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Abstract 

Sustainable agricultural development in Iran increasingly depends on context-specific mechanisation strategies 
that account for regional capacities and constraints. This study aims to identify and prioritise strategic pathways 
for agricultural mechanisation development in East Azerbaijan Province, Iran using an integrated SWOT–TOPSIS 
framework. The study adopted a descriptive-analytical, mixed-method design in which internal and external 
factors affecting mechanisation were first identified and structured through SWOT analysis based on expert 
knowledge. The statistical population consisted of experts and specialists, mechanisation companies and 
cooperatives, and experts affiliated with the Agricultural Jihad Organization of East Azerbaijan Province, Iran. 
Because the study required specialised judgments, a purposive, judgmental, non-probability sampling method was 
used, and the participants were selected based on their relevant expertise, practical experience, and familiarity with 
mechanisation issues in the province. Data were collected from 102 agricultural mechanisation experts using a 
structured questionnaire. Subsequently, the Technique for Order Preference by Similarity to Ideal Solution 
(TOPSIS) was applied to prioritise the identified factors. The results indicate that internal strengths currently 
provide a relatively favourable basis for mechanisation development (weighted internal factor score = 2.53), 
mainly due to the presence of agricultural machinery industries and access to spare parts. However, external threats 
outweigh existing opportunities (weighted external factor score = 2.37), with the Urmia Lake environmental crisis 
and rising machinery prices identified as the most critical constraints. Among the internal factors, based on their 
derived weights, local manufacturing capacity and spare part availability ranked as the most influential strengths, 
while outdated machinery and fragmented farm structures represented the most significant weaknesses. Based on 
the SWOT strategic position, the agricultural mechanisation sector in East Azerbaijan Province is placed in the 
Strength–Threats (ST) quadrant; therefore, the most appropriate strategies are those that use internal strengths to 
reduce or offset external threats. Accordingly, strategies that leverage internal strengths to mitigate external threats 
should be prioritised, particularly those aimed at strengthening domestic manufacturing capacity, improving repair 
and maintenance services, and enhancing resilience to environmental and market-related pressures. The proposed 
analytical framework offers evidence-based insights crucial for policymakers and agricultural planners. It supports 
the design of more effective, region-specific mechanisation policies to foster sustainable agricultural development 
in East Azerbaijan Province. 

Keywords: Agricultural mechanisation, East Azerbaijan Province, Iran, Mechanisation development, Strategic 
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Introduction 

Agriculture plays a fundamental role in 
national development by ensuring food 
security, supporting rural livelihoods, and 
contributing to economic growth. In many 
developing countries, including Iran, the 
agricultural sector remains a major source of 
employment and an important contributor to 
national income and non-oil exports (Almasi, 
Kiani, & Loveimi, 2008; Salehi, Taheri 
Hajivand, & Mikaeili, 2023). However, the 

sector increasingly faces structural and 
environmental challenges, such as climate 
variability, water scarcity, fragmented 
landholdings, aging rural populations, and 
growing market pressures (Ataei, Sadighi, 
Aenis, Chizari, & Abbasi, 2021; Mikaeili, 
Taheri Hajivand, & Salehi, 2023; Zarifneshat, 
Mazhari, & Saeidirad, 2016). These challenges 
necessitate the adoption of modern 
technologies and more efficient production 
systems. 
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Agricultural mechanisation is widely 
recognised as a key driver of productivity 
improvement and sustainable agricultural 
development. By replacing or supplementing 
human and animal labour with appropriate 
machinery, mechanisation can enhance 
operational efficiency, improve timeliness of 
field operations, reduce post-harvest losses, and 
increase overall production stability (Almasi et 
al., 2008; Amjadi & Chizari, 2006; Asghari, 
Taheri Hajivand, & Gholipour Ganjgah, 2022). 
Despite policy attention over the past decades, 
mechanisation development in Iran remains 
uneven and relatively limited compared with 
many other agricultural economies. Indicators 
such as machinery density, operational 
efficiency, and mechanised harvesting rates 
still fall below desirable levels in many regions 
(Mikaeili et al., 2023; Asghari, Taheri 
Hajivand, & Gholamshahi, 2023). 

Previous studies have also emphasised the 
importance of quantitative assessment of 
mechanisation performance at the farm level. 
For example, Zangeneh, Omid, and Akram 
(2010) applied an artificial neural network 
model to assess the mechanisation status of 
potato production systems and showed that 
mechanisation performance can be effectively 
evaluated using integrated technical and 
operational indicators. Their findings highlight 
the importance of systematic assessment 
frameworks as a basis for developing 
appropriate mechanisation strategies and 
policies. In comparison, the present study 
adopts a regional strategic perspective by 
integrating SWOT and TOPSIS to prioritise 
mechanisation development pathways under 
broader institutional, economic, and 
environmental conditions. 

These challenges are particularly evident in 
agriculturally important provinces of Iran, such 
as East Azerbaijan. The province benefits from 
fertile soils and favourable agro-climatic 
conditions and is a significant contributor to 
national production, especially in horticultural 
crops such as apples, walnuts, and peaches 
(Mikaeili et al., 2023; Salehi et al., 2023; East 
Azerbaijan Agricultural Organization, 2019). 
Nevertheless, mechanisation development in 

the region is constrained by several structural 
and managerial factors, including small and 
fragmented farm sizes, aging machinery fleets, 
insufficient investment in modern equipment, 
limited technical services, and inadequate 
training opportunities for machinery operators 
(Asghari et al., 2022). 

One important reason for these limitations is 
that policy measures, such as machinery 
subsidies and equipment distribution programs, 
have often been implemented through top-
down approaches that fail to sufficiently 
account for regional conditions and local 
stakeholder needs, leading to outcomes that are 
not always sustainable or balanced at the 
provincial level (Habibzadeh, Taheri Hajivand, 
& Irankhah Kokhalou, 2022; Zarifneshat et al., 
2016). Addressing these challenges requires 
analytical frameworks that can systematically 
identify internal capacities and external 
constraints while supporting strategic planning 
at regional scales. 

Strategic management tools such as SWOT 
analysis (Strengths, Weaknesses, 
Opportunities, and Threats) provide a 
structured method for evaluating internal and 
external factors influencing agricultural 
development. However, SWOT analysis alone 
does not provide a quantitative basis for 
prioritising strategies. Therefore, multi-criteria 
decision-making (MCDM) methods such as the 
Technique for Order Preference by Similarity to 
Ideal Solution (TOPSIS) have been 
increasingly applied to rank alternative 
strategies and support evidence-based decision-
making (Almasi et al., 2018; Asghari et al., 
2022; Zarifneshat et al., 2016). 

Although several studies in Iran have 
applied SWOT or MCDM techniques to 
agricultural planning and mechanisation issues, 
most existing research has focused on specific 
crops, technologies, or limited geographical 
areas, and has often treated qualitative strategic 
assessment and quantitative prioritisation as 
separate analytical steps, failing to fully 
leverage the synergistic potential between 
them. Comprehensive strategic assessments of 
agricultural mechanisation at the provincial 
level therefore remain relatively scarce, 
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particularly in key agricultural regions such as 
East Azerbaijan. 

