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Abstract
In Pakistan, farmers are facing climatic and non-climatic challenges in retaining their output and profit. Their dependence 
on credit is increasing with passage of time. Previously, the factors behind availing credit policy are discussed in different 
studies, but there is no study found that empirically compares vulnerability of formal and informal farmers on the basis of 
credit facility in flood prone zone. For estimation and analysis, quantitative and qualitative measures are used. The quantitative 
measures are based on estimating vulnerability indices. The data were collected through survey of 146 households through 
multistage-stratified random sampling technique. The qualitative data focus group discussion which helps in sampling and 
investigate factors behind vulnerability of farmers. Results suggest that formal credit borrowers are more vulnerable than 
informal credit borrowers in terms of higher exposure and sensitivity and lower adaptive capacity. Formal credit borrow-
ing farmers are affected by inefficiencies namely, late declaration of calamity, defective loss assessment, slow procedure of 
claim disbursement, meager amount of claims, political influence in listing of disaster affected village, and delayed credit 
payment operations. The higher vulnerability of formal credit borrowers raises need for overall improvement of credit policy 
of Crop Loan Insurance Scheme.

Keywords  Vulnerability · Floods · Formal and informal credit policy

1  Introduction

The agriculture sector of almost all developing countries 
has remained significantly affected by increasing uncertainty 
of crop from sowing to harvest. The major causes of this 
uncertainty are natural extreme events, epidemics, shortage 
of irrigated water, unavailability of pesticides, lack of access 
to credit, lack of information about farming practices due to 
the absence of research institutes in their communities and 
lack of access to basic facilities like health, and educational 
facilities (Rahman et al. 2012; Raju and Chand 2008; Ali 

2013; Chen 2011). Because a large segment of population in 
developing countries is dependent upon income generated by 
agriculture farming (Choudhury et al. 2015), poverty rates 
are triggering by these uncertainties.

The agriculture sector is the backbone of Pakistan’s econ-
omy; it remained the major source of income for 80% of 
small landholders (Ali 2013). Contribution of agriculture 
comes from crops (31% major and 11% from minor crops) 
and livestock (Syed Ali Raza et al. 2012).

In case of Pakistan, climate change has become a threat, 
especially for agriculture sector (Abid et al. 2015), because 
performance of this sector is dependent on suitable weather 
conditions. These climate conditions are responsible for 
affecting production and prices of agriculture which influ-
ences economic growth (GoP 2017). The farming commu-
nity faces climate-related risks, namely, extreme minimum 
and maximum temperature, diseases in animal diseases, pest 
attack, and changing crop time periods, and water shortages. 
These outcomes of climate change have resulted to lower 
crop and livestock output (Abid et al. 2015).

Since the 1950s, Pakistan has faced 24 flood disasters 
resulting in severe losses of US $ 18 billion (GoP-INDC 
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2016). The trends of climate change and increased fre-
quency of climate-induced extremes events (like, floods and 
droughts) have increased agriculture losses, i.e., 10.63 mil-
lion acres of crops destroyed including 38.12 million people 
affected, 3.45 million houses damaged, food security, rising 
sea level, and erosion of coastal zones (GoP 2016). These 
disasters were treated by allocating 5.8 and 7.6% of total 
expenditure in the federal budget in 2015 (GoP-INDC 2016). 
The Government of Pakistan (GoP) has actively involved 
institutional reforms by launching Federal Flood Commis-
sion (FFC) in January 1977 (GoP 2018) and National Disas-
ter Management Authority (NDMA), and National Disaster 
Management Commission (NDMC) in 2010 (Zeeshan and 
Khan 2015) (Table 1).

Along with institutional reforms, Mandatory Crop Loan 
Insurance Scheme (CLIS) was launched in 2008 by Ministry 
of Finance, GoP. The main objective of this policy was to 
smooth out the income of farmer by provision of financial 
support against natural disasters (SBP 2014a, b). Govern-
ment of Pakistan is working on the formulation of National 
Agriculture Insurance Scheme (NAIS) to support farming 
community to increase their resilience against extreme 
events (like floods) through climate change adaptation strat-
egies mainly crop insurance without loan criterion (Gop 
2017). Because, climate change shock affects ecological 
conditions in rural areas, especially agriculture productiv-
ity shifts. It leads to harming income of poor and marginal 
farmers (Saeed et al. 2015).

