this study, the farmers that were 

conferred were selected by the proportional sampling 

method (Newbold, 1995). The study was grounded on 

90% significance level and 10% error margin. The data 

belongs to July-August period of 2014. 12 

neighbourhoods (villages) of the district were included in 

this study. 

 

𝑛 =
𝑁𝑝 (1 − 𝑝)

(𝑁 − 1)𝜎𝑝𝑥2 + 𝑝(1 − 𝑝)
 

 

In this equation; 

n : Sample size 

N : Population 

p : Taken as 0.50 in order to reach maximum 

sample size 

(1-p) : 0.5 

σpx
2
 : Variance 

 

As a result of this calculation the total number of 

farmers to be interviewed was calculated as 66. In this 

study, 5 producers were also subjected to a reserved 

survey and a total of 71 surveys were evaluated. While 

distributing the producers to villages, proportional 

representation was used. 

The multinomial (polytomous) logistic regression 

model is a simple extension of the binomial logistic 

regression model. It is used when the dependent variable 

has more than two nominal or unordered categories, in 

which dummy coding of independent variables is quite 

common (Bayaga, 2010). 

The model in (1) is a multinominal logit model. The 

estimated equations provide a set of probabilities for the J 

+ 1 choice for a decision maker with characteristics xi. 

Before proceeding, we must remove indeterminacy in the 

model. If we define β*j = βj + q for any vector q, then 

recomputing the probabilities defined below using β*j 

instead of βj produces the identical set of probabilities 

because all the terms involving q drop out. A convenient 

normalization that solves the problem is β0 = 0 (Greene, 

2002). 

 

𝑃𝑟𝑜𝑏(𝑌𝑖 = 𝑗) =
𝑒

𝛽
𝑗𝑥𝑖
′

∑ 𝑒
𝛽

𝑘𝑥𝑖
′

4
𝑘=0

, ⋯ 𝑗 = 0, 1, ⋯ ,4 (1) 

 

In this study, the factors affecting the applications of 

agricultural innovations by member farmers of the Milas 

Milk Producers Union in the Milas district of Muğla 

Province, were analysed by utilization of multinominal 

logistic regression analysis. For this purpose, farmers' 

application options of agricultural innovations (“not 

applying any agricultural innovations”, “applying 
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agricultural innovations only after other farmers apply 

and express their positive opinion”, and “applying 

agricultural innovations”) was chosen to be the dependent 

variable of the model. The independent variables of the 

model are presented in Table 1. In the model "applying 

agricultural innovations only after other farmers apply 

and express their positive opinion" is taken as the 

reference group. Therefore other categories (“not 

applying any agricultural innovations” and “applying 

agricultural innovations”) are analysed according to the 

reference. 

 

Results and Discussion 

 

The Farmer Characteristics 

The average age of the farmers in this study was 53.61 

and their average years of education were 5.83 years. 

95.8% of them were married and 4.2% of them were 

single. All of the selected farmers in this study were male. 

93% of the farmers also have crop production and 7% of 

them only have dairy farming activity. 45.1% of the 

farmers were members of cooperatives; 54.9% of them 

were not a member of any cooperative. During the last 

five year period, 69% of the producers used credit, while 

31% of the producers did not use credit. The farmers’ 

average agricultural experience was 30.85 years. 39.45% 

of the farmers also had non-agricultural income. Besides 

their agricultural activities, these farmers also performed 

in professions such as butcher, grocer, taxi driver and 

hotel worker etc. 

 

Farm Characteristics 

The average dairy farming experience is 28.42 years. 

The distance of the farms to Milas district centre was 

16.53 kilometers on average. While 60.6% of the 

enterprises performed both beef cattle farming and dairy 

farming, 39.4%   performed only dairy farming. 38% of 

the farmers considered expanding their farm, whereas 

62% of them did not consider growing their farm. It was 

determined that the average number of cows milked on 

the farms was 4.95 and the daily milk production 

averaged 80.11 litres. 

 

Table 1 Definition of the variables. 