The present study seeks to address this gap 
through two main contributions. First, it applies 
an integrated SWOT–TOPSIS framework in 
which the results of the internal and external 
factor evaluation stage are directly used to 
support the quantitative prioritisation of 
strategic alternatives, thereby improving the 
consistency between factor identification and 
final strategy ranking. Second, rather than 
limiting the analysis to descriptive 
identification of strengths, weaknesses, 
opportunities, and threats, the study provides a 
quantitative prioritisation of the most 
influential strategic options for agricultural 
mechanisation development under the specific 
structural and environmental conditions of East 
Azerbaijan Province. In this sense, the study 
moves beyond a purely descriptive SWOT 
application and provides a more decision-
oriented framework for regional mechanisation 
planning. 

The effectiveness of TOPSIS as a decision-
support tool for evaluating development status 
and prioritising alternatives has been 
demonstrated in previous studies. For example, 
Zangeneh and Hassanpour (2023) used the 
TOPSIS method to assess the developmental 
status of Iran’s hatchery industry and ranked 
provinces based on multiple development 
indicators. Their findings showed that TOPSIS 
provides a robust framework for integrating 
diverse criteria and identifying priority areas for 
policy intervention. Similarly, in the present 
study, the integration of SWOT and TOPSIS 
enabled a systematic prioritisation of strategic 
factors affecting agricultural mechanisation 
development, thereby enhancing the practical 
value of the proposed recommendations for 
policymakers. 

Therefore, the present study aims to conduct 
a strategic analysis of agricultural 
mechanisation development in East Azerbaijan 
Province using an integrated SWOT–TOPSIS 
framework. By identifying and prioritising 
internal and external factors affecting 
mechanisation development, this study seeks to 
provide evidence-based strategic 

recommendations for policymakers, extension 
services, and agricultural stakeholders, thereby 
contributing to more effective and sustainable 
mechanisation planning in the region. 

 
Materials and Methods 

This study employed a descriptive–
analytical and applied research design to 
conduct a strategic assessment of agricultural 
mechanisation in East Azerbaijan Province, 
Iran. The province is one of the major 
agricultural regions of the country, 
characterised by diverse cropping systems and 
significant horticultural production. Data 
collection was carried out during 2021–2022 
and covered the entire province. 

To ensure regional relevance and analytical 
rigour, the identification and selection of 
strategic factors followed a systematic three-
stage protocol. First, an extensive literature 
review was conducted, focusing on agricultural 
mechanisation studies in Iran and similar semi-
arid regions globally, resulting in an initial pool 
of 65 potential internal and external factors. 
Second, this initial list was subjected to a 
screening process through a Delphi-like expert 
consultation. A panel of 15 senior experts 
(comprising 5 university faculty members, 5 
senior engineers from the Agricultural Jihad 
Organization, and 5 private sector 
mechanisation managers) evaluated the 
preliminary factors based on two criteria: 
“relevance to the East Azerbaijan provincial 
context” and “strategic impact on 
mechanisation development”. Factors that did 
not achieve a consensus score of at least 75% in 
terms of regional importance were excluded or 
merged. Third, the remaining factors were 
categorised and validated through a pilot survey 
to ensure linguistic clarity and to prevent 
information redundancy. This systematic 
screening process resulted in the final selection 
of 32 internal factors (16 strengths and 16 
weaknesses) and 21 external factors (9 
opportunities and 12 threats), providing a 
comprehensive yet focused basis for the 
subsequent SWOT-TOPSIS analysis. 

The statistical population consisted of 
agricultural mechanisation experts, university 
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faculty members, specialists from the 
Agricultural Jihad Organization of East 
Azerbaijan, and professionals working in 
agricultural mechanisation companies and 
cooperatives. Participants were selected using 
purposive judgmental sampling based on their 
academic credentials and practical experience 
in regional mechanisation planning. 

Table 1 presents the detailed demographic 
profile and organisational affiliation of the 
respondents. A total of 102 experts participated 
in the SWOT questionnaire. Additionally, to 
ensure high-quality, consistent matrices, a 
qualified subgroup of 49 experts was selected 
for the pairwise comparison questionnaire 
(ANP/prioritisation stage). 

 
Table 1- Demographic profile and distribution of the participating experts 

Expert Category 
SWOT Questionnaire 

(N = 102) 
Percentage 

(%) 
Pairwise Comparison / 

ANP (N = 49) 
Percentage 

(%) 
University Professors 23 22.5 8 16.3 

Postgraduate Students & 
Graduates (MSc/PhD) 

39 38.2 24 49.0 

Agricultural Jihad 
Organisation Experts 

26 25.5 17 34.7 

Mechanisation Companies & 
Cooperatives 

14 13.7 - - 

Total 102 100 49 100 

 
Field research was conducted using a 

structured SWOT questionnaire designed to 
identify internal and external factors 
influencing agricultural mechanisation, 
measured using a five-point Likert scale 
ranging from very low importance (1) to very 
high importance (5). The questionnaire’s 
content and construct validity were established 
by a panel of experts, including university 
faculty specialising in agricultural extension 
and mechanisation, and specialists from the 
Agricultural Jihad Organization of East 
Azerbaijan Province. 

Regarding reliability, because the 
instrument utilised paired comparisons among 
the identified factors, conventional internal 
consistency measures such as Cronbach’s alpha 
were not applicable. Instead, the reliability of 
expert judgments was evaluated through the 
consistency of these comparisons. The 
Inconsistency Ratio (IR) was calculated to 
assess the logical consistency of the responses; 
only matrices with an IR ≤ 0.10 were retained 
for subsequent analysis, ensuring that the 
collected data met the required threshold for 
valid MCDM construction. 

Data analysis was performed in two main 
stages. In the first stage, the identified factors 
were evaluated using the Internal Factor 
Evaluation (IFE) and External Factor 

Evaluation (EFE) matrices. In the second stage, 
to guarantee reproducibility and clarify the 
multi-criteria decision-making (MCDM) 
framework, the TOPSIS procedure was 
implemented following the classical 
algorithmic formulation by Hwang and Yoon 
(1981). The mathematical modelling consists of 
the following consecutive stages:  

Vector Normalisation: Let X = [xij]m×n 
represent the initial decision matrix. The 
normalised decision matrix R = [rij]m×n is 
constructed via Euclidean normalisation: 

𝑟𝑖𝑗 =
𝑥𝑖𝑗

√∑ 𝑥𝑖𝑗
2𝑚

𝑖=1

 i=1, …, m; j=1, …, n            (1) 

Weighted Normalised Decision Matrix: 

Incorporating the criteria weight vector W = (w1

, w2, …, wn) derived from the pairwise 
comparisons ( ∑ 𝑤𝑖 = 1𝑛

𝑗=1 ), the weighted 

normalised matrix V = [vij]m×n is computed as: 
vij = wj⋅rij 

Ideal Solutions: The Positive Ideal Solution 
(A+) and Negative Ideal Solution (A−) are 
established to define the boundaries of the 
decision space: 
A+= {v1+, v2+, …, vn+} = {(maxvij∣j∈J+),(minvij∣j∈J−)} 
A−= {v1−, v2−, …, vn−} = {(minvij∣j∈J+),(maxvij∣j∈J−)} 

where J+ and J− represent the benefit and cost 
criteria, respectively. 

