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Foreword 

Mechanisation in Indian agriculture has been a debatable subject, specially when traditional crops 

like paddy are concerned. Questions like, "does it really lead to efficient cropping due to timely 

completion of farm activities?" and "does it displace labour or actually fills the vacuum created 

due to labour shortages?" have often filled our literature. And machines like combine harvesters 

have often provided enough fuel for such debates. The answer to such questions perhaps lies in 

increasing or decreasing use of such machines over a period. 

NABARD has been refinancing combine harvesters since 2000-01 under its farm mechanisation 

programme. The present study evaluates the impact of financing of two types of combine 

harvesters - Self Propelled Track version and Tractor Mounted Wheel version- by UCO Bank, 

State Bank of India and Co-operative Agricultural Development Bank in Tiruvallur and Salem 

districts of Tamil Nadu. Apart fi*om examining the financial viability of investment, the study 

also addresses certain other aspects such as analysing the utilisation level, impact of combines on 

employment generation and identifying problems faced by the sample borrowers. 

The study revealed that the main motivating factor for investment in the machine was to tap the 

large custom hiring market rather than use it on one's own farm. The investment in both types of 

machines wrfs found to be financially viable but the recent drought in the State had reduced the 

net income of the sample owners. Due mainly to lower capital and O&M costs, investment in 

tractor mounted combine harvesters proved more profitable than the track version. Though there 

was definite net displacement of labour due to the usage of both the track and wheel versions of 

the machine, its use was certainly cost effective to the farmers and also led to reduction in post 

harvest losses, turn around time for taking the next crop, loss of grains during harvesting and 

demand for peak time labour which is increasingly becoming uncertain and costly. 

It is hoped that financing banks as well as potential entrepreneurs v^U find the study usefiil. 

Chennai (Dr. Prakash Bakshi) 

27 July 2005 Chief General Manager 



? ^ Wa^ T̂  ^ 5R^ 3 5 ^ f , TRlcR ĝ TT ^ ^ * l 4 * d l M Wm ^T ^ Ft o f l^ % q5̂ TcT ̂ ^ g i ^ 

a r t e ^snr ^ an<¥r t ? g ^ ? ^ «w gjT 1ĝ ?8nq̂  ̂  13??!im P̂T ̂  ^5^ 
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Executive Summary 

• The present study was conducted to know the impact of investment of Combine 

Harvesters in Tiruvallur and Salem districts of Tamil Nadu. Combine Harvester is a 

device which combines the activities of harvesting, threshing, winnowing and collection 

of grains. NABARD has been refinancing Combine Hai-vesters since 2000-01. 

<• The major objectives of the study were to estimate the actual cost of investment, recumng 

costs and benefits, financial viability of investment, analyse the utilisation level of 

combine harvester and its impact on the level of income, adequacy of loan amount, 

repayment performance of borrowers, problems faced, labour displacement on account of 

the usage of machines, etc. 

• The study covered two types of Combine Harvesters: self propelled track version and 

tractor mounted wheel version. The financing banks were UCO bank and SBl in 

Tiruvallur district and PCARDBs: Salem and Attur in Salem district. 5 sample owners 

and 10 farmers hiring the machine were selected in each district. 

<• Paddy was the major crop being cultivated in the study area and the average land holdings 

owned by the sample owners of combine harvester was 22 acres. 

• Majority (60%) of the sample had purchased tractor mounted wheel version and 40 per 

cent had self propelled track version of the machine. Majority (50%) of the sample 

owners had purchased the machine for the first time and the main reason for investment 

was for making profits by hiring the machine. After sales sei-vice was found to be 

available within a radius of 30-35 kms for 90 per cent of the sample owners of Combine 

Harvester. Other farm machineries like tractor was being owned by majority (80%) of the 

sample owners but it was utilised for own use only. 

<• All the financing banks assessed the technical and economic viability of the project, credit 

worthiness of the borrowers and also the value of securities offered. Loans were 

sanctioned for the purchase of new combine harvesters only. Down payment was 

stipulated at 25 per cent of the project cost by the commercial banks and the same was 10 

per cent for PCARDBs. 

