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Executive summary 
 
Previous studies have shown that productivity shocks in agriculture, such as rainfall variability, adversely 

affect wages. None of those studies, however, considered the heterogeneity in the impact of those shocks 

on agricultural wages by gender. Using district-level panel data based on national sample survey data for 

India from 1993 to 2007, the basis for this study was to examine how rainfall shocks, which affect demand 

for labour in Indian agriculture, alter wage gaps between men and women in the agriculture sector. Overall, 

it was found that such shocks do not affect the wage gaps, but in the rainfed rice-growing regions of India, 

low rainfall years widen gender wage gaps, with women farmers suffering a greater loss in their wages as 

compared to their male counterparts. The cultivation of rice is highly sensitive to rainfall variability under 

rainfed conditions. Women workers are heavily concentrated in the cultivation of crops, such as rice, that are 

severely affected by rainfall variability, making them more vulnerable to labour market losses during bad 

rainfall years. In other words, the effect of rainfall shocks on gender wage gaps in agriculture depends upon 

the gender roles underlying the technology of production in agriculture, which varies across cropping 

systems. 

Focus group discussions conducted in 26 villages in two states in India, Maharashtra and Orissa, 

validated the empirical findings. With regard to rice cultivation, low rainfall affected operations that tended to 

be conducted by women more than the operations that were predominately carried out by men and the shift 

in cropping patterns from rice to other crops as a result of low rainfall reduced demand for women labourers 

relative to men.  

In terms of labour supply response to weather variability, men appeared to have a clear advantage in  

searching for non-agriculture work outside their villages as compared to women, who are generally the main 

caregivers of children and other family members, as well the caretakers of the household. The focus group 

discussions validated that women’s increased time spent in home production activities, such as collecting 

water, fodder and firewood, and doing unpaid work, such as taking care of sick children, in years of low 

rainfall, kept them away from the labour market.  

The focus group discussions also revealed that lower access to clean water and nutritious food were of 

greater concern to women than men in low rainfall years since they were primarily responsible for carrying 

out the day-to-day activities of running a household. This indicated that the spheres of influence were 

gendered, making the concerns gendered as well. Women also suffered from greater health effects than 

men. They characteristically reported increased incidence of joint pains, low platelet counts and fainting due 

to lower nutrition intakes and being tasked with the more stressful and exhausting work of fetching water. Not 

only did women undertake household chores, but in families suffering from economic difficulties, they also 

searched for non-agriculture or agricultural work outside their villages, which coupled with greater housework, 

led to fatigue. Drought and lack of alternative job opportunities also forced women into sex work. 

The paper concludes with some policy suggestions. The drought management policy of the Government 

of India has special provisions for women and children, such as supplying vitamins during drought years; 

however, the focus group discussions revealed that those schemes were mostly dysfunctional at the ground 

level. The distribution mechanism of nutritional supplements and other goods needs to be well defined in 

order to achieve greater accountability in implementing those schemes. The drought management policy 

calls for drinking water to be supplied only when no other source of drinking water is available. This policy 

needs to be revised by specifying a minimum distance within which water should be available to the villagers 

for other essential purposes, such as feeding livestock, bathing and washing utensils and clothes. In addition, 

even if drinking water is available near the village, it is often contaminated during low rainfall years and the 

limited amount of useable water leads to longer waiting hours for women tasked with collecting it. Since water 

collection is the sole responsibility of women in India, a comprehensive water management policy during 

drought can decrease their drudgery and reduce the adverse consequences on their health, which in some 

cases result in deaths. Thus, for drought management policies to benefit women, a strong focus must be 

placed on water, health and sanitation requirements. 



1 BLAME IT ON THE RAIN?: GENDER DIFFERENTIATED IMPACTS OF DROUGHT ON AGRICULTURAL WAGE AND WORK  

IN INDIA    

1. Introduction 
 

Labour economists have long been concerned with the measurement of wage gaps across demographic 

groups, such as gender, race and ethnicity, in different occupations. As noted in many countries, there is also 

a persistent gap in agricultural wages received by females and males in India. Agricultural wages in India 

respond to rainfall variability since Indian agriculture is predominantly rainfed. This can have an impact on 

gender wage gap in agriculture depending upon asymmetric labour demand and labour supply effects of 

rainfall variability on male and female labour in agriculture. In the present paper, the effect of rainfall shocks 

on the gender wage gap in agriculture was estimated and possible mechanisms that led to the observed 

results were explored. Most studies on wage gaps across different demographic groups have been 

concerned with the proportion of the wage gap that could be attributed to individual observable characteristics 

and market institutions or trends in wage gaps over time within countries that could be explained by changing 

labour market conditions. Very few studies examine the cyclical nature of those wage gaps due to tightening 

in the labour market caused by recessionary conditions. O’Neill (1985) and more recently Biddle and 