Distance Measures: The Euclidean distance of 
each alternative from the ideal points is 
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calculated as: 

𝐷𝑖
+ = √∑ (𝑣𝑖𝑗 + 𝑣𝑗

+)2𝑛
𝑗=1               

𝐷𝑖
− = √∑(𝑣𝑖𝑗 + 𝑣𝑗

−)2
𝑛

𝑗=1

 

Closeness Coefficient: The relative closeness 
coefficient (CCi) of each alternative is 
computed to determine the final preference 
ranking: 

𝐶𝐶𝑖 =
𝐷𝑖
−

𝐷𝑖
++𝐷𝑖

−,    0 ≤ CCi ≤1 

Alternatives were ranked in descending 
order of CCi, with higher values indicating 
superior strategic performance. This integrated 
framework enabled a systematic evaluation of 
internal and external factors and provided a 
structured basis for prioritising strategic actions 
aimed at the sustainable development of 
agricultural mechanisation, while ensuring 
methodological continuity by applying ANP-
derived weights to the SWOT factors within the 
TOPSIS model. 

 
Results and Discussion 

Internal Factors Analysis 

A total of 32 internal factors affecting 
agricultural mechanisation in East Azerbaijan 
Province were identified through expert 
consultation, including 16 strengths and 16 
weaknesses. These factors were evaluated 

using the Internal Factors Evaluation (IFE) 
matrix based on expert assessments obtained 
from the structured questionnaire. Each factor 
was assigned a normalised weight and a rating 
score, and the weighted score was calculated as 
the product of these two values (Weight × 
Rank). All calculations in Table 2 have been 
revised accordingly. 

The total weighted score of the internal 
factors has been recalculated as 2.53, which is 
slightly higher than the benchmark value of 2.5. 
This result indicates that, overall, the internal 
environment of the mechanisation sector in East 
Azerbaijan Province is relatively favourable, 
meaning that the identified strengths slightly 
outweigh the existing weaknesses. 

Among the strengths, the most influential 
factors included S11 (availability of spare 
parts), S10 (local tractor/machinery factories), 
and S12 (equipment for demanding farm work). 
These factors reflect the province’s relatively 
strong technical and industrial base for 
mechanisation development. 

Despite these advantages, several internal 
weaknesses were also identified. The most 
important constraints include W6 (use of 
depreciated tools/machinery), W14 (small 
farm/production units), and W13 (low farmer 
and operator income). Additional weaknesses 
include W3 (lack of machinery during 
planting/harvesting) and W15 (insufficient 
repair shops regionally). 

 
Table 2- Internal Factors Evaluation Matrix (Strengths and Weaknesses) 

Code Internal Factor Weight Rank Weighted Score 

S1 Diversity in agricultural activities 0.087 3 0.261 
S2 Diversity of the climate in the region 0.124 4 0.496 
S3 Active and efficient rural workforce 0.124 4 0.496 
S4 Competence of mechanisation experts 0.104 4 0.416 
S5 Reduction of tillage 0.084 3 0.252 
S6 Coordination capacity: university, industry, agriculture 0.088 3 0.264 
S7 Insurance for machinery and equipment 0.083 3 0.249 
S8 Growth of agrifood industries 0.078 3 0.234 
S9 Mechanisation companies operating locally 0.082 3 0.246 

S10 Local tractor/machinery factories 0.132 4 0.528 
S11 Availability of spare parts 0.136 4 0.544 
S12 Equipment for demanding farm work 0.128 4 0.512 
S13 Efficient use of inputs and pesticides 0.087 3 0.261 
S14 Capacity for sustainable agricultural development 0.120 4 0.480 
S15 Leading region in mechanisation 0.116 4 0.464 
S16 Access to self-propelled agricultural machines 0.078 3 0.234 
W1 Insufficient technical knowledge among farmers 0.030 2 0.060 
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W2 Low machinery efficiency (energy) 0.036 1 0.036 
W3 Lack of machinery during planting/harvesting 0.030 2 0.060 
W4 Poor geographic distribution of machinery 0.029 2 0.058 
W5 High wastage due to inefficiency 0.033 2 0.066 
W6 Use of depreciated tools/machinery 0.039 1 0.039 
W7 Untimely execution of farming activities 0.030 2 0.060 
W8 Lack of product standards 0.034 2 0.068 
W9 Absence of technical archives 0.034 2 0.068 

W10 Builder’s lack of awareness of service centres 0.032 2 0.064 
W11 Insufficient banking/credit access 0.031 2 0.062 
W12 Lack of a mechanisation policy 0.032 2 0.064 
W13 Low farmer and operator income 0.036 1 0.036 
W14 Small farm/production units 0.036 1 0.036 
W15 Insufficient regional repair shops 0.032 2 0.064 
W16 Difficulty in selecting suitable machinery 0.037 1 0.037 
Total — 1.000 — 2.53 

 
External Factors Analysis 

External conditions influencing agricultural 
mechanisation were evaluated using the 
External Factors Evaluation (EFE) matrix. In 
total, 21 external factors were identified, 
including 9 opportunities and 12 threats. 
Similar to the internal analysis, each factor was 
assigned a normalised weight and rating score 
to determine its relative influence (Weight × 
Rank). All calculations in Table 3 have been 
revised accordingly. 

The overall weighted score for external 
factors has been recalculated as 2.37, which is 
below the benchmark value of 2.5. This 
indicates that the external environment is 
relatively unfavourable for mechanisation 
development, as external threats currently 
outweigh existing opportunities. 

Key opportunities identified in the analysis 

include O1 (attracting foreign investment 
through the Aras Free Trade Zone), O2 (export 
opportunities for agricultural machinery to 
neighbouring countries such as Azerbaijan and 
Armenia), and O3 (technological advancements 
related to precision agriculture and smart 
farming systems). 

However, several significant threats were 
also identified. These include T1 (increasing 
impacts of climate change, growing water 
scarcity due to drought and declining 
precipitation), T2 (rapid increase in the price of 
agricultural machinery), and T8 (Urmia Lake 
environmental crisis). In addition, demographic 
trends such as the aging farming population 
(T5) and persistent policy and management 
challenges (T12) further complicate the 
development of agricultural mechanisation in 
the province. 