The major adaptations performed by farming commu-
nity are altering crop types, varieties, and planting dates. 
However, these adaptations are facing constraints like lack 
of financial resources, constrained access to provision of 
institutional services like, credits, farm inputs, machinery, 
marketing services, weather forecasting, and information 
(Abid et al. 2015). Particularly, the subsistence and small 
farmers’ are facing severe limitations to afford basic inputs 
of cropping, namely, high quality seeds, sufficient fertilizer, 
and farm implements. These farmers have lower income, 
lower savings, and lower capital formations (Saboor et al. 
2009). The farmers need financial support for dealing with 
their social needs, purchasing farm inputs, and enhancing 
crop productivity. Credit plays a pivotal role in agriculture, 
as it not only supports small farmers but also medium and 
large farmers for improving farm output. The access to credit 
is becoming challenging for farmers because of its limited 
availability of formal credit to farmers (Saqib et al. 2018).

In fact, these farmers need credit for two reasons: produc-
tion and development. The credit for production purpose is 
used for purchasing inputs namely, seeds, fertilizers, pesti-
cides, water (‘Abiyano’), and fuel charges. The microfinance 
programs increase welfare of participating households, espe-
cially credit policies are generally designed and supported by 

governments to help out farmers. However, issues of limited 
access to credit and program design, sometimes, do not lead 
to positive impacts. The major reasons for limited access to 
credit are collateral issues, and high markups which become 
barrier for availing formal credit in Pakistan (Akram et al. 
2008). It is one of the barriers for having formal lending.

In the light of above literature review, significance of 
credit policy cannot be denied. It has already been estab-
lished that formal credit policy is more restrained by institu-
tional standard of procedures (sops) as compared to informal 
credit sources. However, this study fills gap left out by the 
previous studies. This study not only compares vulnerability 
assessment of formal and informal borrower in context of 
flood prone zone but also investigates factors behind inef-
fectiveness of national credit policy, i.e., Crop Loan Insur-
ance Scheme (CLIS). These factors help to finalize aims of 
this study,

The aim of study is to assess the vulnerability of formal 
and informal borrowers in flood prone zones of Pakistan. A 
comparison is made between farmers who availed Crop Loan 
Insurance Scheme (CLIS)—both from formal and informal 
sectors. This comparison helps us to estimate vulnerability 
of farmers living in the same hotspot area.

1.1 � Objectives

1.	 To conduct vulnerability assessment of formal and infor-
mal farmers residing in flood prone zones of Punjab, 
Pakistan

2.	 To determine factors behind vulnerability of formal and 
informal farmers residing in flood prone zones of Pun-
jab, Pakistan

2 � Data and Methodology

2.1 � Vulnerability Index

The expected utility theory describes about theoretical 
framework of study. This theory was given by John Von 
Neumann and Oscar Morgenstern in year 1944 that discus 
about the development of expected utility model. This theory 
based on decision making to deal with risky situation, like, 
prizes and lotteries, etc. (Levin 2006). The farming com-
munity, like other individuals, makes decisions to minimize 
risk and deal with challenges related to production, market-
ing, etc. These decisions help to understand their inclination 
towards adaptation policies (Nantui et al. 2012, Barry 1984). 
The challenge of climate change influences farmers’ decision 
for adaptations. However, these adaptations are subject to 
socioeconomic factors, farm characteristics, and changes in 
climate factors (Deressa et al. 2008). To measure adaptive 
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capacities of communities facing climate risk, vulnerability 
assessment tool is considered to be an effective tool (Hahn 
et  al. 2009). This tool comprises of three components, 
namely, exposure, sensitivity, and adaptive capacity (Ibid).