Variables Name of variable n % 

Dependent variables    

YO I don’t apply any agricultural innovations  8 11.3 

Y1 
I apply agricultural innovations only if after other farmers apply and explain 

their positive opinion  
34 47.9 

Y2 I apply agricultural innovations 29 40.8 

Independent variables    

AGE 
1 if dairy farmers age is <40  7 9.9 

zero otherwise 64 90.1 

EDU 
0 if dairy farmers have primary school degree or less, 58 81.7 

1 more educated 13 18.3 

EXPE 
1 if experience of dairy farming is >20 year  46 64.8 

zero otherwise 25 35.2 

ANIM 
1 if number of cows milked are >4  25 35.2 

zero otherwise 46 64.8 

MILK 
1 if daily milk production in the farms are >99 litres  16 22.5 

zero otherwise 55 77.5 

REC 
1 if dairy farmers keep farm records regularly 20 28.2 

zero otherwise 51 71.8 

MACH 
1 if farmers use milking machine  60 84.5 

zero otherwise 11 15.5 

FORA 
1 if farmers cultivate forage crops  58 81.7 

zero otherwise 13 18.3 

SILA 
1 if farmers cultivate silage crops  56 78.9 

zero otherwise 15 21.1 

COOP 
1 if dairy farmers is cooperative member  32 45.1 

zero otherwise 39 54.9 

MILA 
1 if dairy farmers go to Milas district frequently  38 53.5 

zero otherwise 33 46.5 

BEEF 
1 if farmers do beef cattle farming  43 60.6 

zero otherwise 28 39.4 

INCO 
1 if farmers have non-agricultural income  28 39.4 

zero otherwise 43 60.6 

AGRI 
1 if farmers want to carry on agricultural activities  50 70.4 

zero otherwise 21 29.6 
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It was determined that 28.2% of the farmers keep their 

farm records regularly. It was found that the farmers were 

not interested in livestock insurance. Namely, it was 

observed that only 4.2% of the farmers included in this 

study had their cows insured. It was identified that the 

cows in all of the farms had numbered ears. It was 

determined that 85% of the farmers used milking 

machines. The percentage of the farmers that produced 

maize for silage was found to be 78.9%. 81.7% of the 

farmers produced forage crops. 

 

Information Resources of Farmers 

The information resources of the farmers regarding 

animal breeding, animal health, milk marketing and herd 

management is shown in Table 2. 59.15% of the farmers 

relied on their own experiences on issues related to 

animal breeding. It was identified that 26.76% of the 

farmers consulted veterinarians on issues related to 

animal breeding. 87.32% of them consulted veterinarians 

regarding animal health issues. Conversely, 15.49% of the 

farmers relied on their own experiences on issues related 

to animal health. While 46.5% of the farmers acted upon 

their experiences about milk marketing, 43.7% of them 

consulted the Milas Milk Producers Union. 87.32% of the 

farmers abided by their experiences on issues related to 

herd management, whereas 12.68% of them consulted 

their friends and relatives. 

 

Cosmopoliteness 

Contact with the world outside the village and 

especially urban centers links the farmer with the larger 

society, which has a positive influence on his level of 

consciousness and outlook (Shahin, 2004). For this 

reason, farmers' travelling frequency to the district 

(Milas) and Province (Muğla) was examined. 53.5% of 

the farmers included in the survey travelled to the district 

frequently, 38% of them travelled to the district 

occasionally and 8.5% of them travelled to the district 

rarely. On the other hand, 1.4% of the farmers travelled to 

the province frequently, 12.7% of them travelled to the 

province occasionally and 85.9% of them travelled to the 

province rarely. Agriculture fairs may be important for 

the farmers for reasons such as getting out of the 

environment they live in as well as obtaining information 

about new agricultural technologies. When the farmers' 

participation status for the agriculture fairs that took place 

in the Milas district were examined it was determined that 

88.7% of the farmers attended the agriculture fairs. 

 

Econometric Results 

A summary of the multinominal logistic model 

estimates of the determinants of application of 

agricultural innovations among dairy farmers is presented 

in Table 3. The likelihood ratio tests show that the model 

is statistically meaningful. The chi-square likelihood of 

the model is below 0.05 ratio (0.005). Cox & Snell R 

Square and the Nagelkerke R square value, they provide 

an indication of the amount of variation in the dependent 

variable. These are described as pseudo R square 

(Bayaga, 2010). The distribution in Table 3 below reveals 

that the values are 0.512 and 0.600 respectively; 

suggesting that between 51.2% percent and 60.0% percent 

of the variability is explained by this set of variables used 

in the model. 

 

Table 2 Information resources of farmers 

Information resources of farmers about animal breeding* n=71 Farmer (%) 

Their own experiences 42 59.15 

Friends and relatives 4 5.63 

District Directorate of Food Agriculture and Livestock 1 1.41 

Milas Milk Producers Union 9 12.68 

Veterinary 19 26.76 

Animal feed firms  8 11.27 

Television 2 2.82 

Information resources of farmers about animal health* 

Their own experiences 11 15.49 

Friends and relatives 1 1.41 

Milas Milk Producers Union 2 2.82 

Veterinary 62 87.32 

Animal feed firms 2 2.82 

Information resources of farmers about milk marketing 

Their own experiences 33 46.5 

Friends and relatives 5 7.0 

Milas Milk Producers Union 31 43.7 

Veterinary 2 2.8 

Information resources of farmers about herd management* 

Their own experiences 62 87.32 

Friends and relatives 9 12.68 

District Directorate of Food Agriculture and Livestock 1 1.41 

Veterinary 1 1.41 

Animal feed firms 1 1.41 
*More than 100% due to multiple answers 



Çukur / Turkish Journal of Agriculture - Food Science and Technology, 4(7): 611-617, 2016 

615 

 

Table 3 Multinominal Logistic regression Results  

Model  
Model Fitting Criteria 

-2 Log Likelihood 

Likelihood Ratio Tests 

Chi-Square df Sig. 

