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ABSTRACT :

Farm mechanization plays an important role in improving the efficiency, productivity, and sustainability of paddy cultivation. The study examines the major
problems faced by paddy farmers in adopting farm mechanization. Garrett’s Ranking Technique was used to identify and prioritize the constraints based on
farmers’ perceptions. High initial investment cost emerged as the most serious constraint, followed by financial barriers and limited availability of mechanized
equipment. Kendall’s Coefficient of Concordance was employed to assess the degree of agreement among farmers regarding the identified problems. The
findings highlight the need for financial support, improved machinery accessibility, farmer training, and technical assistance to promote mechanization in paddy

cultivation.
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INTRODUCTION

Farm mechanization has emerged as a key strategy for enhancing the efficiency, profitability, and sustainability of paddy cultivation. The adoption of
agricultural machinery enables farmers to perform various farm operations in a timely manner, reduces dependence on manual labour, minimizes
production costs, and improves the overall productivity of paddy farming. Identifying the problems faced by farmers in adopting mechanization is
essential for understanding the barriers that hinder technological advancement in paddy cultivation. A systematic assessment of these constraints helps
prioritize the most critical issues affecting mechanization and provides valuable insights for policymakers, agricultural extension agencies, financial
institutions, and machinery manufacturers. Addressing these challenges through appropriate policy measures, financial assistance, capacity-building
programmes, and improved access to mechanization services can accelerate the adoption of modern agricultural technologies.

Against this background, the present chapter examines the major problems encountered by paddy farmers in the adoption of farm mechanization using
Garrett's Ranking Technique. The analysis identifies the relative importance of each problem based on farmers' perceptions and highlights the most

critical constraints that require immediate attention for promoting sustainable and efficient mechanization in paddy cultivation.

PROBLEMS FACED BY THE FARMERS IN ADOPTION OF MECHANIZATION IN PADDY CULTIVATION:
GARRETT'S RANKING ANALYSIS

The Garrett’s Ranking Technique was employed to identify and prioritize the problems faced by farmers in the adoption of farm
mechanization in paddy cultivation. Under this technique, the ranks assigned by the farmers to each problem were first converted into percent positions
using the formula:

Percent Position = 100(Rij — 0.5) / Nj,

Where:

® Rij =Rank given for the ith factor by the jth respondent

® Nj = Total number of factors ranked by the jth respondent
Based on the computed percent positions, Garrett values were obtained from the standard Garrett Conversion Table. Since the study
comprised ten problems, the Garrett scores corresponding to the ten ranks were 75, 67, 60, 53, 50, 47, 40, 33, 26, and 18, respectively. The scores

assigned by all the farmers for each problem were aggregated to obtain the total Garrett score. Subsequently, the total score for each problem was
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divided by the total number of farmers to derive the mean Garrett score. Finally, the problems were ranked in descending order of their mean Garrett

scores, with the highest mean score indicating the most severe problem encountered by the farmers in the adoption of farm mechanization.

Problems faced by the farmers in adoption of mechanization in paddy cultivation: Garrett's Ranking Analysis

Table 1

SCALE AND SCORE VALUES OF RANKS Ran
k
vl Tota
Ranks | T n m | v \Y VI | vII IX X
S.No 1 1 Mean
Problems
Scale scor score
e
value( | 82 70 63 57 52 47 42 36 29 18
Xx)
F 103 | 98 84 72 52 48 43 36 29 18 583
High initial
1 ) 844 | 686 | 529 | 410 | 270 | 225 | 180 | 129 3392 | 58.197 I
1nvestment cost
Fx 6 0 2 4 4 6 6 6 841 | 324 9
High depreciation and F 92 | 86 | 78 | 71 | 66 | 57 | 49 | 39 | 28 | 17 | 583
2 | maintenance of 754 | 602 | 491 | 404 | 343 | 267 | 205 | 140 3068 | 92033 |V
equipment Fx 4 0 4 7 2 9 8 4 812 | 306 5
L . F 81 76 71 68 61 58 51 43 39 35 583
Financial Barriers
3 664 | 532 | 447 | 387 | 317 | 272 | 214 | 154 | 113 3166 | 04305 | I
Fx 2 0 3 6 2 6 2 8 1 630 0
Limited availability of F 70 | 66 | 73| 71 | 69 | 65 | 61 | 57 | 36 | 15 | 583
4 | mechanized 574 | 462 | 459 | 404 | 358 | 305 | 256 | 205 | 104 3157 | S4163 | I
equipment Fx 0 0 9 7 8 5 2 2 4 | 270 | 7
) F 58 61 67 74 80 82 68 49 32 12 | 583
s Inadequate technical 53.590 v
knowledge and skills 475 | 427 | 422 | 421 | 416 | 385 | 285 | 176 3124 .
Fx 6 0 1 8 0 4 6 4 928 | 216 3
] ‘ F 49 57 74 79 85 59 69 54 36 21 583
Less investing
6 } 401 | 399 | 466 | 450 | 442 | 277 | 289 | 194 | 104 3063 | 52.539 | VI
capacity of farmers
Fx 8 0 2 3 0 3 8 4 4 378 0
F 35 28 27 33 30 | 20 23 36 | 161 | 190 | 583
Environmental
7 ) 287 | 196 | 170 | 188 | 156 129 | 466 | 342 | 2126 | 36472 | X
pollution
Fx 0 0 1 1 0 940 | 966 6 9 0 3
. . F 38 42 51 17 50 73 97 92 55 68 583
Destruction of soil
3 311 | 294 | 321 260 | 343 | 407 | 331 | 159 | 122 | 2647 | 45410 | VII
structure
Fx 6 0 3 969 0 1 4 2 5 4 4
F 34 21 20 35 29 45 50 97 | 119 | 133 | 583
9 | Resistance to Change 278 | 147 | 126 | 199 | 150 | 211 | 210 | 349 | 345 | 239 | 2257 | 38.719 | IX
Fx 8 0 0 5 8 5 0 2 1 4 3
F 23 48 38 63 61 76 72 80 | 48 74 | 583
Fragmented Land
10 ‘ 188 | 336 | 239 | 359 [ 317 | 357 | 302 | 288 | 139 | 133 | 2660 | 45.631 | VI
Holdings
Fx 6 0 4 1 2 2 4 0 2 2 3
TOTAL
N 583 | 583 | 583 | 583 | 583 | 583 | 583 | 583 | 583 | 583

