
INTRODUCTION

India is predominantly a rural country with more than

75 per cent of its population living in six lacs villages.

Agricultural is important economic activity in rural areas,

and agricultural production provides major source of

income. Surplus production of agriculture is supplied to

agro-based industries for manufacturing process. Agro-

based industries provide not only employment to rural

youths but also plays a dominant role in the

decentralization, diversification and sustainable

development of rural areas. Development of agro-based

industries is sporadic in terai region of Uttar Pradesh but,

some districts have diversified trend of development.

According to the Food and Agricultural Organisation

(FAO) Agro-based industries provide almost two thirds

of the employment in developing countries. In India, these

industries account for about 48% of total industrial

employment. These industries have also proved to be a
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powerful instrument for a balanced and decentralized

growth of economy leading to the creation of both

backward and forward linkages on large scale by

maximizing mutual complimentary roles of agriculture and

industries. They also help in checking the unplanned

migration of people from rural to urban areas by way of

generating employment opportunities in rural areas. Their

development thus assumes significances for reduction

of excessive pressure of population on agriculture and

improvement in the standard of living of rural labours.

Which in turn would pave the way for all round

development and prosperity of the economy.

The concept of Agro industries is confined not only

to those industries which are engaged in the processing

of agricultural produce as their basic raw materials either

for consumption (food crops, sugarcane, oil seeds, fruits

and vegetables etc.) or for the use of industry (Cotton,

Jute and other similar products) but also to those industries

which produce inputs for agriculture such as fertilizers,
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pesticides and agricultural implements.

Review of Literature:

For the present investigation, the literature from

different disciplines has been referred. Some of the

investigations made in India and abroad are mentioned

below.

Mutabazi et al. (2015) has studied Influence of

livelihood resources on adaptive strategies to enhance

climatic resilience of farm households in Morogoro,

Tanzania. Under this scenario, they attempt to identify a

set of resilience building adaptive strategies

(Intensification, diversification, alteration, migration etc.)

among the farmers in Morogoro, Tanzaniaand crafts a

composite index of these strategies using a PCA based

weighting scheme. Subsequently, the linkages of livelihood

resources (Natural, Human, Social and Financial capitals)

to the resilience building strategies are examined.

Hansen et al. (2007) has studied on Innovations in

Climate risk management (CRM) and discussed about

various innovations for managing climate risk in

agriculture such as how Effective rural climate

information services enable farmers to adopt technology,

intensify production and invest in more profitable livelihood

when conditions are favorable; and to protect families

and farms against long term consequences of adverse

extremes. Innovations in Index based insurance and credit

overcome some of the limitations of traditional insurance

and are being applied to pre- financing food crisis response

and to removing credit constrains to adopting improved

technology.

Islam et al. (2013) has assessed the vulnerability of

fishery-based livelihood to the impacts of climate

variability. They used a composite index approach to

calculate the livelihood vulnerability and qualitative

methods to understand how exposure, sensitivity and

adaptive capacity measured by sub-indices produce

vulnerability.

Shah et al. (2013) has developed and tests the

application of a Livelihood Vulnerability Index (LVI) for

agricultural and natural resource dependent communities

in developing countries. The index is applied in a

comparative study of two wetland communities in

Trinidad and Tobago. Researchers collected household

data for eight types of assets which were aggregate into

composite LVIs and differential vulnerabilities of the

communities being compared and provided a reliable

methodology that can be used to assess community

vulnerability and design management plans.

Parker et al. (2019) has developed a robust, rigorous

and replicable methodology that is flexible to data

limitations and spatially prioritizes the vulnerability of

agriculture and rural livelihoods to climate change. Using

a participatory approach, their research identified

exposure to natural hazards and the main indicators of

adaptive capacity, which were modelled and analyzed

using Geographical Information Systems. Finally, they

combined the components of vulnerability using equal

weighting to produce a crop specific vulnerability index

and a final accumulative score and mapped the hotspots

of climate change vulnerability.