Hamermesh (2011) analysed the impact of aggregate changes in unemployment rates in the economy on 

the gender wage gap in wages using data from the United States of America. O’Neill (1985) found that the 

gender wage gap increased when high unemployment rates prevailed in the economy and attributed it to 

possibly the greater vulnerability of females to layoffs due to their lower skill levels. Biddle and Hamermesh 

(2011) also found that gender wage gaps were countercyclical in nature. They attributed them to greater 

discrimination against females during economic downturns. Contrary evidence to the above was presented 

by Solon, Barsky and Parker (1994), Park and Shin (2005) and Marchand and Olfert (2013). Using other 

datasets and time periods for the United States, they estimated that gender wage gaps were pro-cyclical in 

nature. This they argue was due to males being over represented in industries with more pro-cyclical demand. 

Aller and Arce (2001) also found that the gender wage gap narrowed during the 1990-1994 economic 

recession in Spain due to an increase in employment in service industries. Ashenfelter (1970) and Freeman 

(1973) are examples of other studies that examined the cyclical effect on wage gaps. The latter study entailed 

analysing the effect of unemployment rates on the black-white wage gap in the Unites States. In the Indian 

context, literature on the effects of recessionary conditions on labour market outcomes is limited. The only 

study that the author is aware of is Bhalotra (2010) who found that a decrease in state-level income (a proxy 

for recessionary conditions in labour market) boosted women’s labour force participation in the agriculture 

sector. The author has yet to find a paper that contains an analysis of the impact of adverse demand shocks 

in rural labour markets on gender gap in rural agricultural wages or employment in a developing country 

context.  

Agriculture plays a pivotal role in employment generation in developing countries. Indian agriculture 

witnessed rapid productivity growth during the 1970s and 1980s due to a series of steps which entailed the 

introduction of new farm technology, often referred to as the “Green Revolution”. This led to the introduction 

of high-yield variety seeds, the expansion of irrigated areas and intensive input use. Thereafter, growth in 

agricultural productivity has slowed (Bhalla and Singh, 2001). In the 1990s and 2000s, Indian agriculture 

experienced very low-yield growth and correspondingly growth in agricultural wages also slowed (Himanshu, 

2005). The contribution of agriculture to the Indian economy is low, approximately 15 percent of its gross 

domestic product (Ministry of Finance, 2011), and is declining. However, it continues to be the mainstay of 

the Indian economy in terms of its share of employment. Rural population comprises 72 percent of the total 

population of India, and three-quarters of the rural workforce is engaged in agriculture (Ministry of Home 

Affairs, 2001). Agriculture thus remains the sector that employs the most workers. 

Agricultural labourers constitute 45 percent of the agricultural workforce (ibid.). Landless households, 

which form the lowest income quintile in India, are completely dependent on wage labour for their income. 

The members of those households mostly work in agriculture as casual labourers since regular wage 

contracts in agriculture are limited (National Sample Survey Organisation, 2004). In terms of gender 

composition, about 74 percent of the female work force in India is engaged in agriculture. Notably, 
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feminization of the agricultural workforce is increasing as men are able to find alternate non-farm 

opportunities while women have difficulty in gaining access to non-farm jobs.  

As noted in many other countries, there is also a persistent gender wage gap in agriculture in India (table 

1.1). Overall, daily wages paid to women are about 70 percent of the amount paid to men. This ratio has 

improved only slightly over the last decade. Mahajan and Ramaswami (2012) analysed the cross-sectional 

variation in wage ratios across Indian districts to find determinants that affected the spatial variation in wage 

ratios, particularly the large wage gaps observed in the southern states of India. They found that spatial 

variation in female labour supply, landholding inequality and rice cultivation were some of the important 

determinants of female to male wage ratios across Indian states. One cannot observe any trend over time in 

wage gaps except for in the Indian state of Rajasthan which showed a clear reduction in the gender wage 

gap. The present paper is focused on overtime fluctuations in gender wage gaps in agriculture due to 

productivity shocks that affect agricultural wages by altering the demand for labour in agriculture, such as 

rainfall variability.  