*> Financing banks obtained security in the form of equitable mortgage of land and 

hypothecation of machinery. An average interest rate of 14.25 per cent was charged by 

SBI, 15.75 per cent by UCO bank and 15.30 per cent by PCARDBs. 
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• ?^ STKf̂ R gjT ĝ̂ scr 3i:?^ f̂ f%^ ^ gR^ggj riFicT, srracff crrncT M cfm, f ^ f ^ ^ i^ofr^ 

gsr qcfT cmHT t . 

>WlM ^ >Win4a:l ^ ai1>HdH 22 U ĵg ^ t . 
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• Repayment period fixed varied between 5 to 7 years. An average of 5.5 months' grace 

period was given by commercial banks whereas no grace period was allowed by 

PCARDBs. 

• Average cost of investment was Rs. 13.95 lakh for track version and Rs. 7.62 lakh for 

wheel version of the machine. This was converted to reference year prices which worked 

out to Rs. 14 lakh and Rs. 8.14 lakh for track and wheel versions respectively. 

• Average annual utilisation both on own farm and custom hiring was for 945 hours for 

track version and the same was 1123 hours for wheel version of the machine. 

• Average O&M cost was Rs. 6.70 lakh for track version and Rs. 5.61 lakh for tractor 

mounted wheel version. 

• Average annual income from custom service was Rs. 9.9 lakh for the sample owners of 

track version and the same was Rs. 9.72 lakh for wheel version. 

• Average net incremental income fi-om own farm operations worked out to Rs. 1648 per 

acre for the sample owners of self propelled track version and Rs. 1629 per acre for those 

owning tractor mounted wheel version. 

• Average FRR was worked out at 25.84 per cent for track version and 63.07 per cent for 

wheel version. 

• Net replacement of labour is worked out at 27810 and 33150 mandays of labour for track 

and wheel versions respectively. 

• Recovery was 100 per cent for 2 accounts of PCARDB, Salem and it was the lowest at 

19.82 per cent for SBI, Tiruvallur. 40 per cent of the total sample were found to be regular 

in repaying the loan amount, whereas 60 per cent had defaulted either partly or fully. Due 

to drought and increase in the number of machines in the area, there has been less scope 

for custom hiring. 

• Debt service liability for a repayment period of 5 years constituted 73.60 per cent of the 

incremental income in the case of track version Combine Harvester and the same was 

34.30 per cent for tractor mounted machine. Similarly, the repayment obligation for loans 

corresponding to 7 year repayment period was 62.43 per cent of the incremental income 

for track version and 28.27 per cent for tractor mounted machine. 

• The study recommends usage of combine harvesters for other crops like maize and soya, 

banks to ensure that after sales service is available in nearby areas, efforts to be 

undertaken for timely recovery of loans, financing banks to avoid over 
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Financingof the machine in the area and policy initiatives to maintain a socially desirable 

mix of human labour and mechanical power. Repayment period may be fixed at 5 years 

for tractor moimted wheel version by UCO bank. On the other hand, the repayment period 

may be enhanced to 7 years by the financing banks for the self propelled combine 

harvesters. 

viu 



^ prater # ' i iwi ioich^'^ ^ * i 4 'WIHCJI'W^^ITII^ . ^ t ^^^c r^U '^^^ tc f^ f ^T ' ^ lon? 

^*1dl araftr 7 g ^ era? wsr eraser f . 



Chapter 1 

Introduction 

Mechanisation of Agriculture consists in either assisting or replacing both the animal and 

human labour in farming by mechanical power wherever possible. Farm Mechanisation has 

resulted in increased agricultural production and reduction of costs. The prosperity and 

business of peasantry in the western countries have been largely due to the extensive use of 

farm machinery. There is now a common belief that progressive agriculture is impossible 

without mechanisation of agriculture. Even in India, farm mechanisation has created a 

positive impact on agricultural productivity in terms of improved cropping pattern and higher 

farm income across the different agro-climatic regions of the country. The guiding principle 

in mechanising Indian agriculture has been to maintain a socially desirable mix of human 

labour, draught power and mechanical power. This is to ensure elimination of the risk of 

labour displacement. 