Sajjad and Nasreen (2016) has attempted to examine

agricultural sustainability among farming communities in

Vaishali, India. They followed the Sustainable Livelihood

Security Index (SLSI) approach, which is characterized

by three interacting components indices (ecological security,

economic efficiency and social equity). The analysis

revealed that agricultural sustainability among the farmers

decreased as the size of land holdings decreased.

Regression analysis showed that economic efficiency and

social equity influenced the agricultural sustainability.

Li and Zander (2019) has studied livelihood resilience

building at farm level through the interaction between

farm adaptation and disturbances induced by China’s

Grain for Green project (GGP). Cluster analysis was

conducted to investigate the complexity and diversity of

farm adaption; the crafting of composite index was

designed to value resilience through disturbances,

sensitivity and adaptability; regression analyses linked the

resilience indexes and farm adaptation with access to

resources.

Paul et al. (2020) provided an indicator-based

approach helped in developing a composite measure,

called Sustainable Livelihood Index (SLI) which gives a

fair idea about the extent of livelihood sustainability of

the shift cultivators households in the study area. The

study was carried out with randomly drawn 621 shifting

cultivator households from the ‘seven sisters’ states of

NE India. The study brings into light an immense

vulnerable picture of shifting cultivation-based livelihood

in the region.

Study Area :

The Terai is a low land region in northern India and

southern Nepal that lies south of the outer foothills of the

Himalayas, the Shivalik Hills, and north of the Indo-
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Gangetic Plain. The Terai region in Uttar Pradesh spreads

from Saharanpur to Deoria covering 21 districts of the

state. It is situated between 28°45’-26°15’N and 079°51’-

084°24’E as a 30-50 km wide and ca. 1,670 km long

strip with the elevation ranging between 100- 300m. The

study area comes under the monsoon type of climate

which witness three different seasons: winters

(November-February), summers (April-June) and rains

(July- September) with one month spring (March) and

autumn (October). The mean minimum temperature

varies from 4-5°C in December - January and maximum

40-45°C in May- June. The average annual rainfall varies

from 1085-1228 mm.

Objective :

– To construct composite Agro-based livelihood

Index in Terai region of Uttar Pradesh.

– To analyze and assess the agricultural

diversification district wise in this region.

METHODOLOGY

Agro-based livelihood in Terai Region of Uttar

Pradesh will be measured by collecting the data of

different variables and indicators. There are 5 capitals

have been selected to assess agro-based livelihood in

Terai Region of Uttar Pradesh (Uttar Pradesh District

Economic and Social, 2019).

Five Pentagons are:

(a) Physical Capital

(b) Financial Capital

(c) Natural Capital

(d) Human Capital

(e) Social Capital

The present work has been done on HDI method.

Whereas, the HDI is a composite statistic (Composite

Index). The formula defining the HDI is promulgated by

the United Nations Development Programme (UNDP).

‘x’ into a unit free index between 0 and 1 (which

allows different indices to be added together).

Following formula is used:

–
b -x 

a -x 
HDI   =

Where ‘x’ is actual value of factor

(a) is minimum value

(b) is maximum value

–
n 

 x
Index Composite

Σ

Σ
=    

Σx= Total of indicators

Σn= Total no. of indicators

Standard score range has been calculated andFig. 1 : Location map of study area

Table 1 :  Selection of Parameters 

Variables Indicators Unit of 

Measurement 

Functional 

Relationship 

Data Source Justification 

No. of livestock Per thousand 

population 

Positive UPDES More no of livestock shows more 

diversified agro- based livelihood whereas 

less no. of livestock shows less diversified 

livelihood 

Physical 

Capital 

No. of cold storage Per thousand sq. 

of area 

Positive UPDES More no of cold storage shows better 

storage facility for perishable vegetables 

that can help the farmers to produce more 

vegetables and diversify their income 

             Table 1 contd… 
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Table 1 contd… 

