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ABSTRACT

The present study was undertaken to assess the impact of labour scarcity on farm level productivity and
identify the damage mitigating strategies and alternatives to tide over the crisis in Godavari Delta Zone of
Andhra Pradesh. The Unpaired t-test was employed to compare mean productivity levels of labour-scarcity
affected and unaffected farms, and labour-saving technology-adopted and non-adopted farms. The results
revealed that, significant productivity differences were observed in all crops except Black gram, indicating
the negative impact of labour shortages on farms in the study area. The results also confirmed the positive
influence of labour-saving technology adoption in the productivity of major crops in the study area. The
Garrett ranking analysis revealed that, ‘Hiring labours from other regions’ is the most preferred mitigating
strategy identified by farmers followed by ‘Leasing the land for cultivation to others’ and ‘Adoption of
labour-saving technologies.
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Introduction

India is the third-largest and one of the fastest-grow-
ing economies in the world, with agriculture serving
as a primary sector, contributing about 18 per cent
to the country’s Gross Domestic Product (GDP)
through its Gross Value Addition (GVA) (Economic
Survey,  2024-25). Despite having the world’s sec-
ond-largest labour force, Indian agriculture faces
significant mismatches between labour availability
and demand, impacting all sectors of the economy,
with agriculture bearing the heaviest burden.
Labour is the most important factors of production
(Govindaraj and Mishra, 2011). Agricultural labour

is the most marginalized segment of our society, but
makes significant contributions not only to the de-
velopment of agriculture but also to the economy as
a whole. They continue to face poverty due to dis-
proportionate land distribution and the seasonal
nature of farm employment, leading many workers
move from farm to non-farm and from rural to ur-
ban areas for their means of livelihood
(Gunabhagya, 2017). Due to this, the farming sector
has undergone notable shifts in recent years, in
terms of cropping pattern, productivity, consump-
tion pattern, and so on.

The Godavari delta zone is known as the ‘Rice
Granary of Andhra Pradesh’, and is also a major hub
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for cultivating a variety of cereals, pulses, veg-
etables, and fruits. But it has been flipped from a
symbol of plenitude to a sign of perpetual want.
Agriculture in this zone is plagued by labour short-
ages and consequent negativities. Although consid-
erable research has been directed toward develop-
ing crop-specific, labour-saving implements and
technologies, the problem of labour scarcity remains
unresolved. From a sociological standpoint, agricul-
tural labour continues to be perceived as a last-re-
sort occupation, chosen primarily by those without
alternative livelihood options. With this standpoint,
the present study is undertaken with the following
objectives
1. To assess the differences in mean productivity

levels of labour-scarcity affected and unaffected
farms and labour-saving technology-adopted
and non-adopted farms.

2. To identify the damage mitigating strategies
and alternatives to tide over the crisis of agricul-
tural labour scarcity in the study area.

Materials and Methods

Sampling procedure

A multistage stratified random sampling technique
was adopted in the study for identifying the sample
respondents. The Godavari delta zone of Andhra
Pradesh encompassing five districts was considered
as the universe of the study. In the first stage of sam-
pling, the districts with the highest ratio of net area
cultivated to total geographical area of respective
district, viz., Konaseema, East Godavari, and West
Godavari were selected. In the second stage of sam-
pling, from each of the selected sample district, two
mandals with the highest ratio of net area cultivated
to total geographical area of respective mandal,
were considered as the sample mandals. In the third
stage of sampling, from each of the sample mandal,
two villages with the highest ratio of net area culti-
vated to total geographical area of respective village,
were selected as sample villages. From each sample
village 25 respondents were selected at random i.e.,
15 farmers and 10 agricultural labourers from each
village. The ultimate sample size was 300 respon-
dents. The sample farmers were post-stratified crop
wise, viz., Paddy, Sugarcane, Maize, Blackgram, and
Groundnut, and were further categorized into
labour scarcity-affected and non-affected farmers

and labour-saving technology adopted and non-
adopted farmers, respectively, for each crop to carry
out the analyses.

Productivity Gap and Unpaired t-test Analysis

In the present study, the Unpaired t-test was em-
ployed to ascertain whether there is a statistically
significant difference in the mean productivity lev-
els between labour scarcity affected and unaffected
farms, as well as between labour-saving technology
adopted and non-adopted farms respectively
(Prabakar et al., 2011).

The assumptions made for classifying labour
scarcity affected and unaffected farms, and labour-
saving technology adopted and non-adopted farms
are given below:
 The farms wherein there is a cumulative delay of

10 days or more in carrying out any one or more
agricultural operations in the last season were
categorized as labour scarcity-affected farms.

 The farms wherein at least one of the listed
labour-saving technologies or implements, if
adopted, those farms were categorized as labour-
saving technology adopted farms.

