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Introduction (Hypothesis and aims) 

This research proposes a specified methodological approach to assess and to map 
the sustainability level of agricultural production systems on farm scale combining the 
individual indicators of three ecological, economy and social aspects of sustainability 
into a final index. In order to illustrate the proposed methodology in a particular case 
study, a total of 22 individual indicators were chosen and refined for suitability within 
a specific local context, and 287 rice farmers were investigated in Sari County. The 
methodology of Analytic Hierarchy Process (AHP) is applied to determine the weights 
at various levels economic, social and ecological attributes that are perceived as 
important for agricultural sustainability by different experts and to assess their relative 
impact on the overall sustainability measure. Then Sub-indices of three pillars of 
sustainability have been evaluated and aggregated to form final composite indicator. 
 

Highlights 

Methodological findings 

 selection of sustainability indicators is context based and should be individual 
indicators should be chosen and refined for suitability within a specific local context. 

 Indicator validation and pretest are prerequisite to secure its appropriateness and 
measurability based on local context. 

  Weigh allocation based on experts judgments and AHP model will consider relative 
importance of individual indicator in final index.  

 Aggregating sub-indices of three pillars in final index should be calculated according 
relative weight of each pillar. 

 To calculate composite index, positive and negative impact of each indicator should be 
considered.  

 
Empirical study findings 

17.77% and 53.66% of rice production system is in the unsustainable (bad) and 
potentially unsustainable (poor) situation respectively. However the social aspects have 
reached a satisfactory level of sustainability but ecological and economical aspects are still 
weak in their development sustainability. Farm sustainability was higher among, biological 
control farmers, users of low yield seeds, farmers with agroecological practices, 
consolidated lands and those participate in extension training programs. Education, family 
labor force and self-consuming of rice have positive and amount of produced rice has 
negative significant relation with ecological sustainability. Age, farming experience, 
education and self-consuming have a positive and significant correlation with social 
sustainability. Education, land size, self-consuming, amount of produced rice and 
productivity index have positive significant relationship with economical sustainability. 
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Other Information (including tables and figures) 

According final composite index, he fig 1 show that 17.77% and 53.66% of rice 
production system is in the unsustainable (bad) and potentially unsustainable (poor) 
situation respectively. 
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Figure 1. Level of farm sustainability. 
 
 

Importance 

Sustainable agriculture, as a multi-dimensional concept, is difficult to measure. 
Philosophical definitions of agricultural sustainability are relatively easy to state, but 
determine operational definitions and methodologies to assess level of sustainability 
are much more difficult. Various methodological approaches have been developed, in 
order to assess agricultural sustainability. However, there is no consensus on 
comprehensive framework for indicator identification and selection, scale problem, 
weighting and especially for aggregating sub-indices into the final composite indicator 
and gradations of sustainability. Therefore the evaluation of sustainable agriculture has 
become a principal challenge for agricultural research, practice and policy. So, we need 
to formulate a comprehensive analytical framework and a holistic approach in 
assessment of sustainable agricultural. 
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According final index, the results of table 1 show that farm sustainability was higher 
among, biological control farmers, users of low yield seeds, farmers with agroecological 
practices, consolidated lands and those participate in extension training programs. 
 
Table 1. Mean difference of farm sustainability among groups of farmers. 
 

 Ecological Social Economical Final 
 Mean t Mean t Mean t Mean t 

Gender         
Female 0.349 0.477 0.298 0.389 
Male 0.302 1.08 0.548 -1.71 0.353 -1.64 0.423 -1.07 

Seeds         
Low yield 0.503 0.527 0.435 0.497 
High yield 0.287 7.01** 

0.543 -0.54 0.260 4.76** 0.389 4.83** 

Main employment         
Farming 0.329 0.520 0.326 0.398 
Non-farming 0.291 1.31 0.554 -1.20 0.362 -.1.27 0.435 -1.79 

Agroecologic 
Management         

Yes 0.596 0.338 0.343 0.444 
No 0.467 4.67** 0.271 2.34** 0.351 -0.28 0.387 2.70** 

Land Fragmentation         
Fragmented 0.330 0.568 0.380 0.450 
Consolidated 0.280 1.75 0.517 1.84 0.320 2.12* 0.395 2.64** 

Pest Control         
Biological Control 0.427 0.551 0.457 0.488 
Chemical Control 0.252 5.49** 0.553 0.602 0.294 4.96** 0.386 2.74** 

Extension Program         
Yes 0.317 0.601 0.358 0.444 
No 0.298 0.662 0.461 5.27** 0.332 0.921 0.387 2.68** 

* and ** denote significance at 5 and 1% respectively. 
 

Result of table 2 shows that Education, family labor force and self-consuming of rice 
have positive and amount of produced rice has negative significant relation with 
ecological sustainability. Age, farming experience, education and self-consuming have a 
positive and significant correlation with social sustainability. Education, land size, self-
consuming, amount of produced rice and productivity index have positive significant 
relationship with economical sustainability. 
 

Table 2. Results of correlation test. 
 

Sustainability Components Variables Ecological Social Economical Final 
Age 0.059 0.144** -0.034** 0.095 
Farming experience 0.060 0.132** -0.058 0.112* 
Education (years) 0.238*** 0.108* 0.193*** 0.208*** 
Family size 0.089 0.037 -0.072 0.092 
Family labour force 0.114* 0.045 -0.056 0.079 
Land size 0.096 0.074 0.119** 0.181** 
Amount produced rice -0.138** 0.086 0.153** 0.122* 
Self-Consuming 0.223*** 0.124* -0.029 0.165** 
Productivity index -0.052 0.068 0.307*** 0.211*** 

*, ** and *** denote significance at 10, 5 and 1% respectively. 