Intercept Only 134.161    

Final 83.161 51.000 28 0.005 

Cox and Snell 0.512 Nagelkerke 0.600 McFadden 0.372 Likelihood Ratio Tests 

Model  
Model Fitting Criteria 

-2 Log Likelihood 

Likelihood Ratio Tests 

Chi-Square df Sig. 

Intercept 83.161
a
 0.000 0  

AGE 85.710 2.549 2 0.280 

EDU 90.240 7.079 2 0.029** 

EXPE 90.536 7.375 2 0.025** 

ANIM 88.219 5.058 2 0.080*** 

MILK 89.018 5.857 2 0.053*** 

REC 83.735 0.574 2 0.750 

MACH 89.850 6.689 2 0.035** 

FORA 89.701 6.540 2 0.038** 

SILA 99.562 16.401 2 0.000* 

COOP 85.042 1.881 2 0.390 

MILA 84.457 1.296 2 0.523 

BEEF 97.848 14.687 2 0.001* 

INCO 96.289 13.128 2 0.001* 

AGRI 87.938 4.777 2 0.092*** 
* Significant at P<0.01 ** Significant at P<0.05      *** Significant at P<0.10 

 

 

When the farmers that “do not apply agricultural 

innovation” and that “apply agricultural innovations only 

after other farmers apply and express their positive 

opinion” were compared, a one unit increase in education 

level increased the possibility of “applying agricultural 

innovations only after other farmers apply and express 

their positive opinion”. Education level is an important 

factor in determining farmers’ willingness to adopt 

innovation; there are a large number of studies showing 

that there is a meaningful relationship between the 

education level and adoption of innovation (Howley et al., 

2012; Prokopy et al.,  2008; Mishra et al.,  2009; Khanal 

and Gillespie, 2013; Quddus, 2012). It was identified that, 

having non-agricultural income, milking machine usage, 

silage production and beef cattle farming activity have a 

positive effect on the farmers that do not apply 

agricultural innovation. Nominately, the farmers that do 

not do silage production have the likelihood of applying 

innovation 8 times more than the farmers that do silage 

production. Farmers who have no income other than 

agriculture have the likelihood of applying innovations 

1.9 times more than farmers who have non-agricultural 

incomes (Table 4). 

When the farmers that “apply agricultural innovation” 

and that “apply agricultural innovations only after other 

farmers apply and express their positive opinion” were 

compared, it was found that a one unit increase in number 

of milking animals raised the likelihood of applying the 

innovations. A one unit increase in number of milking 

animals raised the likelihood of applying innovations 6-

fold (Table 4). When the literature is reviewed, it is 

specified in plenty of studies that there is a meaningful 

relationship between number of milking animals/herd size 

and adoption of agricultural innovations. Some of these 

studies are as follows (Letha, 2013; Jera and Ajayi, 2008). 

On the other hand, a one unit increase in dairy milk 

production raised the likelihood of adoption of innovation 

after positive opinion. When literature is reviewed, it is 

stated in studies that there is a meaningful relation 

between dairy milk production and adoption of 

agricultural innovations (Mburu et al., 2007; Kaaya et al., 

2005). It is determined that producing fodder crops and 

beef cattle farming has a positive effect on applying 

innovations.  

The selected farmers in this study are small scaled 

farms. The number of cows milked per farm was around 

4.95 and the average daily milk production of these farms 

was approximately 80.11 kgs. It was found that the daily 

milk yield per animal was 16.18 kg/animal. Farmers milk 

the cows twice a day, once in the morning and once in the 

evening. Farmers, sell the milk to Milas Milk Producers 

Union. One way to increase the agricultural production 

for the small scaled farms is to increase the agricultural 

efficiency. Undoubtedly, the adoption and application of 

modern agriculture technologies will have a positive 

effect on the increase of agricultural productivity. 