The concept of vulnerability assessment is a new and 
assessment practice evolved to measure impact of climate 
change. It has been used for issues such as livelihoods, food 
security, natural hazards, global environment change, cli-
mate change, and others (Füssel and Klein 2006). The most 
widely quoted definition of vulnerability is given by IPCC 
assessment report, as, “it is an integrated measure of the 
expected magnitude of adverse effects to a system caused 
by a given level of certain external stressors” (McCarthy 
et al. 2001).

The alternate studies used different frameworks for esti-
mating Vulnerability Index of communities. The study of 
Antwi et al. (2015) estimates community vulnerability of 
four districts of Ghana. The Vulnerability Index was com-
prised of four subcomponents like engineering, socio-eco-
nomic, ecological, and political, and these subcomponents 
were further comprised of other indicators. Another study 
of Adeyemi (2014) also estimates vulnerability of farmers 
to flood disaster in Oyo State, Nigeria. The Vulnerability 
Index was based on MOVE framework which estimates the 
subcomponents of socio-economic characteristics, capaci-
ties, flood exposure, and susceptibility.

There is another type of framework developed for estimat-
ing impact of vulnerability on livelihoods of people or com-
munities. It is known as sustainable livelihood framework 
which comprises of assets of household, namely, natural, 
social, financial, physical, and human capital (Chambers and 
Conway 1992). The combination of exposure, sensitivity and 
adaptation strategies by household becomes an effective tool 
for measuring risk due to climate change (Hahn et al. 2009).

The study of Hinkel (2011) elaborates that vulnerability 
assessment has become common tool for academic research-
ers, policy makers, and organizations. The common pur-
poses of vulnerability assessment are six problems, namely, 
identification of mitigating targets, second, identification 
of vulnerable people, community, or regions, third, raising 
awareness, fourth, allocation of adaptation funds, fifth, mon-
itoring of adaptation policy, and sixth, conducting scientific 
research. Among all aforementioned problems, only identi-
fication of vulnerable people, communities, and regions is 
most considerable. Therefore, policy makers should rightly 
introduce variables in vulnerability assessment. However, 
as described in the study of Hahn et al. (2009), it has been 
used in the variety of circumstance, for example, analyzing 
the early warning system, mapping for targeting food aid, 
and other issues of poverty, health status, biodiversity, and 
globalization.

2.2 � Construction of Livelihood Vulnerability Index

The vulnerability indices were based on the review of 
numerous research studies and expert opinions during con-
structing it. Some of important studies used are namely, 
Hahn et al. (2009), Panthi et al. (2016) and Salik et al. 
(2015). The definition for vulnerability is based on IPCC’s 
definition which defines it as comprised of exposure, sensi-
tivity, and adaptive capacity.

These subcomponents of exposure, sensitivity and adap-
tive capacity are defined by variable that are supported from 
the literature review. The variable selection under these sub-
components with their literature support is given below in 
Table 2.

To formulate index, we need to convert variables from 
different scales to single scale. This process is known as 
normalization of variables for using in the index. The basic 
step for normalization is the min–max normalization tech-
nique (Poverty and Human Development Initiative 2011):

Each subcomponent of index is normalized through above 
formula given in Eq. (1). Here, Sdi is defined as the original 
value of a variable for each respondent, and Smin and Smax 
reflect the minimum and maximum values of overall vari-
able, respectively. Second step for the calculation of index 
is method of aggregation to find out the values of expo-
sure, sensitivity, and adaptive capacities using the following 
equation:

Each subcomponent of Vulnerability Index is aggregated 
through above formula given in Eq. (2). Where, CFd is the 
contributor factor like; exposure, sensitivity, and adaptive 
capacity. Where, wpi is the weightage of one of the major 
contributing factor and Pdi is the major component for dis-
trict d indexed by ‘i’ (Panthi et al. 2016). In the above for-
mula, ‘n’ reflects the number of major components in each 
of the contributing factors. Similar aggregation occurs for 
Livelihood Vulnerability Index which comprises of socio-
demographics, credit, climate variability, food, water, liveli-
hood strategies, health, social networking, and natural dis-
asters components. After obtaining the values of exposure, 
sensitivity, and adaptive capacities using the above equa-
tion, we applied the following IPCC formula to obtain the 
results of IPCC-Livelihood Vulnerability Index (IPCC-LVI). 
IPCC-LVI ranges from − 1 (least vulnerable) to 1 (most 
vulnerable):

(1)Indexsd =
SdiSmin

Smax − Smin

.