 
Table 3- External Factors Evaluation Matrix (Opportunities and Threats) 

Code External Factor Weight Rank Weighted Score 

O1 Attracting foreign investors (Aras Free Trade Zone) 0.048 4 0.192 

O2 Export potential for machinery (Azerbaijan, Armenia) 0.048 4 0.192 

O3 Emergence of smart/precision agriculture technologies 0.049 4 0.196 

O4 Knowledge-based companies for machinery production 0.046 3 0.138 

O5 East Azerbaijan Research Centre presence 0.039 3 0.117 

O6 Research capacity in academic/research centres 0.045 4 0.180 

O7 Priority of agriculture in national food plans 0.046 4 0.184 

O8 Rural cooperatives: farm consolidation 0.040 3 0.120 

O9 Farmer support funds 0.038 3 0.114 

T1 Climate change: increased drought, less rainfall 0.051 3 0.153 

T2 Increased machinery prices 0.057 3 0.171 
T3 Uncertainty in agricultural product pricing 0.049 2 0.098 

T4 Indiscriminate input use, soil poisoning 0.048 2 0.096 

T5 Aging farmers, low mechanisation adoption 0.049 2 0.098 

T6 Improper tillage, soil structure loss 0.048 2 0.096 
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T7 Inadequate water allocation oversight 0.052 3 0.156 

T8 Lake Urmia crisis 0.055 4 0.220 

T9 Conversion of agricultural land to other uses 0.046 2 0.092 

T10 Destruction of pastures for greater output 0.044 2 0.088 

T11 Lack of proper crop pattern 0.051 3 0.153 

T12 Inadequate mechanisation policies/management 0.049 2 0.098 

Total — 1.000 — 2.37 

 
Strategic Position and Strategy Formulation 

Based on the combined results of the IFE 
and EFE matrices, the strategic position of 
agricultural mechanisation in East Azerbaijan 
Province was determined using the SWOT 
strategic framework (Figure 1). The calculated 
internal factor score was 2.53, which is above 
the benchmark value of 2.50, indicating that 
internal strengths slightly outweigh internal 
weaknesses. In contrast, the calculated external 
factor score was 2.37, which is below the 
benchmark value of 2.50, indicating that 
external threats outweigh available 
opportunities. 

Accordingly, the mechanisation sector is 
positioned in the Strength–Threats (ST) 
quadrant of the SWOT matrix rather than the 
Weakness–Threats (WT) quadrant. This 
position implies that the province possesses 
relatively favourable internal capabilities, 
particularly local machinery production 
capacity (S10), spare-part availability (S11), 
and technical infrastructure (S12), but faces 
substantial external pressures such as water 
scarcity (T7), rising machinery prices (T2), 
climate-related risks (T1), and policy instability 
(T12). Therefore, the main strategic direction 
should focus on using existing internal 

strengths to mitigate, adapt to, or neutralise 
external threats. 

Mathematically, if I represents the total 
weighted score of internal factors and E 
represents the total weighted score of external 
factors, the present study obtained I = 2.53 and 
E = 2.37. Since I > 2.50, the internal 
environment is relatively strong; since E < 2.50, 
the external environment is relatively 
threatening. Therefore, the strategic position 
corresponds to the ST quadrant. A WT position 
would only be justified if both internal and 
external scores were below the 2.50 threshold, 
i.e. I < 2.50 and E < 2.50. 

On this basis, four categories of strategies 
were formulated: Strength–Opportunity (SO), 
Weakness–Opportunity (WO), Strength–
Threats (ST), and Weakness–Threats (WT). 
However, given the final strategic position of 
the sector, ST-oriented strategies should be 
regarded as the primary strategic pathway. WO 
and WT strategies remain relevant as 
complementary operational measures, 
particularly for addressing financial constraints 
(W11), outdated machinery (W6), fragmented 
landholdings (W14), and repair-service 
limitations (W15). 
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Fig. 1. The SWOT matrix coordinate axis 

 

The strategic formulation process generated 
four categories of strategies: Strength–
Opportunity (SO), Weakness–Opportunity 
(WO), Strength–Threats (ST), and Weakness–

Threats (WT). A comprehensive list of these 
derived strategies, with specific examples and 
brief descriptions, is presented below in Table 
4. 

 
Table 4- Formulated Strategic Options (SO, ST, WO, and WT) 

Strategy Category Example Strategies (Codes) Description 

SO (Strengths-Opportunities) 
Leverage local manufacturing (S10, 

S11) to seize export potential (O2). 

Focus on enhancing domestic 

production capacity to meet 

international demand, particularly in 

neighbouring countries. 

Utilise expertise (S4) and 

research capacity (O6) to 

develop smart farming (O3). 

Integrate advanced mechanisation 

technologies by leveraging local 

expertise and research infrastructure. 

 

Strengthen coordination (S6) 

with free trade zones (O1) for 

investment. 

Enhance collaboration with economic 

zones to attract foreign direct 

investment in agricultural machinery. 

 

ST (Strengths-Threats) 

Use spare parts availability (S11) and 

local factories (S10) to counter 

machinery price increases (T2). 

Prioritise domestic production and local 

supply chains to mitigate the impact of 

rising global machinery costs. 

Leverage mechanisation 

expertise (S4) and efficient 

machinery (S12) to address 

water scarcity (T1, T7). 

Promote the adoption of water-

efficient machinery and techniques 

that enhance operational efficiency 

despite water limitations. 

 

Strengthen coordination (S6) and 

rural workforce (S3) to manage 

climate change impacts (T1). 

Develop adaptive mechanisation 

strategies that enhance resilience to 

climate variability and extreme 

weather events. 
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WO (Weaknesses-Opportunities) 

Address farmer financial constraints 

(W11) by utilising farmer support 

funds (O9) and credit programs. 

Develop targeted financial instruments 

and support schemes to enable 

smallholders to access modern 

machinery. 

Overcome fragmentation (W14) 

through rural cooperatives (O8) 

and farm consolidation 

initiatives. 

Encourage the formation and 

strengthening of cooperatives to 

facilitate shared access to machinery 

and improve land-use efficiency. 

 

Improve technical knowledge 

(W1) by leveraging research 

capacity (O6) and knowledge-

based companies (O4). 

Enhance farmer training and extension 

services through partnerships with 

academic institutions and technology 

providers. 

 

WT (Weaknesses-Threats) 

Mitigate outdated machinery (W6) 

and repair limitations (W15) by 

focusing on essential maintenance and 

service support. 

Prioritise the maintenance and repair of 

existing machinery to extend its 

lifespan and improve operational 

efficiency, especially in resource-

limited areas. 

Address policy gaps (W12) by 

advocating for integrated 

mechanisation policies and 

management strategies. 

Develop coherent national and 

regional policies that address 

mechanisation challenges and align 

with broader agricultural development 

goals. 

 

 
Ranking of Criteria and Sub-Criteria Using the 

TOPSIS Method 

To further prioritise the factors affecting 
agricultural mechanisation, the TOPSIS 
method was applied. The weights used in the 
TOPSIS analysis were derived from the SWOT 
evaluation results, ensuring consistency 
between the qualitative and quantitative stages 
of the study. 

The ranking of the four main criteria is 
presented in Table 5. The results indicate that 
Strengths achieved the highest priority with a 
closeness coefficient (Pi) of 1.00, followed by 

Weaknesses (Pi = 0.827), Threats (Pi = 0.241), 
and Opportunities (Pi = 0.00). This finding 
suggests that internal strengths currently exert 
the greatest influence on the development of the 
mechanisation system in East Azerbaijan 
Province. 

The high priority assigned to Strengths is 
consistent with the ST strategic position 
identified in the SWOT matrix. In other words, 
the province’s internal strengths are not only 
important in themselves, but also represent the 
main strategic resources for responding to 
external threats. 