1.2 Agricultural labour input is becoming increasingly costlier on one side and labour 

efficiency and duration of working hours are deplorably deteriorating. This results in poor 

crop management, increasing cost of cultivation and poor income to the farmers. In India, 

increasing migration of rural labour to urban centres in search of continuous and better 

remuneration have adversely affected the labour availability in rural areas, particularly for 

peak season agricultural operation. Hence, farm mechanisation is the need of the hour. The 

principal advantage of mechanised agriculture is that it reduces the demand for labour and 

allows operations to be carried out faster. 

1.3 The number of modem machines used in agriculture is a good index of the progress 

made during the Five Year Plans. Over the past four decades, region and crop specific farm 

equipments have been developed and commercialised to facilitate efficient use of agricultural 

inputs. More than 1 lakh tractors and power tillers are in use in India. The number of Power 

Threshers is around 5 lakh and the number of both diesel and electric pumps have crossed a 

million. There has been an increase in farm power availability from 0.25 kw/ha in 1950-51 to 



1.15 kw/ha in 1997. The share of animal power which was 97.4 per cent in 1951 has 

gradually come down to 22.7 per cent in 1997.' Still, mechanisation has progressed on a 

limited scale in India due to abundant supply of man and animal power, sub- division of 

holdings, poverty, etc. 

1.4 Farm Mechanisation aiming at popularisation and promotion of improved agricultural 

implements has been one of the important programmes of Government of Tamil Nadu. The 

Government programme has resulted in increased adoption of agricultural implements. The 

estimated population of tractors, power tillers and other power- operated farm machinery in 

the State in the year 1998 are given in Table 1.1. 

Table 1.1 

Number of Farm Machinery in Tamil Nadu -1998 

Sl.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12 
13 
14 
15 

Description of Equipment 
Agricultural Tractors 
Agricultural Power Tillers 
Mould Board Plough 
Disc Harrows 
Seed- cum- Fertilizer Drill 
Planter 
Leveller 
Potato Digger 
Trailer 
Sprayers and Dusters 
Combine Harvesters 
a. Tractor operated 
b. Self propelled 
c. Multi crop 
Threshers 
Maize sheller 
Chaff cutter 
Sugarcane crusher 

Numbers 
88,712 
107,113 
19,379 
13,740 

809 
481 

16,722 
7,281 
27,458 
33,830 

1,913 
3,322 
4,285 
4,443 
470 

64,357 
4,869 

Source: Department of Agricultural Engineering, Chennai 

1.5 Apart from the above mentioned power- operated farm implements, there is a wide 

range of other farm implements being operated by using animal power and manpower. These 

are mainly used in small farm holdings in the State. 

1. The Hindu, Survey of Indian Agriculture, 1999. 
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1.6 Paddy is traditionally cultivated in the State using conventional labour- intensive 

techniques. With the migration of rural labour to other areas of employment, there has been a 

shortage of manpower for agricultural operations during peak seasons causing increase in 

labour wages. Moreover, the productivity diminishes due to inadequate use of inputs, 

untimely sowing and harvest, etc. It is estimated that 10 to 20 per cent of the production is 

wasted during harvesting operations. Improved machines like Combine Harvester can reduce 

the harvest loss by improving the timeliness of operations. Normally, two or three crops of 

paddy is possible in a year. Moreover, harvesting season in the State is also varying among 

districts from region to region making the same available round the year. 

1.7 Combine Harvester is a device which can reduce the crop loss and can tackle the peak 

time labour shortage. It combines the activities of harvesting, threshing, winnowing and 

collection of grains. Combine harvesters are becoming popular among fanners as the time 

required for harvesting, threshing and winnowing operations is very much reduced. It cuts 

the standing crop in the field, feeds the cut crop to the threshing unit, threshes the crop and 

cleans the grain, freeing it from the straw. The field capacity of Combines is 0.7 acre/hr. to 1 

acre/hr. depending upon the moisture content of the soil during harvesting. 

1.8 NABARD has been providing refinance assistance to banks for financing purchase of 

tractors, power tillers, threshers, sprayers and other fann machinery under its FM programme 

keeping in view the importance of mechanisation in increasing agricultural production. The 

eligible activity under FM programme are financing purchase of tractors, power tillers, power 

threshers, power sprayers and combine harvesters, as also renovation/repairs/replacement of 

spare parts implements operated using animal power and manpower. 