(2)CFd =

∑n

i=1
wpiPdi

∑n

i=1
wpi

.

IPCC-LVI = (Exposure-adaptive capacity) × Sensitivity.
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2.3 � Data Collection

2.3.1 � Survey Area

Over a past decade, district Sargodha has faced riverine 
flooding through Jhelum and Chenab Rivers; particularly for 
years 2010, 2011, and 2014 as per annual flood commission 
report (Siyal 2018). This study has considered most recent 
floods year of 2014 for Sargodha.

This study comprises of primary data analysis which is 
based on the field survey of flood affected villages of Sar-
godha district. The field survey was based on multistratified 
random sampling technique. In the first stage, ‘Sargodha’ 
district was selected based on availability of data. In the sec-
ond stage, out of seven tehsils (Behra, Bhalwal, KotMomin 
Sargodha, Shahpur, Silanwali, and Sahiwal), three (Behra, 
Sargodha, and Sahiwal) were randomly selected. Out of each 
three tehsils, one village was randomly selected, namely, 
Aqil Shah Village, and Lakhiwaal Village, and Sheikh-
purkona. In the third stage, listing of formal and informal 
farmers was done through focus group discussions. Out of 
listing, we randomly selected 146 farmers, in total. This 
survey took almost 3 months, from January to March 2017 
(Fig. 1).

2.3.2 � Cropping Profile in Sargodha District

The season of Rabi crop ranges from October to Decem-
ber months and harvested in months of March–April. The 
majority of farming community grows ‘Wheat’ as their 
major Rabi crop. Other common crops are oranges, veg-
etables, and fodder. The farmers have started a new trend 
of cropping of ‘Rose’ plants during Rabi season.

During floods, kharif crops faced severe damages dur-
ing their harvesting. The season of Kharif season starts 
from April–May and harvested in August–September. The 
majority of farming community cropped ‘sugarcane’ as 
their major crop in kharif season, and other crops sown 
are cotton, fodder, and rice. The watermelon is a new crop 
trend introduced recently which is sown by a few farmers.

The Kharif crops get severely damaged by floods when 
it is about to harvest. Sometimes, flooding along with 
monsoon rainfall, like flood of year 2010, affects Rabi 
crops also during their sowing season.

Out of total sample of 146 farmers, the category which 
availed Crop Loan Insurance Scheme (CLIS) is ‘80’ which 
is termed as ‘formal loanee‘. The loanee farmers borrowed 
loan against major crops (Wheat, Cotton, Sugarcane, and 
Rice). We considered loan borrowers who took loan with 
in past 5 years. The crop loan is taken for major crops 
(wheat, rice, sugarcane, and cotton) by farmers in district 
Sargodha. Similarly, the term ‘Informal loan borrowers’ 
are farmers who are not availing Crop Loan Insurance 

Scheme are 66 in number. The farmers of both categories 
have different land size. Both farming categories include 
rich and poor farmers. The rationale behind it was to gen-
eralize reasons behind vulnerability between formal and 
informal borrowers. The time period of survey is 1 month, 
i.e., during March 2017. During survey, farmers were busy 
in cultivating kharif crop.

A multistage stratified random sampling has been used 
to draw the sample size. Stratification is most suitable 
technique, especially when heterogeneity and sample 
biases prevail in the data. This is the best suited sam-
pling technique. Similarly, studies of Saqib et al. (2018) 
used multistage-stratified random sampling technique for 
increasing effectiveness of targeted population. At the first 
stage, the survey team selected flood affected three tehsils 
and villages of Sargodha district. In the next stage, formal 
borrowers and informal borrowers were selected through 
focus group discussion to identify targeted farming com-
munity. Then, those farmers were randomly selected to 
conduct survey.

Along with primary survey of farmers, three focus group 
discussions with farmers were conducted in aforementioned 
villages. These focus group discussion had more than eight 
farmers which were inquired about overall credit policy and 
vulnerabilities faced by floods.