 
Table 5- Criteria ranking 

Rank Pi Si
- Si

+ Weight Criteria 

1 1.000 0.29 0.00 0.39 Strengths 

2 0.827 0.24 0.05 0.34 Weaknesses 

3 0.241 0.07 0.22 0.17 Threats 

4 0.000 0.00 0.29 0.10 Opportunities 

  VJ
+: 0.39 VJ

-: 0.1   

 
A more detailed prioritisation of the sub-

criteria within each strategic category is 
presented in Tables 6–9. These tables illustrate 
the relative importance of individual factors 
within the Strengths, Weaknesses, 
Opportunities, and Threats groups. After 
identifying the full set of internal and external 

factors through the SWOT framework, all 
factors were first evaluated during the screening 
and weighting stage. However, to ensure 
analytical focus and avoid redundancy in the 
TOPSIS procedure, only the highest-priority 
factors from each SWOT category were 
retained for detailed prioritisation. The 
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selection was based on the final importance 
weights obtained from the SWOT evaluation 
stage, and the top five factors in each 
category—Strengths, Weaknesses, 
Opportunities, and Threats—were entered into 

the TOPSIS analysis. Therefore, Tables 2 and 3 
present the complete list of identified internal 
and external factors, whereas Tables 6–9 report 
only the subset of the most influential factors 
selected for the final ranking. 

 
Table 6- TOPSIS weighted matrix for ranking strengths 

Rank Pi Si
- Si

+ Weight Strengths 

5 0.000 0.00 0.30 0.10 S₁ 

4 0.033 0.01 0.29 0.11 S₂ 

2 0.566 0.17 0.13 0.27 S₃ 

1 1.000 0.30 0.00 0.40 S₄ 

3 0.066 0.02 0.28 0.12 S₅ 
  VJ

+: 0.40 VJ
-: 0.10   

 

Table 7- TOPSIS weighted matrix for ranking weaknesses 

Rank Pi Si
- Si

+ Weight Weaknesses 

1 1.000 0.30 0.00 0.36 W₁ 

3 0.266 0.08 0.22 0.14 W₂ 

2 0.933 0.28 0.02 0.34 W₃ 

5 0.000 0.00 0.03 0.06 W₄ 

4 0.133 0.04 0.26 0.10 W₅ 
  VJ

+: 0.36 VJ
-: 0.06   

 

Table 8- TOPSIS weighted matrix for ranking opportunities 

Rank Pi Si
- Si

+ Weight Opportunities 

1 1.000 0.30 0.00 0.37 O₁ 

3 0.366 0.11 0.19 0.18 O₂ 

2 0.600 0.18 0.12 0.25 O₃ 

5 0.000 0.00 0.30 0.07 O₄ 

4 0.200 0.06 0.24 0.13 O₅ 
  VJ

+: 0.37 VJ
-: 0.07   

 

Table 9- TOPSIS weighted matrix for ranking threats 

Rank Pi Si
- Si

+ Weight Threats 

5 0.000 0.00 0.12 0.16 T₁ 

4 0.083 0.01 0.11 0.17 T₂ 

2 0.333 0.04 0.08 0.20 T₃ 

1 1.000 0.12 0.00 0.28 T₄ 

3 0.250 0.03 0.09 0.19 T₅ 
  VJ

+: 0.28 VJ
-: 0.16   

 
According to the TOPSIS methodology 

(Sarbazi, Sheikholeslami, & Omid, 2014), 
higher Si- values indicate greater distance from 
the negative ideal solution, while lower Si+ 
values reflect closer proximity to the positive 
ideal solution. The closeness coefficient (Pi) 
serves as the primary indicator for 
prioritisation, with values closer to one 
representing higher importance. 

Overall, the results emphasise the dominant 
role of internal strengths in supporting 

agricultural mechanisation in East Azerbaijan 
Province. However, the simultaneous presence 
of significant weaknesses and external threats 
indicates that strategic planning should not rely 
solely on internal capacities. Instead, it should 
use these capacities as the basis for reducing 
vulnerability to external threats. In this context, 
the prioritisation results support the adoption of 
ST-oriented strategies as the main strategic 
direction, while WO and WT actions can be 
used as complementary mechanisms to address 
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structural weaknesses and operational 
constraints. 

 
Discussion 

The results of this study indicate that 
agricultural mechanisation development in East 
Azerbaijan Province is strongly influenced by 
internal structural conditions. The prioritisation 
of SWOT factors using the TOPSIS method 
demonstrated that internal strengths achieved 
the highest closeness coefficient, suggesting 
that existing institutional and industrial 
capacities play a central role in shaping the 
current mechanisation system. In particular, the 
presence of agricultural machinery 
manufacturing facilities (S10) and relatively 
good access to spare parts (S11) represent 
important structural advantages that can 
facilitate the expansion and sustainability of 
mechanisation in the region. 

Despite these strengths, the analysis also 
revealed several significant internal 
weaknesses that constrain further progress. The 
most critical limitation identified was the 
widespread use of outdated and worn-out 
agricultural machinery (W6). This situation 
persists despite the presence of local 
manufacturing industries (S10) because, 
fundamentally, the replacement cycle for 
machinery is long, investment costs are high for 
individual farmers, and policy incentives for 
modernisation are insufficient. Furthermore, 
the fragmented structure of agricultural 
holdings (W14) makes it economically 
challenging for individual farmers to invest in 
new equipment, often leading to continued 
reliance on older, depreciated tools. This 
finding highlights the urgent need for structured 
machinery renewal programs, financial support 
mechanisms, and policies that encourage the 
gradual replacement of obsolete equipment 
with modern technologies. 

External environmental conditions also play 
a substantial role in shaping mechanisation 
development. The results indicate that 
environmental and economic threats currently 
outweigh available opportunities in the 
province. Among these threats, the Urmia Lake 
environmental crisis (T8) and the rapid 

escalation of agricultural machinery prices (T2) 
were identified as the most critical external 
challenges. Water scarcity associated with the 
Urmia Lake crisis has significantly affected 
agricultural production systems in the region, 
thereby reducing farmers’ capacity to invest in 
mechanisation. Similarly, inflation and rising 
equipment prices create substantial financial 
barriers for farmers seeking to modernise their 
machinery fleets. 

The combination of a relatively favourable 
internal environment and an unfavourable 
external environment explains why the strategic 
position of the mechanisation sector falls within 
the ST quadrant. This means that the province 
should not adopt a purely defensive posture. 
Rather, it should actively mobilise its existing 
strengths, such as local machinery 
manufacturing, spare-part availability, 
mechanisation expertise, and institutional 
capacity to reduce exposure to external threats, 
including water scarcity, machinery price 
inflation, climate-related risks, and unstable 
policy conditions. 

An apparent contradiction existed between 
the low priority assigned to Opportunities (Pi = 
0.00) in Table 5 and the recommendation of 
WO strategies. This discrepancy is resolved by 
understanding that the prioritisation in Table 5 
reflects the overall influence of the category of 
factors, while the selection of WO strategies is 
a strategic response to specific weaknesses that 
can be leveraged by available opportunities. 
Even if opportunities have a lower average 
weight, specific opportunities like “farmer 
support funds” (O9) can be crucial for 
overcoming weaknesses like “insufficient 
banking/credit access” (W11). Therefore, WO 
strategies remain relevant as complementary 
actions to address critical internal limitations, 
even when external opportunities are perceived 
as less dominant overall. The high ranking of 
T8 (Urmia Lake crisis) as a threat, while 
appearing to conflict with the ST position, 
reinforces it; the ST strategy emphasises using 
strengths to counter such significant threats. 