1.9 NABARD started refinancing Combine Harvesters since 2000-01. The refinance 

disbursements in the State which was Rs.332.7 lakh for 74 units during 2000-01 has come 

down to Rs.5.4 lakh for a single unit during 2002-03. Cooperatives have not claimed any 

refinance during 2002-03. The total refinance disbursement during the three year period has 

been to the extent of Rs.456.49 lakh. Since a considerable amount has been disbursed for 

Combine Harvesters and 3 years have elapsed after NABARD started refinancing, it was 

found appropriate to know the impact of investment; hence the study. 



Chapter 2 

Objectives and Methodology 

The present study was conducted with a view to evaluate the investment of Combine 

Harvesters refinanced by NABARD. The specific objectives were: 

• To examine the procedure followed by financing banks while financing Combine 

Harvesters; 

• To assess the actual cost of investment and to assess the adequacy of loan provided by the 

banks, or otherwise; 

• To estimate the recurring costs and benefits of investment and also assess the financial 

viability of the investment; 

• To analyse the utilisation level of Combine Harvester both on own farni and custom 

hiring operations and also to study the benefits realised by farming community on 

account of hiring Combine Harvesters; 

• To assess the impact of Combine Harvester on cropping pattern; 

• To estimate the effect on employment generation or labour displacement due to the 

utihzation of Combine Harvesters; 

• To study the repayment performance of the borrowers of Combine Harvesters and 

ascertain the reasons for default, if any; 

• To identify the problems faced by the sample borrowers and suggest solutions thereof 

Selection of District 

2.2 Details of district-wise refinance disbursement for Combine Harvesters in the State is 

furnished in Table 2.1. 



Table 2.1 

District-wise Refinance Disbursement for Combine Harvesters in Tamil Nadu 

(Rs. lakh) 

Districts 
Cuddalore 
Dindigul 
Kancheepuram 
Perambalur 
Salem 
Tiruvallur 
Tirunelveli 
Tiruvannamalai 
Vellore 
Villupuram 
Tiruchirapalli 
Madurai 
Total 

2000-01 
58.05 
13.67 
12.90 
28.77 
47.39 
60.57 
45.47 
20.52 
9.00 

36.44 
-
-

332.78 

2001-02 
11.94 

-

87.78 
-
-

-
-

-

-

14.38 
4.50 

-

118.60 

2002-03 
-

-
-

-
-

-
-

-

-
-
-

5.40 
5.40 

Sourcê  Data Bank, NABARD, Tamil Nadu Regional Office. 

2.3 It may be seen that maximum refinance disbursement was availed by Kancheepuram 

district followed by Cuddalore and Tiruvallur. Sample for the study was drawn in such a way 

that units financed both by Cooperatives and Commercial Banks could be covered. Keeping 

this in view, Salem and Tiruvallur districts were selected for the study. 

Selection of Banks 

2.4 TNSCARDB and Commercial Banks are the major financing agencies for Combine 

Harvesters in the State. Agencywise disbursement of refinance for Combine Harvesters in 

Tamil Nadu is given in Table 2.2. 

Table 2.2 

Agency-wise Refinance Disbursement under Combine Harvesters 

(Rs. lakh) 

Agency 
TNSCARDB 
TNSCB 
Commercial Banks 
Total 

2000-01 
213.56 

-

119.22 
332.78 

2001-02 
20.60 
5.73 

91.98 
118.31 

2002-03 
-
-

5.40 
5.40 

Source: Data Bank, NABARD, Tamil Nadu Regional Office 
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2.5 It may be observed firom Table 2.2 that TNSCARDB has availed maximum refinance 

during the period 2000-01 to 2002-03 followed by Commercial Banks. For the purpose of 

study, units financed by both the banks were covered. Two branches each of Commercial 

Banks and PCARDBs were selected for the detailed study. In Tiruvallur, the units financed 

by Commercial Banks (UCO Bank and SBI) were selected; whereas, units financed by 

PCARDBs, Salem and Attur were selected for the study in Salem district. 