3 � Results

The scale for Livelihood Vulnerability Index is comprised of 
0–1 values. Here, ‘0’ shows least vulnerability and ‘1’ shows 
highest vulnerability (Fig. 2).

The chart of VI tells us about Vulnerability of farmers 
who have taken loan “Loanee” and who have not taken loan 
from formal source, i.e., “Non-Loanee or Informal loan bor-
rower”. The Vulnerability Index is comprised of three com-
ponents, namely, exposure, sensitivity, and adaptive capac-
ity. The results show that exposure and sensitivity of loanee 
is higher than non-loanee, but adaptive capacities of loanee 
are lower than non-loanee (Table 3).

The empirical results of Vulnerability Index are based 
on the formula of (E + S (1 − A)) in which ‘E’ shows expo-
sure, ‘S’ shows sensitivity, and ‘A’ shows adaptive capacity. 
The overall result of Composite Vulnerability Index (CVI) 
shows that non-loanee farmers are less vulnerable than loa-
nee farmers.

On the basis of Comer et al. (2012) and Hammill et al. 
(2013), we can see that component of exposure of loanee 
and non-loanee farmers is low as its values laid between 
0.0 ≤ CVI ≥ 0.3. Similarly, component of sensitivity of 
loanee and non-loanee farmer is showing medium level of 
sensitivity. Finally, adaptive capacity component of loanee 
shows medium level of adaptive capacity but for non-loanee 
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Table 2   Construction of 
Livelihood Vulnerability Index 
Source: Authors’ calculation

Components Formal borrowers Informal borrowers

Socio-demographic profile 0.45225 0.4855
Livelihood Strategies 0.468 0.532
Social network 0.7208 0.2782
Health issues 0.36 0.3566
Food 0.539 0.461
Water 0.641 0.661
Natural disaster 0.296 0.251
Credit 0.462 0.537
Climate change 0.2978 0.2978
Sum 4.23685 3.5623
Livelihood Vulnerability Index (LVI) 0.47076 0.39581

has high adaptive capacity. The overall values of Composite 
Vulnerability Index (CVI) show the medium level of vulner-
ability for farming categories, loanee and non-loanee.

3.1 � Inter‑Governmental Panel on Climate Change 
(IPCC) Vulnerability Index

The IPCC Vulnerability Index is calculated through formula 
of (exposure-adaptive capacity) × sensitivity. The result of 
IPCC Vulnerability Index is given below (Table 3).

The scale for IPCC Vulnerability Index is given in the 
paper of Hahn et al. (2009). The scale ranges from − 1 (least 

vulnerable) to 1 (most vulnerable). The results in the above 
table show that loanee farmers are more vulnerable than 
non-loanee against floods even after availing CLIS. This 
result was supported by the previous Composite Vulner-
ability Index (CVI).

3.2 � Livelihood Vulnerability Index (LVI)

The Livelihood Vulnerability Index (LVI) is based on socio-
demographic profile, livelihood strategies, social network, 
health issues, food, water, natural disasters, and credit and 

Fig. 1   Data site map Source: Map constructed by authors
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climate change (Fig. 3). The values of each component are 
given in Table 4.

Formal borrowers are having higher livelihood vulner-
ability than informal borrowers. The index of Composite 
Vulnerability Index (CVI) shows that informal loan bor-
rowing farmers are less vulnerable on basis of Livelihood 
Vulnerability Index. On the basis of assets categories, formal 
loan borrowing farmers are weaker on the basis of Socio-
demographic profile, livelihood strategies, water resources, 
and credit facilities. Particularly, adaptive capacity of com-
ponent of Composite Vulnerability Index (CVI) highlights 
reasons of lower adaptive capacities of formal borrowers. 
The subcomponents are namely, years of experience in agri-
culture, access to phone/TV/Internet, crop and livestock 
diversity, social activeness, willingness for crop insurance, 
and government support.

The reasons for higher vulnerability of loanee farmers 
can be understood from focus group discussions (FGDs), as 
given in the following table.