The findings of this study are broadly 
consistent with previous research on 
agricultural mechanisation challenges. For 
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example, Moradi, Asakereh, and 
Sheikhdavoodi (2021) reported that internal 
strengths played a dominant role in 
mechanisation development in Ahvaz, reflected 
in a weighted internal factor score above 2.5. A 
similar pattern was observed in the present 
study, where the internal factor evaluation score 
also indicated the relative advantage of 
strengths over weaknesses. The findings of the 
present study also support previous research 
emphasising the multidimensional nature of 
agricultural mechanisation. Zangeneh, Omid, 
and Akram (2015) reported that mechanisation 
performance is influenced by a combination of 
machinery availability, energy utilisation, 
operational efficiency, and management-
related factors. Similarly, the current SWOT 
analysis identified both internal and external 
factors as critical determinants of 
mechanisation development, indicating that 
strategic planning should address technical, 
economic, institutional, and infrastructural 
dimensions simultaneously. However, an 
important difference emerges regarding 
external conditions. While Moradi, Asakereh, 
and Sheikhdavoodi (2021) found that 
environmental opportunities outweighed 
threats in Ahvaz, the current study indicates the 
opposite situation in East Azerbaijan, where 
threats have greater influence than 
opportunities. This divergence likely reflects 
regional environmental conditions, particularly 
the severe ecological pressures associated with 
the Urmia Lake basin. 

The present findings also correspond with 
the work of Ataei et al. (2021), who identified 
financial constraints and increasing machinery 
costs as major barriers to mechanisation 
adoption among farmers. Similarly, Jellali, 
Hachicha, and Aljuaid (2021) emphasised the 
role of environmental stress—especially water 
scarcity—in limiting agricultural productivity 
and mechanisation expansion. Furthermore, the 
results of the present study are consistent with 
previous investigations of agricultural 
mechanisation in Iran. Zangeneh and Banaeian 
(2014) reported that mechanisation 
development is influenced by a combination of 
technical, economic, and infrastructural factors, 

and that significant disparities may exist among 
production systems and regions. Similarly, the 
current study identified several internal and 
external constraints that limit mechanisation 
development in East Azerbaijan Province. In 
addition, Davarpanah, Hashemi Bonab, and 
Khodaverdizadeh (2016) highlighted structural 
challenges, such as outdated machinery, 
inefficient cropping patterns, and shortages of 
skilled labour. These issues were likewise 
reflected in the results of the current analysis, 
reinforcing the conclusion that technological 
modernisation must be accompanied by 
institutional and policy support. 

An important contribution to this research 
lies in the integration of SWOT analysis with 
the TOPSIS multi-criteria decision-making 
method. While SWOT analysis provides a 
qualitative framework for identifying strategic 
factors, the application of TOPSIS allows for 
quantitative prioritisation of these factors based 
on expert judgment. This combined approach 
enhances analytical rigour and supports more 
structured strategic decision-making. By 
ranking both main criteria and sub-criteria, the 
study offers clearer guidance for policymakers 
regarding which factors require immediate 
attention and resource allocation. The 
effectiveness of prioritisation-based decision-
support systems has been widely recognised in 
agricultural planning. Zangeneh, Akram, 
Nielsen, Keyhani, and Banaeian (2015) 
demonstrated that TOPSIS-based evaluation 
frameworks can significantly improve the 
selection of optimal alternatives in 
mechanisation-related planning problems. 
Consistent with their findings, the prioritisation 
results obtained in this study can assist 
policymakers in allocating resources more 
efficiently and focusing interventions on the 
most influential strengths, weaknesses, 
opportunities, and threats affecting 
mechanisation development in East Azerbaijan 
Province. 

From a strategic perspective, the 
prioritisation results support the adoption of 
ST-oriented strategies as the primary pathway 
for improving agricultural mechanisation in 
East Azerbaijan Province. These strategies are 
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particularly relevant because they seek to use 
existing strengths, such as local machinery 
production, technical expertise, spare-part 
supply, and institutional coordination to 
mitigate external threats, such as rising 
machinery prices, water scarcity, climate stress, 
and unstable market conditions. At the same 
time, WO and WT measures remain important 
as complementary actions, especially for 
reducing internal weaknesses, such as outdated 
machinery, limited farmer credit access, 
fragmented landholdings, and inadequate 
repair-service infrastructure. 

In practical terms, this means that 
mechanisation policy should not be limited to 
general recommendations for machinery 
expansion. Instead, it should prioritise targeted 
interventions, such as strengthening local 
machinery and spare-part production, 
expanding cooperative machinery-service 
centres, designing subsidised credit and leasing 
schemes for smallholders, upgrading repair and 
maintenance networks, and promoting water-
efficient and conservation-oriented 
mechanisation technologies. Such measures 
can translate the ST strategic orientation into 
concrete operational actions while also 
addressing the weaknesses highlighted in the 
SWOT analysis. 

The present findings are also consistent with 
the international literature showing that 
sustainable agricultural mechanisation is not 
merely a matter of equipment availability, but 
rather a strategic process shaped by institutional 
support, service provision, infrastructure, 
finance, and human capacity. FAO and related 
international studies emphasise that 
mechanisation should be developed within an 
enabling policy environment that supports 
productivity, sustainability, and inclusive 
access, particularly for smallholders and 
resource-constrained regions (FAO, 2021). 
From this perspective, the strengths identified 
in the current study, especially local 
manufacturing capacity and spare-part 
availability, reflect key system-level enablers 
that are widely recognised as critical for 
mechanisation sustainability. 

Our results also align with the broader 

transition toward digital and smart farming. 
Recent international reviews have shown that 
agricultural digitalisation and automation can 
improve efficiency and resilience, but adoption 
remains constrained by high investment costs, 
limited connectivity, weak institutional 
support, and insufficient technical skills. This is 
especially relevant for regions where 
mechanisation systems are still developing, 
because the move toward smart mechanisation 
requires not only equipment modernisation but 
also coordinated investments in skills, 
extension, connectivity, and service models. In 
this regard, the weaknesses and threats 
identified in our study can be interpreted as 
structural barriers that may slow the transition 
from conventional mechanisation to more data-
driven and adaptive farming systems. 

In addition, the literature on agricultural 
robotics and automated equipment suggests that 
future mechanisation strategies should be 
oriented toward flexibility, service-based 
delivery, and integration with sustainability 
goals rather than simple machinery 
replacement. International policy frameworks 
likewise stress that mechanisation strategies 
must be context-specific and built around local 
agro-ecological, economic, and institutional 
conditions. The strategic priorities derived from 
this study therefore contribute to this global 
perspective by demonstrating that 
mechanisation development should be guided 
by a balanced assessment of internal capacities 
and external challenges. 

Overall, the SWOT–TOPSIS prioritisation 
used in this study provides a structured 
decision-support approach that is compatible 
with international efforts to design evidence-
based mechanisation policies. By identifying 
the most influential factors and translating them 
into strategic priorities, the present study offers 
a practical framework for strengthening 
agricultural mechanisation planning in a way 
that supports both competitiveness and 
sustainability. 