Worker in household 

industries 

Percentage Positive UPDES More no of workers engaged in household 

industries will produce more income in 

agricultural sector and also produce more job 

opportunities 

Length of surface  road Per thousand 

sq. km. of area 

Positive UPDES Transportation facilities will help in fast and 

cheap transportation of agricultural farm 

produce 

 

Electrified village Percentage Positive UPDES More no. of electrified inhabited villages will 

help to provide better irrigation facility, 

storage facility and will give more push to 

agricultural facility 

Credit-deposit ratio Percentage Positive UPDES Less than 1 loan- deposit ratio will show the 

better and balanced growth of livelihood 

activities and more than 1 credit-deposit ratio 

will show worst condition of livelihood and 

more no. of bad loans 

Schedule commercial     

bank 

Per lakh of  

population 

Positive UPDES More no. of scheduled commercial bank will 

show the diversified and more industrialized 

growth of study area. 

Gross value of 

agricultural produce (HA) 

In rupee at 

current price 

Positive UPDES Gross value of agricultural produce at current 

price will show the growth of agricultural 

sector. 

Gross value of 

agricultural produce (rural 

person) 

In rupee at 

current price 

Positive UPDES Gross value of agricultural sector per rural 

person at current price will show the growth 

of agricultural sector in rural areas. 

Financia

l Capital 

Number of commercial 

bank branch 

Per thousand 

of population 

Positive UPDES No. of commercial bank branch will show the 

pace of economic growth in that study area 

Plant protection unit Per lakh of  

population 

Positive UPDES Plant protection unit will help to ensure the 

availability of safe and quality manure for 

sustaining crop production. 

Forest area Percentage Positive UPDES Forest area percentage in study area will show 

the lumbering and other allied activities to 

diversify the income 

Cropping intensity Percentage Positive UPDES Cropping intensity will show the more no. of 

crops in the study area in order diversify the 

income. 

Irrigation intensity Percentage Positive UPDES More irrigation facility and irrigated area will 

help to produce more crops. 

Natural 

Capital 

Commercial crops Percentage Positive UPDES More no. of commercial crops will help the 

farmers to cope up with seasonal losses and 

sustaining the agricultural activities 

Agricultural workers Percentage Positive UPDES No. of agricultural workers to total workers 

will show the extent of agricultural activities 

in the study area 

Number of hospitals, 

public health centers and 

community health centers 

Per lakh of 

population 

Positive UPDES No. of hospitals will show the extent of health 

facility in order to ensure the workers’ health 

and wellbeing 

Human 

Capital 

Student – teacher ratio Ratio Positive UPDES This ratio will show the educational facility 

in the study area to ensure the future 

development and orientation of agricultural 

sector. 

Agricultural cooperative 

society 

Total number Positive Agricultural 

census of 

India 

Agricultural cooperative society will directly 

help to  provide amenities for agriculture. 

Social 

Capital 

Agricultural credit society Total number Positive Agricultural 

census of 

India 

No of agricultural credit society will ensure the 

sustainable and continuous growth of 

agricultural sector by providing cheap loans. 
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categorization of districts has been done as high, medium

and low.

Tables and charts have been made to show and

analyze the variation in the result.

RESULTS AND DISCUSSION

On the basis of analysis of five capitals we have

arrived at the final normalized data as well as capital

wise analysis of agro-based sustainable livelihood of Terai

Region of Uttar Pradesh.

Based on Physical Capital we found that Bareilly

and Kushinagar districts has obtained high level of agro-

based livelihood because of more no. of livestock, cold

storages, more no. of household industries, more length

of surface road and percentage of rural inhabitat

electrified villages. Whereas, Shrawasti, Basti, Bijnor

district have shown the poor level of infrastructural

development for diversified agro-based livelihood. The

reason for this wealth of physical capital is because these

districts are well linked due to the length of paved road,

which is significantly greater than in other districts in the

Terai area, and power is accessible for agricultural labour,

making it more productive and cost-efficient. More cold

storages will give more area for horticulture, enhancing

and diversifying farmers’ revenue to a larger extent (Table

2 and Fig. 1).