Claim receiving duration: formal credit borrowers (farm-
ers) described delayed payment of insurance claims; almost 
6 months to 1 year. Due to delayed payments, farmers faced 
issues in financing of next crop. Farmers used personal sav-
ings, took another loan, or sold household assets which exac-
erbate financial stress on them.

Ineffective loss assessment: formal credit borrowers 
(farmers) described that amount of claims was not sufficient 
as compared to losses which they faced. Mostly, insurance 
companies do not conduct individual loss assessment of 
farm. Farmers suggested that government should ask insur-
ance companies to provide us either 50% of loss recovery or 
50% of input cost recovery through reimbursement.

Crop loss: formal credit borrowers (farmers) described 
that crop loss was higher than claim amount. Formal credit 
borrowers (farmers) described that chances of loss for wheat, 
cotton, and vegetable crop were 100%. However, for rice, 
it was 70% chances of loss, and for sugarcane, it was 50%. 
Apart from major crops, neither vegetables nor oranges were 
insured against disasters under CLIS.

Political influence: farmers from both categories; formal 
and informal loanee considered political influence was also 
a major factor in declaration of disaster affected villages. 
Source: focus group discussions (FGDs) and key informant 
interviews.

4 � Conclusion and Policy Recommendations

The significance of credit cannot be denied under rising 
challenges to farming community in Pakistan (Abid et al. 
2015, Saboor et al. 2009; Saqib et al. 2018). This study 
conducted the vulnerability assessment of formal and infor-
mal credit borrowing farmers in the flood prone zones of 

Pakistan. The data site of this study is three flood prone 
tehsils of Sargodha district, namely, Behra, Sahiwal, and 
Shahpur. This study conducted followed multistratified sam-
pling technique focus group discussion in aforementioned 
study area to identify targeted farming community. After 
that, this paper, the results of vulnerability indices show 
that Formal Credit borrowers (farmers) are more vulner-
able as compared to informal credit borrowing farmers. 
The reasons for their higher vulnerability are delayed credit 
approval duration, late declaration of calamity, ineffective 
loss assessment, slow procedure of claim disbursement, 
meager amount of claims, and political influence in listing 
of disaster affected village. The study shows that the farm-
ing community is, in general, well informed of the relevant 
climatic changes that affect their business prospects. They 
confirmed that they had observed climatic changes and dis-
asters in last 10 years. These climatic changes include irreg-
ular rainfall, decrease in rainfall, increase in temperature, 
changes in number of hot and cold days, frequent climate 
extremes, and more humidity. The farming community also 
noted increase in climate-induced disasters namely, floods, 
hailstorms, and pest attack. The major outcomes of climatic 
changes are decrease in crop productivity or quality, increase 
in chilling temperature, increase in pest attack, increase in 
day light for crops, and decrease in water for cropping. In 
addition, outcomes of floods are crop destruction, prevalence 
of water borne diseases, increase in salinity, damage of road/
infrastructure, shortage of food items, death of livestock, 
spread of contaminated water, spread of disease in livestock, 
physical damage of settlement, and decline in crop yield.

4.1 � Recommendations

On the basis of research findings and discussions, it is clear 
that there is need for improvement in this policy which will 
not only reduce vulnerability and improve resilience of farm-
ers against climate-induced disasters (especially, floods) but 
also effectively allocate subsidized incentive to right farmer. 
Therefore, this study recommends that:

Fig. 2   Composite Vulnerability Index Source: Author’s findings
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•	 Government should expedite procedure of Crop Loan 
Insurance Scheme (CLIS) which will help in conducting 
loss assessment timely and effectively.

•	 Government should also consider declaration of other 
natural calamities like excessive rain, hailstorm, and 
pests attack under CLIS along with floods.

•	 Introducing crop insurance policy without criteria of loan 
at least in hotspot areas to willing farmers.

•	 Increasing the amount of claims by covering either 50% 
of input cost of cropping or 50% of loss faced by farmers.

•	 Initiation of weather or yield-based index rather than 
indemnity-based crop loan insurance. It will speed up 
the process of effective and individual losses assessment 
to provide claims before cropping of next season.
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