Garrett Ranking Technique

In this study, Garrett ranking technique was em-
ployed to rank various damage mitigating strategies
and alternatives to tide over the crisis of agricultural
labour scarcity. According to the order of severity,
the respondents were asked to rank the strategies
and these ranks were converted into per cent posi-
tion using the following formula. The per cent posi-
tion of each rank were converted into scores refer-
ring to the table given by Garret and Woodworth
(1971). Garret’s formula for converting ranks into
per cent is given below

Per cent position = 100 × 

Where,
Rij = Rank given for the strategy by individual
Nj = Number of strategies ranked by individual
By referring to Garrett’s table, the per cent posi-

tions estimated were converted into scores. The
scores of various respondents were added and the
mean value were calculated. The strategies with the
highest mean value were considered to be the most
important, followed by second, third and so on.
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Results and Discussion

Productivity Gap and Unpaired t-test Analysis

The farm level productivity of principal crops viz.,
Paddy (Karif and Rabi), Sugarcane, Maize,
Blackgram, and Groundnut were estimated in the
study area. The ‘Unpaired t-test’ analysis was un-
dertaken to assess the differences in mean produc-
tivity levels of labour-scarcity affected and unaf-
fected farms, and labour-saving technology-adopted
and non-adopted farms.

Productivity Levels of Labour Scarcity Affected
and Unaffected Farms in Godavari Delta Zone of
Andhra Pradesh

The details on average productivity levels of princi-
pal crops under labour-scarcity affected and unaf-
fected farm conditions in the Godavari delta zone
are presented in Table 1. Based on the arithmetic
average productivity levels for principal crops, a
notable yield gap was observed between the labour
scarcity affected and labour scarcity unaffected

farms. The productivity difference was more pro-
nounced in highly labour-intensive crops viz., Paddy
(Karif - 9.72 per cent and Rabi - 8.93 per cent), and
Sugarcane (7.55 percent) than Medium labour-inten-
sive (Maize - 6.14 per cent) and low labour-intensive
crops (Blackgram - 6.41 per cent and Groundnut -
6.32 per cent), which shows that reduced labour
availability has a considerable and quantifiable
negative impact on the crop yields.

To have a statistical confirmation over the above
said productivity difference between the labour
scarcity affected and unaffected farms the Unpaired
t-test was undertaken and the results are given in
Table 2. It could be inferred that, significant differ-
ence in productivity levels between labour-scarcity
affected and unaffected farms for all crops except
Blackgram was found. The productivity levels of
labour scarcity affected and unaffected farms for the
crops like Paddy (Kharif and Rabi), Sugarcane, and
Maize had significant productivity difference at 1
per cent level. Whereas, Groundnut showed signifi-
cant difference at 5 per cent level. With respect to
Blackgram crop, there is no significant difference

Table 1. Productivity Levels of Labour Scarcity Affected and Unaffected Farms in Godavari Delta Zone of Andhra
Pradesh

S. Crops Productivity Productivity
No. Labour Scarcity Labour Scarcity Difference

Affected Farms(in Unaffected Farms (in Kg per ac)
Kg per ac) (in Kg per ac)

1 Paddy (Kharif) 2,494 2,762 268(9.72)
2 Paddy (Rabi) 2,983 3,275 292(8.93)
3 Sugarcane 37,588 40,656 3,068(7.55)
4 Maize 2,798 2,981 183(6.14)
5 Blackgram 461 493 32(6.41)
6 Groundnut 1,057 1,128 71(6.32)

Note: Figures in the parentheses indicate the productivity difference in per cent values with reference to labour scar-
city unaffected farms.

Table 2. Unpaired t-test Analysis on the Productivity Levels of Labour Scarcity Affected and Unaffected Farms

S. Crops Labour Scarcity Labour Scarcity ‘t’ test value
No. Affected Farms (Nos.) Unaffected Farms

(Nos.)

1 Paddy (Kharif) 44 16 4.137**
2 Paddy (Rabi) 42 18 4.648**
3 Sugarcane 49 11 7.334**
4 Maize 35 25 8.532**
5 Black gram 41 19 1.112
6 Ground nut 39 21 1.949*

Note: ** and * indicates significance at 1 per cent and 5 per cent levels respectively.
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observed in the productivity levels. This may be due
to the fact that, the Blackgram is relatively low
labour-intensive crop and commonly cultivated as a
rice fallow crop, thereby avoiding labour-demand-
ing operations such as land preparation and trans-
planting. As a result, Blackgram exhibits enhanced
resilience and stability in production under condi-
tions of labour scarcity.

Productivity Levels of Labour-Saving Technology
Adopted and Non-Adopted Farms

The average productivity level of labour-saving
technology adopted and non-adopted farms in the
delta zone are given in Table 3. On comparing the
arithmetic average productivity levels of different
crops in labour saving technology adopted and non-
adopted farms, it could be inferred that, there is a
consistent yield reduction, across all crops on farms
where labour-saving technologies were not adopted.
The productivity difference is more pronounced
with crops viz., Paddy (Karif - 8.57 per cent; and
Rabi - 8.50 per cent), Maize (8.40 per cent) and

Groundnut (16.98 per cent).
The results on Unpaired t-test analysis are given

in Table 4. The results revealed that, there existed a
significant difference in productivity between the
labour-saving technology adopted and non-adopted
farms for all crops. The productivity levels of
labour-saving technology adopted and non-adopted
farms for the crops like Paddy (Kharif and Rabi),
Sugarcane, Maize, and Groundnut had significant
difference at 1 per cent level. Whereas, Blackgram
showed significant difference at 5 per cent level.
These findings indicate that the adoption of labour-
saving technologies has a strong positive impact on
crop productivity, whereas of labour-saving tech-
nologies non-adopted farms were more severely af-
fected by labour shortages.