By applying and adopting agricultural innovations, 

farmers will be able to implement modern agricultural 

techniques on their farms, and it will help to increase their 

income levels. Undoubtedly, conventional knowledge and 

experiences are quite important. However, harmonizing 

this knowledge and modern agricultural technologies is 

very important in terms of the increase of agricultural 

productivity.  
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Table 4 Parameter estimates of multinominal regression results 

Groups 
a
 B Std. error Wald df Sig. Exp (B) 

I 

don’t apply 

any 

agricultural 

innovations 

(Y0) 

Intercept -0.619 3.739 0.027 1 0.869  

AGE 2.497 2.356 1.124 1 0.289 12.151 

EDU -9.023 5.402 2.790 1 0.095** 0.000 

EXPE 3.830 3.178 1.452 1 0.228 46.061 

ANIM -3.762 3.782 0.989 1 0.320 0.023 

MILK 4.899 4.575 1.146 1 0.284 134.118 

REC 4.899 4.575 1.146 1 0.284 134.118 

MACH 7.155 3.826 3.497 1 0.061** 1280.455 

FORA -1.293 2.937 0.194 1 0.660 0.275 

SILA -11.716 6.064 3.733 1 0.053** 8.160E-6 

COOP -1.936 2.079 0.867 1 0.352 0.144 

MILA 3.274 3.477 0.887 1 0.346 26.427 

BEEF 9.537 5.515 2.991 1 0.084** 13866.168 

INCO -10.832 5.966 3.297 1 0.069** 1.975E-5 

AGRI -5.825 4.236 1.891 1 0.169 0.003 

I 

apply 

agricultural 

innovations 

(Y2) 

Intercept -4.208 2.704 2.422 1 0.120  

AGE -0.837 1.311 0.407 1 0.523 0.433 

EDU 0.245 1.053 0.054 1 0.816 1.277 

EXPE -1.413 0.920 2.358 1 0.125 0.243 

ANIM 1.807 1.091 2.742 1 0.098** 6.092 

MILK -2.083 1.218 2.923 1 0.087** 0.125 

REC 0.520 0.717 0.527 1 0.468 1.682 

MACH 0.805 1.185 0.462 1 0.497 2.237 

FORA 2.925 1.359 4.632 1 0.031* 18.632 

SILA 0.023 1.115 0.000 1 0.984 1.023 

COOP 0.471 0.703 0.450 1 0.503 1.602 

MILA 0.090 0.736 0.015 1 0.903 1.094 

BEEF 1.793 0.787 5.187 1 0.023* 6.007 

INCO 0.061 0.699 0.008 1 0.930 1.063 

AGRI 0.822 0.902 0.832 1 0.362 2.276 
a. The reference category is Y1; * Significant at P<0.05; ** Significant at P<0.10 

 

 

It was determined in the research that farmers 

generally take a positive attitude against the idea of 

adoption of agricultural innovations. Likewise, a 

considerable portion of the farmers answered the question 

‘Do you apply agricultural innovations?’ as ‘I apply 

agricultural innovations.’ It was specified that a major 

portion of the farmers attended agricultural fairs (89%). 

As it is known, agricultural fairs are very significant 

agriculture organizations that present the latest 

developments, technologies, new inputs and recent 

products to the farmers; and gather all partners of the 

sector. Farmers’ participation rate to agricultural fairs can 

be interpreted as an important sign in terms of their 

willingness to learn about innovations and their 

application.  

In the research, it was found that some innovations are 

adopted by the farmers (ear numbering of cows, milking 

machine usage, fodder crop production, maize production 

for silage, etc.) and some innovations are not sufficiently 

adopted (animal insurance, electronic animal 

identification system, automatic animal weighing system). 

It was observed in the study that farmers do their 

agricultural activities by considering their knowledge and 

experiences; they do not communicate through 

agricultural extension services. It was determined that 

farmers meet with workers of public extension services 

3.7 times in a year.  

As a conclusion of the statistical analysis done, it was 

determined that a one unit increase in the education level 

of farmers raised the likelihood of applying innovations 

after receiving positive opinion.  Furthermore, it was 

found that a one unit increase in the number of milking 

animals increased the likelihood of farmers applying 

innovations.  

By performing agricultural activities mostly in 

accordance with their knowledge and experiences, 

farmers are not able to harmonize conventional 

knowledge and scientific knowledge. Therefore, the 

causes of this situation must be first researched, and 

farmers must be provided access to scientific knowledge 

by giving importance to extension activities for dairy 

farming.  

Extension programs must be prepared regarding 

innovations that have low application rates as determined 

in the research. Disincentive factors regarding the 

application of innovations in question must be appointed. 
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Farmers must designate problems and needs in order 

to create good communication between extension services 

and farmers. Agricultural extension programs which are 

proper for the local conditions must be prepared. 

Farmers must be informed about fairs, symposiums 

and conferences about dairy farming and farmers must be 

supported to attend to these activities. 
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