Based on Financial Capital we found that Bahraich,

Gonda, Siddharthnagar districts has obtained a high level

of diversified Agro-based livelihood because of balanced

Credit-Deposit ratio, more numbers of Scheduled

Commercial banks for lending, increasing gross values

of agricultural produce per rural person (Rs.) at current

price. Whereas Bareilly, Kheri, Moradabad and Pilibhit

districts are showing a poor profile of above- mentioned

indicators. Financial capital is the fuel for the economic

engine; without it, no economic activity can take place.

The districts of Bahraich, Gonda, and Siddhartha Nagar

have an appropriate economic profile for agricultural

diversification. Their credit deposit ratio demonstrates

that farmers’ earnings are sufficient to allow them to

repay their loans on schedule. Because there are more

commercial banks, the lending procedure is less

complicated. The gross value of agricultural output is

likewise quite high, which promotes more investment

(Table 3 and Fig. 2).

Table 2 : Physical capital 

C.I. Value Category Districts 

>0.56 High Bareilly, Kushinagar and 
Maharajganj 

0.38-0.58 Moderate Bahraich, Balrampur, Deoria, 

Gonda, Gorakhpur, Lakhimpur 

Kheri, Moradabad, Pilibhit, Rampur, 

Saharanpur, Sant Kabir nagar and  

Siddhartha nagar 

<0.38 Low Shrawasti, Basti and Bijnore 

 

 

Fig. 1 : Physical capital

Table 3 : Financial Capital 

C.I. Value Category Districts 

>0.59 High Bahraich, Gonda and Siddhartha 
nagar 

0.37-0.59 Moderate Balrampur, Deoria, Gorakhpur, 

Rampur, Saharanpur, Sant Kabir 

nagar, Bijnore, Gorakhpur, Kushi 

Nagar,Shrawasti and  Maharajganj 

<0.37 Low Barilly, Kheri, Moradabad and 

Pilibhit 

 

 

Fig. 2 : Financial capital

Based on Natural Capital we found that Balrampur,

Lakhimpur Kheri, Kushinagar and Sant Kabir Nagar

districts has obtained a high level of diversified Agro-

based livelihood because of more no. of Plant Protection

Unit, Percentage of Forest area, more area under

commercial crop and get cultivated in organic manure,
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Cropping Intensity and irrigation intensity. Whereas,

Moradabad and Rampur districts are showing poor level

of diversified Agro-based livelihood because of lack of

above-mentioned indicators. Natural capitals make

agricultural production more sustainable and cost-

effective by utilising natural irrigation sources. It will be

achievable due to the use of organic manure on various

crops. Balrampur, Kheri, and Siddhartha Nagar in the

study area are demonstrating a high use of natural capital

and making it more efficient (Table 4 and Fig. 3).

Based on Social Capital we found that Gorakhpur,

Kushinagar and Kheri districts are showing high level of

diversified agro-based livelihood because of a greater

number of Agricultural co-operative societies and

Agricultural Credit societies per lakh of population.

Whereas, Saharanpur, Shrawasti and Siddharthnagar

districts’ performance are poor in terms of diversified

agro- based livelihood based on above mentioned

indicators. Agricultural products production cannot be

increased without social collaboration. Agricultural

cooperatives and agricultural credit organisations give

financial support and assistance to small and marginalised

farmers, allowing them to continue farming and increase

their revenue (Table 6 and Fig. 5).