 

Table 1.1. Female to male wage ratio for manual labourers in agriculture, % 

State 1993 1999 2004 2007 

Andhra 
Pradesh 72 67 65 70 

Bihar 87 88 87 89 

Gujarat 98 89 90 99 

Haryana 85 90 84 83 

Karnataka 73 68 69 70 

Kerala 70 63 59 63 
Madhya 
Pradesh 83 85 83 86 

Maharashtra 63 65 63 68 

Orissa 73 79 72 77 

Punjab 99 94 83 88 

Rajasthan 75 80 81 89 

Tamil Nadu 57 58 54 52 

Uttar Pradesh 75 78 83 84 

West Bengal 88 89 88 94 

All India 72 72 70 74 
Source: The National Sample Survey rounds of 1993-2007. 

 
In the past few decades, climate change has made rainfall more variable in India, leading to a recurrence 

of drought-like situations across different parts of India in different years. Each year, a particular area of the 

country suffers from rainfall scarcity, resulting in low agricultural output, which, in turn, affects the livelihood 

of people in rural India. Of the 22 countrywide major droughts that occurred in India in the last 120 years, 

seven took place in the last three decades. Indian agriculture is still predominantly rainfed with less than 50 

percent of the cultivable area under irrigation. As agricultural output is highly susceptible to rainfall shocks, 

those shocks have an adverse effect on agricultural wages. Such aggregate shocks are difficult to insure 

against using informal networks as they are correlated at the community level. 

The next chapter contains a literature review of studies that evaluate the impact of weather variability and 

other shocks on economic outcomes. In chapter 3, outlines of a simple theoretical framework for the paper 

are provided. Chapter 4 is comprised of findings from the empirical analysis based on the secondary data. 

Chapter 5 contains summaries of key findings from the focus group discussions, which were conducted in 26 

villages in two states, Maharashtra and Orissa. The last chapter concludes with some policy suggestions 

based on the research findings.     
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2. Effect of weather shocks on economic outcomes 
 
Apart from affecting the labour markets in agriculture, weather shocks can have an effect on other economic 

and social outcomes. Weather variability provides a natural experiment for researchers. Consequently, a 

large body of research that focuses on the impact of climatic variability on a range of outcomes has been 

released in recent years. The discussions below consist of a few relevant areas in which those impacts have 

been analysed. 

 

2.1. Wages 
 
A few papers have looked into the overall impact of rainfall shocks on agricultural wages. Jayachandran 

(2006) measured the impact of productivity shocks on district-level agricultural wages for men in India and 

concluded that a negative productivity shock lowered the wages significantly. This effect was less pronounced 

in districts that were more developed in terms of access to roads and banks. Mueller and Quisumbing (2011) 

studied the impact of the flood in Bangladesh in 1998 on agricultural and non-agricultural wages. They found 

that there was a short-term reduction in wages in general, but that the reduction was less for agricultural 

workers who were able to find employment in the non-agricultural sector. Mueller and Osgood (2009) looked 

at the short-term and long-term effects of droughts on wages. They argued that the long-term effect was the 

sale of productive assets during the shock to sustain consumption and the corresponding extensive time 

period to replenish them. They used data on both rural and urban areas in Brazil and found that adverse 

rainfall shocks of up to five years in the past could have effects on individual wages. Adhvaryu, Chari and 

Sharma (2011) quantified the impact of rainfall shocks on manufacturing employment and output in India and 

found that both of those figures fell when rainfall shock was negative, particularly to a greater extent in pro-

employer states. This reduction was more significant for small factories and agro-based industries in India. 

However, as mentioned above, no studies have specifically looked into possible differential impacts of such 

shocks on female and male wages and their consequences on the gender wage gap in agriculture. 

2.2. Agriculture and poverty 
 
There is considerable evidence in the Indian context about the impact of climate change on agriculture and 

poverty. Guiteras (2009) estimated the impact of climate change on Indian agriculture. Using a district-level 

panel data set, he applied a random year-to-year variation in weather to measure its impact on agricultural 

output, and predicted that over the period 2010-2039, major crop yields would fall by 4.5 to 9 percent. The 

long-term impact depended on the adaptability of Indian farmers to the new weather conditions. The ability 

to adapt would be hindered by low levels of education among the farmers and limited access to capital. 

Thomas, Christiaensen, Do and Trung (2010) found that in Viet Nam, short-term losses from natural 

disasters, such as riverine floods, resulted in welfare losses measured in per capita consumption expenditure 

of up to 23 percent, while hurricanes reduced per capita expenditure by up to 52 percent. They also found 

long-term negative effects associated with droughts, flash floods and hurricanes. Skoufias, Essama-Nssah 

and Katayama (2011) evaluated the impact of rainfall shocks on the welfare of households in rural Indonesia 

and found that lower rainfall had a negative effect on per capita expenditure of rice-farming households. 