 
Policy Implications and Operational 

Recommendations 

To bridge the gap between strategic 
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formulation and practical execution, the 
strategic priorities identified in this study must 
be translated into concrete operational 
interventions. Since the final SWOT position 
corresponds to the ST quadrant, the main policy 
implication is that East Azerbaijan Province 
should use its internal strengths, particularly 
local machinery manufacturing (S10), spare-
part availability (S11), technical expertise (S4), 
and institutional capacity (S6) to reduce 
vulnerability to external threats. However, 
because important internal weaknesses (W6, 
W11, W14, and W15) also remain, selected 
WO and WT actions are also necessary as 
complementary mechanisms. 

These policy recommendations are 
consistent with the findings of Banaeian and 
Zangeneh (2011), who reported that 
improvements in mechanisation can enhance 
production efficiency and economic 
performance when supported by appropriate 
investment, management, and institutional 
frameworks. Therefore, strengthening 
mechanisation policies and support 
mechanisms may contribute substantially to the 
long-term sustainability and competitiveness of 
the agricultural sector in East Azerbaijan 
Province. 

First, ST-oriented actions should focus on 
strengthening the province’s capacity to 
withstand external environmental and 
economic pressures. The Agricultural Jihad 
Organization of East Azerbaijan Province, in 
collaboration with local machinery 
manufacturers, industrial clusters, and 
agricultural cooperatives, should support the 
expansion of domestic spare-part production 
and localised repair-service networks. This 
would reduce farmers’ exposure to rising 
machinery prices (T2), import dependency, and 
supply-chain disruptions. In addition, local 
manufacturers in Tabriz and other industrial 
centres should be encouraged through tax 
incentives, low-interest operational loans, and 
innovation grants to produce high-demand 
implements, conservation tillage equipment, 
and water-efficient mechanisation 
technologies. 

Second, WO-oriented actions should 

address capital constraints (W11) and 
smallholder fragmentation (W14) by using 
available opportunities, such as farmer support 
funds (O9), the Aras Free Trade Zone (O1), 
research centres (O5, O6), and knowledge-
based companies (O4). Operationally, the 
Agricultural Jihad Organization, in partnership 
with Bank Keshavarzi, should establish a 
customised agricultural machinery leasing and 
credit program. Rather than providing generic 
loans, this program should prioritise 
cooperative-owned machinery pools and 
custom hiring centres. These centres would 
function as regional service hubs, allowing 
smallholder farmers to access modern 
machinery, conservation tillage equipment, 
smart planters, and precision input-application 
technologies without bearing the full cost of 
ownership. 

Third, WT-oriented actions should focus on 
reducing vulnerabilities that may intensify 
under external threats. The provincial 
agricultural administration should collaborate 
with local technical universities, vocational 
schools, and extension centres to design 
mechanisation services and repair certification 
programs. These programs would address the 
shortage of skilled operators and technicians, 
reduce machinery downtime, and improve the 
efficiency of existing equipment. In regions 
affected by water scarcity (T1, T7) and the 
Urmia Lake crisis (T8), priority should be given 
to training programs and machinery services 
that support water-saving practices, 
conservation agriculture, and more efficient 
input use. 

To facilitate implementation, the proposed 
recommendations can be organised into a three-
tiered timeline. In the short term, over 1–2 
years, policy efforts should focus on technical 
training programs, localised spare-part 
distribution networks, and upgrading existing 
repair workshops. In the medium term, over 3–
5 years, the province should expand 
cooperative-run custom hiring centres and 
introduce subsidised leasing packages tailored 
for young farmers, agricultural graduates, and 
smallholders. In the long term, beyond 5 years, 
mechanisation policy should be linked with 
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land consolidation, crop-pattern optimisation, 
and the gradual integration of smart farming 
technologies such as sensor-based irrigation, 
precision fertiliser spreaders, and data-
supported machinery services. 

Finally, to ensure policy accountability, the 
progress of these interventions should be 
monitored through measurable key 
performance indicators. Proposed indicators 
include: (a) the density of machinery service 
centres per 1,000 hectares of cultivated land; (b) 
the average age of the tractor and machinery 
fleet in the province; (c) the utilisation rate of 
dedicated mechanisation credit and leasing 
programs; (d) the percentage of smallholders 
using custom hiring services; and (e) the 
number of certified machinery operators and 
repair technicians trained annually. These 
indicators would allow policymakers to move 
from broad strategic recommendations toward 
targeted, measurable, and evidence-based 
agricultural mechanisation planning. 

Overall, the results emphasise that 
sustainable mechanisation development in East 
Azerbaijan Province requires an ST-led 
strategic approach supported by 
complementary WO and WT operational 
measures. The province has important internal 
strengths, particularly in local machinery 
production, spare-part availability, and 
technical capacity, but these strengths must be 
actively mobilised to respond to external 
threats, such as water scarcity, rising machinery 
prices, climate-related risks, and policy 
instability. Effective policymaking, 
institutional coordination, targeted investment 
in modern and water-efficient machinery, and 
measurable implementation mechanisms will 
therefore play a critical role in ensuring the 
long-term resilience and productivity of the 
province’s agricultural sector. 

 
Conclusion 

This study aimed to identify and prioritise 
the key factors influencing agricultural 
mechanisation development in East Azerbaijan 
Province using an integrated SWOT–TOPSIS 
approach. The SWOT framework was 
employed to systematically identify internal 

strengths and weaknesses as well as external 
opportunities and threats, while the TOPSIS 
method enabled the quantitative prioritisation 
of these factors based on expert evaluations. 

The results of the internal and external factor 
evaluations indicated that internal strengths 
slightly outweigh weaknesses, whereas external 
threats exert a stronger influence than available 
opportunities. This strategic position suggests 
that although the province benefits from 
important structural advantages, such as the 
presence of agricultural machinery 
manufacturing facilities (S10) and relatively 
good access to spare parts (S11) significant 
challenges remain that may hinder future 
mechanisation progress. 

The ANP-based prioritisation of factors 
revealed that among the main criteria, Strengths 
hold the highest influence (Weight = 0.39), 
followed by Weaknesses (Weight = 0.34), 
Threats (Weight = 0.17), and Opportunities 
(Weight = 0.10). Among the individual factors, 
the competence of mechanisation experts (S4), 
availability of spare parts (S11), and local 
machinery factories (S10) emerged as highly 
influential strengths. The most critical 
weakness identified was the widespread use of 
outdated and worn-out machinery (W6). 
Regarding external factors, the Urmia Lake 
environmental crisis (T8) and increased 
machinery prices (T2) were recognised as the 
most serious threats, while opportunities such 
as attracting foreign investment (O1) and export 
potential (O2) present avenues for growth. 

Based on the overall strategic analysis, the 
results indicate that the agricultural 
mechanisation sector in East Azerbaijan 
Province is positioned in the Strengths–Threats 
(ST) quadrant of the SWOT matrix. This means 
that the province’s relatively strong internal 
capacities should be used strategically to 
mitigate, adapt to, and manage external threats. 
Therefore, ST-oriented strategies should be 
regarded as the primary strategic direction for 
sustainable mechanisation development, while 
WO and WT strategies may serve as 
complementary operational measures for 
addressing persistent internal weaknesses and 
implementation constraints. 
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The prioritised strategies, based on the 
TOPSIS analysis of the derived SWOT strategy 
categories, indicate the following order of 
importance: 

1. ST strategies (highest priority): 
leveraging internal strengths (e.g. local 
manufacturing, spare parts availability) to 
counter external threats (e.g. rising prices, 
environmental crises). 