Table 4 : Natural Capital 

C.I. Value Category Districts 

>0.61 High Balrampur,Lakhimpur Kheri, Kushi 
nagar and Sant Kabir nagar 

0.47-0.61 Moderate Deoria, Gorakhpur, Saharanpur, 

Bijnore, Gorakhpur, Kushi  Nagar, 

Shrawasti, Maharajganj, Bahraich, 

Bareilly, Basti, Gonda,Pilibhit and 
Siddhartha Nagar 

<0.47 Low Moradabad and Rampur 

 

 

Fig. 3 : Natural capital

Based on Human Capital we found that only

Balrampur district is showing high no. of people engaged

in activities which are generating diversified Agro-based

livelihood and more no. of hospitals per lakh of population

and a decent teacher- student ratio. Whereas,

Moradabad, Rampur and Saharanpur districts are

showing poor level of diversified Agro-based livelihood

based on above mentioned indicators. In eastern Uttar

Pradesh, labour is the most important element for

agricultural activities. Districts in the Terai area are with

little farm mechanisation. Human capital should be more

healthy, skilled, and educated in order to be more

productive. Balrampur district in the eastern terai area

has highly effective human capital (Table 5 and Fig. 4).

Table 5 : Human Capital 

C.I. Value Category Districts 

>0.78 High Balrampur 

0.37-0.78 Moderate Deoria, Gorakhpur, Bijnore, Kushi 

Nagar,Shrawasti, Maharajganj, 

Bahraich, Bareilly, Basti, Gonda, 

Pilibhit, Siddhartha nagar, Lakhimpur 

kheri and Sant Kabir nagar 

<0.37 Low Rampur, Saharanpur and Moradabad 

 

Table 6 : Social Capital 

C.I. Value Category Districts 

>0.71 High Kushi Nagar, Lakhimpur Kheri, 

Gorakhpur 

0.17-0.71 Moderate Deoria, Bijnore, Maharajganj, 

Bahraich, Bareilly,  Basti, Gonda, 

Pilibhit, Sant Kabir nagar, 

Moradabad, Rampur 

<0.17 Low Siddhartha Nagar, Saharanpur, 

Balrampur and Shrawasti 

 

� 

� 

� 

� 
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� 

� 

� 

� 

� 

Fig. 4 : Human capital

Based on Composite Agro-based livelihood Index,

Deoria, Kushinagar, Maharajganj districts are showing
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high level of diversified Agro-based livelihood. Whereas,

Moradabad, Rampur and Sharanpur are showing poor

level of diversified Agro-based livelihood overall. The

findings indicate how the composite agro-based livelihood

index varies by district. This outcome is not the result of

a single parameter. As a result, it presents a multifaceted

glimpse of the diverse agro-based livelihood in Uttar

Pradesh’s terai area (Table 7 and Fig. 6).

 

Fig. 5 : Social capital

Table 7 : Composite Agro-Based Livelihood Index 

C.I. Value Category Districts 

>0.57 High Maharajganj, Kushi Nagar, Deoria 
and Gorakhpur 

O.42-0.57 Moderate Deoria, Bijnore, Bahraich, Bareilly, 

Basti, Gonda, Pilibhit, Sant Kabir 

Nagar, Siddhartha Nagar, Balrampur 

and Shrawasti 

<0.42 Low Saharanpur, Moradabad and Rampur 

 

 
Fig. 6 : Composite Agro-Based Livehood Index

Conclusion:

Diversification of Agro-based livelihood in Terai

region of Uttar Pradesh is seen as those districts which

are highly diversified in terms of Agro-based livelihood

are more dependent upon agriculture and related activities.

Moreover, diversified Agro- based livelihood can give a

boost to the Indian economy as we have a greater number

of populations engaged in agricultural and allied activities.

Low diversified districts can give more emphasis upon

agriculture-based industrialization in order to sustain and

improve the income. However, Governments have been

adopting several schemes and programmes and provided

the special package for the development of this region,

but it is not sufficient, because of the problems of

economic development are complex and multidimensional

(World Bank, 2000). Therefore, a strong will of

government, awareness of local people and development

of infrastructure will surely make a suitable environment

for the development of Terai Region of Uttar Pradesh.
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