Damage Mitigating Strategies and Alternatives to
Tide Over the Crisis of Agricultural Labour scarcity

The various damage mitigating strategies and alter-
natives to tide over the crisis of agricultural labour
scarcity, as identified by farmers, are ranked using

Table 3. Productivity Levels of Labour-Saving Technology Adopted and Non-Adopted Farms in Godavari Delta Zone
of Andhra Pradesh

S. Crops Productivity Productivity
No. Labour Saving Labour Saving Difference

Technology Adopted Technology Non-adopted (in Kg per ac)
(in Kg per ac) (in Kg per ac)

1 Paddy (Kharif) 2,851 2,607 245(8.57)
2 Paddy (Rabi) 3,315 3,033 282(8.50)
3 Sugarcane 40,883 37,825 3,058(7.48)
4 Maize 3,026 2,771 254(8.40)
5 Black gram 504 477 25(5.07)
6 Ground nut 1,222 1,015 208(16.98)

Note: Figures in the parentheses represent the productivity difference in per cent values with reference to labour sav-
ing technology adopted farms.

Table 4. Result of “Unpaired t Test” Analysis on the Productivity Levels of Labour-Saving Technology Adopted and
Non-Adopted Farms

S. No Crops Labour Saving Labour Saving ‘t’ test value
Technology Adopted Technology Non-adopted

(Nos.)   (Nos.)

1 Paddy (Kharif) 34 26 4.161**
2 Paddy (Rabi) 36 24 4.458**
3 Sugarcane 16 44 8.194**
4 Maize 25 35 8.762**
5 Black gram 12 48 2.905*
6 Ground nut 09 51 4.497**

Note: *** and ** indicates significance at 1 per cent and 5 per cent levels respectively.
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Garrett scoring technique and presented in the Table
5. It could be observed from the table that, in farm-
ers opinion, the most important mitigating strategy
to tide over the crisis of agricultural labour scarcity
was ‘Hiring labours from other regions’ with a mean
score of 61.76. Farmers in the delta region often rely
on migrant workers from neighbouring districts or
states to compensate for the unavailability of local
labour during peak agricultural seasons. The strat-
egy ranked second was ‘Leasing land for cultivation
to others’ with a mean score of 55.60. Farmers prefer
to lease out their land due to high labour costs and
labour shortages making farming economically
unviable.

‘Adoption of labour-saving technologies’ was
ranked as the third, with a mean score of 51.95. Al-
though labour-saving technologies are recognized
as an effective measure to substitute manual labour,
its adoption remains relatively moderate due to high
investment costs, limited timely access and less
awareness among small and marginal farmers. ‘Shift
towards alternative crops with less labour require-
ment’ was ranked as fourth with a mean score of
49.44, and ‘Availing piece rate labour contract sys-
tem’ was ranked as the fifth strategy with a mean
score of 47.65. ‘Intensive use of family labour’ was
ranked as the sixth strategy with a score of 44.65,
which implies that small and marginal farmers de-
pend more on their family members to manage farm
work when labour is scarce.

On a macro economic perspective, among the
first three major strategies identified, the strategies
viz., ‘Hiring labours from other regions’ and ‘Leas-
ing the land for cultivation to others’ may not be
considered as viable strategies. Hence the third
strategy needs to be much emphasized at policy
level.

Conclusion and Policy Implications

The study found that, there existed a significant dif-

ference in the average productivity levels between
the labour scarcity affected and unaffected farms in
all crops, except for Blackgram. It also revealed that,
the labour-saving technologies and implements
adoption had a significant positive impact on the
productivity levels of crops. Over all findings re-
vealed that, an acute labour scarcity during farm
operations affected the productivity levels of crops
grown in the delta region. Though the most pre-
ferred damage mitigating strategies such as ‘Hiring
labours from other regions’ and ‘Leasing the land
for cultivation to others’ help farmers to cope with
labour scarcity in short term, they do not offer long
term solution to the issue. Therefore, to sustain crop
productivity, the study has made following policy
suggestions:
 Efforts need to be taken to create awareness and

educate farmers about the benefits of adopting
labour-saving technologies or implements
through institutional support and agricultural
extension programs.

 Also, a community-level approach should be
implemented, to enhance the adoption of mecha-
nization among farmers, wherein groups of farm-
ers collectively own, access, and manage farm
machinery and related services through custom
hiring centres and farmer producer organiza-
tions.
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