2. WO strategies: addressing internal 
weaknesses (e.g. limited credit access, 
outdated machinery) by utilising 
available opportunities (e.g. farmer 
support funds, technological 
advancements). 

3. ST strategies (specific actions): utilising 
expertise and coordination to manage 
climate impacts and water scarcity. 

4. WT strategies: mitigating vulnerabilities 
by improving policy and management, 
particularly in response to environmental 
and economic pressures. 

From a policy perspective, several practical 
implications emerge: 

• Targeted financial support, leasing, and 
credit facilities are needed for machinery 
renewal, addressing weaknesses like W6 
and W11 by leveraging opportunities like 
O9. 

• Strengthening domestic machinery 
manufacturing, local repair networks, and 
spare-part access (S10, S11) can mitigate 
external shocks like T2 and T8, aligning 
with ST strategies. 

• Policies attracting investment and 
supporting knowledge-based firms (O1, 
O4) can foster growth, linking strengths 
(S4, S6) with opportunities. 

• Integrated resource management, 
particularly concerning water scarcity 
and ecological pressures (T1, T7, and 
T8), should be central to future planning, 
using ST strategies to build resilience. 

The findings suggest that sustainable 
mechanisation involves more than just 
equipment acquisition; it requires a holistic 
approach encompassing finance, technical 

services, local capacity, training, and adaptive 
policy support. The integrated SWOT–ANP–
TOPSIS framework proved effective for 
strategic assessment and prioritisation. 

Future research on agricultural 
mechanisation should focus on hybrid decision-
making models to handle uncertainty, 
comparative provincial analyses for tailored 
policies, climate change scenarios for adaptive 
planning, economic return assessments, and 
socio-economic factors affecting the adoption 
of advanced technologies like precision 
agriculture and robotics. 

In conclusion, this study provides a 
structured evidence-based basis for 
policymakers and agricultural planners to 
design targeted strategies that enhance the 
efficiency, sustainability, and resilience of 
mechanisation systems in East Azerbaijan 
Province. By combining strategic diagnosis 
with quantitative prioritisation, the study 
contributes to both a methodological approach 
and a practical decision-support framework for 
regional mechanisation planning under 
conditions of environmental and economic 
uncertainty. 
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  ایران بندی توسعه مکانیزاسیون کشاورزی در استان آذربایجان شرقیاولویتارزیابی راهبردی و 

 SWOT–TOPSIS با استفاده از رویکرد تلفیقی 
 

 *1وند ، عادل طاهری حاجی1سید محمد موسوی 

 26/03/1405تاریخ دریافت:  
 06/1405/ 18تاریخ پذیرش: 

 چکیده

هاد  ها ز محازدیترد زر سعر  رسعت ش  فرفیتشعاهسعا دهاد مکانیزرسعیوب   وم رد    رسعرررتیدطور فزریناهتوسعه  پایارر شاعازر د در ریررب   
 ناد مسعیرهاد ررهرردد  ررد توسعه  مکانیزرسعیوب شاعازر د در رسعراب یجر ایراب شعر   رد رر لحاظ شننا. رین مطاله   ا هاف شعناسعای  ز رزلویتمنطق 

شم ( رجرر شععا  -تحلیل  ز  ا رزیکرد یمیخر  )شید -رنرام شععا. پیزهح ضا ععر ر  نوص تو ععید   SWOT-TOPSIS ا رسععرداده ر  رارروی یکرارر   
انا. جامه    ناد شع شعناسعای  ز دسعر   SWOTگیرد ر  نظررت خررگاب ز تحلیل  رد ش  ر رار عورمل درزن  ز  یرزن  مؤثر  ر مکانیزرسعیوب   ا  ررهگون   

هاد مکانیزرسعیوب ز شارشعناسعاب سعا ماب جراد شاعازر د رسعراب یجر ایراب شعر    ود.  ا توج      عرزرت ها ز تهازن یمارد شعامل مرخصعصعاب  شعرشت
شنناگاب  ر رسعا  تخصعم مرتر   محور )غیرتصعادف ( رسعرداده شعا ز شعرشتگیرد هافمنا   وعازتهاد تخصعصع   ر  رزش نمون دسعررسع      وعازت

ندر ر  شارشعناسعاب مکانیزرسعیوب   102رد سعاخراریافر  ر   ها ر  طریق پرسعاعنام ترر   عمل  ز یشعنای   ا مسعا ل مکانیزرسعیوب در رسعراب رنرخای شعانا. درده
( TOPSISیل )هضل ریا ناد  ر رسعا  شعراهت    ررهشعاه  ر  تکنی  رزلویت ناد عورمل شعناسعای یزرد گردیا. سعر   ررد رزلویتشاعازر د جم 

رنا )رمریا  ز ن  عورمل  دها ش  نقاط  وت درزن  در ضال ضا عر  سعرر نسعرران مناسعر  رر  ررد توسعه  مکانیزرسعیوب فرره  شردهرسعرداده شعا. نراین ناعاب م 
هاد یلات شاعازر د ز دسعررسع      طهات یاش  رسعت   ا رین ضال  ترایاهاد  یرزن   ر فر عت( ش  عماتان ناشع  ر  زجود  عنای  ماشعین53/2درزن  = 

ترین عنورب  حررن یلات  ع محیط  دریعارع  ررزمیع  ز رفزریح  یمعت معاشعععین( ز  حررب  یسعععت37/2موجود غلرع  دررنعا )رمریعا  ز ن  عورمعل  یرزن  =  
عنورب       طهات یاش    یماه  فرفیت تولیا محل  ز دسععررسعع دسععتهاد   ها شععناخر  شععانا. در میاب عورمل درزن  ز  ر رسععا  ز بمحازدیت

ترین نقاط  عه  رر یا   شعانا.  ر رسعا  جای اه ررهرردد عنورب مر یلات ز خرد  ودب سعاخرار مزررص   تأثیرگذررترین نقاط  وت  ز فرسعودگ  ماشعین
SWOTها   خح مکانیزرسععیوب شاععازر د رسععراب یجر ایراب شععر   در ر    وت-( ترایاهاST ررر گرفت   نا ررین  مناسعع  )های  ترین ررهرردها یب

گیرد  ناد ررهرردها  ایا مهطوف     ررههسعرنا ش  ر  نقاط  وت درزن   ررد شاهح یا جرررب ترایاهاد  یرزن  رسعرداده شننا.  ر همین رسعا   رزلویت
یزرد در  رر ر میر ز ن راررد ز ررتقاد تایزییه تقویت فرفیت سعاخت درخل   ررود خامات تههاد درخل  جرت شاهح فاعارهاد  یرزن     ر  تورنمناد

ریزرب گذرررب ز  رنام دها ش   ررد سعیاسعتهاد مررن   ر شعورهاد رر ررر   م محیط  ز  ا ررد  اشعا. رارروی تحلیل  پیاعنرادد   ینحفاعارهاد  یسعت
محور در ررسعراد توسعه  پایارر شاعازر د در رسعراب یجر ایراب شعر   پاعریران  هاد مؤثرتر ز منطق  خح شاعازر د ضیات   وده ز ر  طررض  سعیاسعت

 شنا.م 
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