Sample Design 

2.6 A total sample of 5 owners each firom the two districts were selected for the study. 

Two types of Combine Harvesters: Tractor mounted wheel version and Self propelled track 

version were selected to compare the technical as well as financial parameters separately. A 

separate sample of 10 farmers each in the two selected districts who were hiring Combine 

Harvesters were also selected to know the actual benefits reaUzed on account of hiring 

Combine Harvesters. It was observed that farmers owning even small plots of land in the 

study area were using CH for harvesting of paddy. Hence, the net incremental income was 

assessed by comparing before and after situation. Discussions were also made with 6 

labourers each in the study area to know the level of displacement of labour in the area on 

account of the usage of Combine Harvesters. 

2.7 The total nimiber of units refinanced by NABARD to commercial banks was 7 (SBI-

4 and UCO Bank-3) in Tiruvallur and 11 imits were refinanced to PCARDBs in Salem 

district. Bank branch-wise units covered in the study are given in Table 2.3. 

Table 2.3 

Bank Branch- wise Distribution of Sample Units 

Banks 

SBI, ADB 
UCO, Velliyur 
PCARDB, Salem 
PCARDB, Attur 
Total 

Districts 

Tiruvallur 
Tiruvallur 

Salem 
Salem 

No. of Samp 
Track 

version 
2 
1 
-

1 
4 

Wheel 
version 

1 
1 
2 
2 
6 

e units 
Total 

3 
2 
2 
3 
10 



2.8 It may be observed from the table above that 5 units financed by Commercial Banks 

in Tiruvallur district and 5 units financed by PCARDBs, Salem and Attur were selected for 

the study. Units financed by both Commercial banks and PCARDBs were selected to know 

any divergence in loaning procedure and other financing aspects like rate of interest charged, 

moratorium period, etc. 

Data Collection 

2.9 Primary and secondary data were collected to know the impact of investment in 

Combine Harvesters in Tamil Nadu. Primary data were collected from the sample owners 

and hirers by using interview schedules. Data regarding cost of investment, annual operation 

and maintenance cost, income from custom hiring, etc. were collected from the sample 

owners. Secondary data were collected from the financing banks. Department of Agricultural 

Engineering and Department of Economics and Statistics, Government of Tamil Nadu. 

Analysis of Data 

2.10 Net income from the use of Combine Harvesters on own farm and custom hiring have 

been worked out. Employment generation on account of investment in Combine Harvesters 

as well as displacement of labour have also been calculated. Viability of investment has been 

worked out in terms of Financial Rate of Return by using discount cash flow method. 

Repayment performance of the borrowers has been analysed in terms of demand and 

collection of loan amoimt. 

Reference Year 

2.11 Reference year for the study was 2002-03. There has been continuous drought in the 

State and the reference year was also a drought year. Details have been indicated on page 44. 

All the operational and maintenance costs and benefits were collected for the year 2002-03. 

Actual cost of investment was collected at historical prices and converted to reference year 

price. 



Chapter 3 

Profile of Study Area 

The various physiographic and economic features of two selected districts viz. Tiruvallur and 

Salem are presented in this chapter. Data regarding cropping pattern, yield, land utilisation 

are for the year 2002-03. 

Location 

3.2 Tiruvallur district is located between 12° 10' and 13° 15' North latitude and 79° 15' and 

80° 20' longitude. It is surrounded by Bay of Bengal and Chennai in the East, Chittoor of 

Andhra Pradesh in the West,. Chittoor and Nellore in the North, and Vellore and 

Kancheepuram districts in the South. Salem district lies between 11° 14' and 12° 53' North 

latitude and 77° 44' and 78° 50' East longitudes. It is bounded by Dharmapuri district in the 

North, Villupuram district in the East, Namakkal in South and Erode district in the West. 

Demography 

3.3 As per 2001 census, the population of Tiruvallur and Salem districts are 22.39 lakh 

and 29.92 lakh respectively which constituted 3.6 and 4.8 percent respectively of the total 

State population. The density of population at 654 per sq. Km. was more in Tiruvallur than 

in Salem which is 573 per sq.km. 50.71 per cent of the total population are settled in rural 

areas in Tiruvallur whereas 53.65 percent of the total population in Salem district are rural. 

Climate and Rainfall 

3.4 The climate of Tiruvallur district is characterised as pleasant whereas Salem has a 

sub-tropical climate with moderate humidity and temperature. Details of annual rainfall 

during 2001-02 and 2002-03 are given in Table 3.1. 