Source: Computed value

The above table 1 shows that high initial investment cost is the most serious problem faced by the farmers in adopting mechanization in paddy

cultivation, securing the first rank with the highest mean Garrett score of 58.197. The result indicates that the substantial capital required for purchasing
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agricultural machinery acts as the foremost barrier to mechanization. Small and marginal farmers, in particular, may find it difficult to invest in costly
machinery due to limited financial resources and inadequate access to institutional credit.

The problem of financial barriers occupies the second position with a mean Garrett score of 54.305. This finding suggests that farmers face
considerable difficulty in mobilizing adequate funds for mechanization, and that inadequate access to timely and affordable institutional finance
compounds the burden created by high investment requirements.

Limited availability of mechanized equipment ranks third with a mean Garrett score of 54.163. This indicates that farmers often face challenges in
obtaining suitable agricultural machinery during peak cultivation periods. Limited access to custom hiring centres, machinery rental services, and
equipment dealers affects the timely execution of farm operations and discourages mechanization.

The fourth-ranked problem is inadequate technical knowledge and skills, with a mean Garrett score of 53.590. This finding suggests that many farmers
experience difficulties in operating, maintaining, and effectively utilizing modern agricultural machinery because of insufficient technical expertise and
inadequate training. The absence of regular extension services and practical demonstrations further limits the effective adoption of mechanized
technologies.

High depreciation and maintenance of equipment is ranked fifth with a mean Garrett score of 52.633. Farmers perceive that the recurring expenses
associated with machinery maintenance, repairs, replacement of spare parts, and depreciation significantly increase the cost of mechanized farming,
thereby reducing its economic viability.

The sixth position is occupied by less investing capacity of farmers, which records a mean Garrett score of 52.539. The result indicates that many
farmers possess limited financial capacity to purchase or upgrade agricultural machinery. Inadequate savings, restricted access to affordable finance,
and uncertainty regarding returns from mechanization contribute to this problem.

Among the lower-ranked problems, fragmented land holdings receive the seventh rank with a mean Garrett score of 45.631. The findings indicate that
fragmented and small landholdings reduce the operational efficiency of agricultural machinery and limit the economic feasibility of adopting
mechanization. However, compared with other constraints, this issue is perceived as relatively less severe.

Destruction of soil structure secures the eighth rank with a mean Garrett score of 45.410. This finding reflects the concern among farmers that the
repeated use of heavy agricultural machinery may lead to soil compaction, deterioration of soil structure, and reduced soil fertility, which may
adversely affect long-term agricultural productivity. Nevertheless, farmers appear to regard this as a comparatively minor concern relative to financial
and technical constraints.

Resistance to change is assigned the ninth rank with a mean Garrett score of 38.719. This suggests that although some farmers continue to prefer
traditional farming methods and hesitate to adopt modern technologies, behavioural resistance is not considered a major impediment when compared
with financial and technical constraints.

Finally, environmental pollution receives the tenth rank with the lowest mean Garrett score of 36.472, indicating that it is perceived as the least
significant problem influencing the adoption of mechanization. Farmers generally prioritize immediate economic and operational challenges over
environmental concerns while making decisions regarding mechanization.

PROBLEMS FACED BY THE FARMERS IN ADOPTION OF MECHANIZATION IN PADDY CULTIVATION: KENDALL’S CO-
EFFICIENT OF CONCORDANCE (‘W)

The Kendall’s Coefficient of Concordance (“W’) was used to examine the degree of agreement among the farmers regarding the problems faced in the
adoption of mechanization in paddy cultivation. The analysis identifies the relative importance of various constraints based on the rank scores given by

the farmers.
Table 2
Problems Faced by the Farmers in Adoption of Mechanization in Paddy Cultivation: Kendall’s Co-Efficient of Concordance (‘W’)
Rank
S.No. Problems Mean Score Rank
Sum
1 High initial investment cost 3304 5.667 I
2 High depreciation and maintenance of equipment 3229 5.539 v
3 Financial Barriers 3299 5.659 I
4 Limited availability of mechanized equipment 3247 5.569 I
5 Inadequate technical knowledge and skills 3239 5.556 v
6 Less investing capacity of farmers 3172 5.441 VI
7 Resistance to Change 3103 5322 X
8 Destruction of soil structure 3169 5.436 VIII
9 Environmental pollution 3132 5372 X
10 Fragmented Land Holdings 3171 5.439 VII

The above Table-2 presents the problems faced by the farmers in adopting mechanization in paddy cultivation based on Kendall’s ranking technique.
The results reveal that high initial investment cost was ranked as the most important problem with the highest rank sum of 3304 and a mean score of
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5.667, indicating that the expensive nature of mechanized equipment is the major barrier for farmers, particularly small and marginal farmers with
limited financial resources. The problem of financial barriers secured the second rank with a rank sum of 3299 and mean score of 5.659, This finding
suggests that farmers face considerable difficulty in mobilizing adequate funds for mechanization, and that inadequate access to timely and affordable
institutional finance compounds the burden created by high investment requirements.

The constraint limited availability of mechanized equipment was ranked third with a rank sum of 3247 and a mean score of 5.569, indicating difficulties
in accessing suitable machinery. Inadequate technical knowledge and skills obtained the fourth rank with a rank sum of 3239 and a mean score of 5.556,
highlighting that lack of awareness and technical expertise limits the effective operation of machinery.

High depreciation and maintenance cost of equipment was ranked fifth with a rank sum of 3229 and a mean score of 5.539, suggesting that farmers are
concerned about the recurring financial burden associated with maintaining machines. Less investing capacity of farmers secured the sixth rank with a
rank sum of 3172 and a mean score of 5.441, indicating that limited financial strength affects machinery adoption.

The problems such as fragmented land holdings and destruction of soil structure were ranked seventh and eighth with mean scores of 5.439 and 5.436,
respectively. This shows that small-sized, scattered landholdings and concerns over soil quality create additional difficulties in adopting mechanization.
Resistance to change was ranked ninth with a mean score of 5.322, while environmental pollution was ranked tenth with the lowest mean score of 5.372,
indicating that these factors were considered comparatively less severe by the farmers.

Table 3
Kendall’s Coefficient of Concordance (‘W) Test
Test Value
Kendall’s Coefficient of Concordance (W) 0.015
Calculated Chi-square (%) 78.705
Degree of Freedom 9
Table Value (5%) 16.919
Result Significant

The Kendall’s Coefficient of Concordance test shows a W value of 0.015, indicating a low degree of agreement among the farmers in ranking the
identified problems. The calculated chi-square value (78.705) is higher than the table value (16.919) at 5 percent level of significance with 9 degrees of
freedom. Hence, the ranking opinions of farmers are statistically significant. This indicates that although the level of agreement is low, there exists a
significant consensus among farmers regarding the major constraints affecting the adoption of mechanization in paddy cultivation.

CONCLUSION

The present chapter examined the problems faced by farmers in the adoption of mechanization in paddy cultivation. Farm mechanization plays an
important role in improving agricultural efficiency, reducing labour dependency, lowering production costs, and enhancing productivity. However, the
adoption of mechanized technologies among farmers is influenced by several economic, technical, operational, and institutional constraints.

The Garrett’s Ranking Analysis was employed to identify and prioritize the major problems encountered by farmers. The findings revealed that high
initial investment cost was the most severe problem, securing the first rank with the highest mean Garrett score of 58.197. This indicates that the high
cost of purchasing machinery is the major obstacle limiting mechanization adoption, particularly among small and marginal farmers. Financial barriers
ranked second with a mean score of 54.305, reflecting the difficulty farmers face in mobilizing adequate funds and accessing affordable institutional
credit. Limited availability of mechanized equipment (54.163) and inadequate technical knowledge and skills (53.590) were ranked third and fourth
respectively, indicating that accessibility to suitable machinery and the lack of technical expertise significantly influence farmers' decisions regarding
mechanization.

High depreciation and maintenance costs (52.633) and less investing capacity of farmers (52.539) were ranked fifth and sixth, showing farmers'
concerns about the recurring financial burden and their limited capacity to invest in machinery. The lower-ranked constraints included fragmented land
holdings (45.631), destruction of soil structure (45.410), resistance to change (38.719), and environmental pollution (36.472). Although these issues
affect mechanization adoption, farmers perceived financial and technical constraints as more critical compared to socio-behavioural and environmental
problems.

Further, Kendall’s Coefficient of Concordance was used to examine the level of agreement among farmers regarding the ranking of mechanization
problems. The value of Kendall’s W was found to be 0.015, indicating a low degree of agreement among farmers. The calculated chi-square value of
78.705 was higher than the table value of 16.919 at 5 percent level of significance with 9 degrees of freedom, confirming that the ranking opinions of
farmers were statistically significant.
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