Gaiha and Imai (2004), using a panel dataset from a semi-arid region of India, measured the impact of crop-

income shocks on per capita income of the household and found that even relatively affluent households 

were vulnerable to long spells of poverty when such shocks occurred. 
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2.3. Consumption smoothing 
 
Another body of literature has looked into the household responses to ex ante and ex post risk. According to 

Dercon (2002), households face two types of risks, namely idiosyncratic risks and aggregate risks. 

Idiosyncratic risks refer to household-specific risks, such as loss in crop output due to a pest attack, livestock 

loss or sickness in the family. These risks are not correlated at the community level. Aggregate shocks, on 

the other hand, affect the local area and to that extent are more difficult to insure against through informal 

networks within a community since all households face a similar adverse situation. Literature on consumption 

smoothing has suggested different mechanisms through which households in less developed countries could 

protect themselves against idiosyncratic and aggregate shocks. Among their options of doing this were 

growing their food crops for their personal consumption (Fafchamps, 1992; Kurosaki and Fafchamps 2002), 

diversifying the crops they grew in order to mitigate possible unfavourable conditions (Fafchamps, 1992), 

tapping credit and informal borrowing within village networks (Townsend, 1994), participating in village labour 

markets to diversify income sources (Kochar, 1999), migrating temporarily to nearby towns or cities (Halliday, 

2010; Badiani and Safir, 2008) or depleting household assets (Fafchamps, Udry and Czukas, 1998). 

Kanwar (1995), Kochar (1999), Rose (2001) and Maitra (2001) used panel data in the Indian context to 

evaluate the impact of income shocks on household off-farm labour supply to cope with risk. Rose (2001) 

looked at the impact of ex ante and ex post shocks on household participation in market work, agricultural 

profits and income. In the theoretical model, she showed that households reduced ex ante risk by increasing 

off-farm labour work and partaking in less leisure activities. Households, in response to ex-post shocks, 

increased their off-farm labour work to smooth income. Empirically, she found that market work increased in 

response to negative shocks and households in riskier environments participate more in market labour. Maitra 

(2001) analysed the impact of idiosyncratic and aggregate shocks on household leisure consumption and 

off-farm work and found that for small farmers, off-farm work acted as a safety net. Kanwar (1995) and Kochar 

(1999) examined the impact of idiosyncratic shocks on male and female off-farm work hours separately. They 

failed to find any significant effect of household specific shocks on female off-farm labour supply and reported 

only suggestive results of consumption smoothing through participation in market labour by males. The above 

studies, notably, did not make a distinction between types of off-farm employment. Ito and Kurosaki (2009) 

filled that gap and further divided the off-farm activities of a household into agricultural wage work in cash 

and in kind and non-agricultural wage work. Their study offered better insight into the possible mechanism 

through which off-farm labour might act as a shock-absorber in the advent of aggregate shocks. They used 

the cross-sectional variation across Indian districts and not over-time changes in labour allocation due to 

such aggregate shocks. Halliday (2010) appeared to be the only paper that looked into time disposition by 

gender of idiosyncratic shocks. This is an important aspect as risk coping strategies may be different for men 

and women and may have a differential impact on their welfare. Halliday (2010) found that harvest loss led 

to an increase in field hours of men while livestock loss resulted in increased field hours of both women and 

men. An earthquake, on the other hand, increased demand for home production and hence, boosted the 

hours spent on domestic work, and decreased livestock production by women. He argued that this was 

compatible with a theoretical framework in which household members were allocated to sectors according to 

their comparative advantage when their household was affected by an adverse income shock.  

A stream of literature focused on migration as a mechanism to cope with aggregate shocks. Halliday 

(2010) and Badiani and Safir (2008) are a few important papers on this topic.1 Halliday (2010) found that in 

El Salvador, negative agricultural idiosyncratic shocks led to the migration of males, whereas earthquakes 

significantly led to a cutback in the migration of females as households tended to retain labour for recovery 

following a major natural disaster. Badiani and Safir (2008) analysed the panel data from India to see if 

temporary migration was a strategy adopted by households to cope with income shocks in rural parts of the 

country. Notably, India is a very special case for migrant labourers because most of the migration is temporary 

                                                 
1 Davis and Winters (2001) did not specifically estimate the effect of shocks on migration. They studied the factors that influence 
migration and found that networks dominated by females affected the probability of female migrants travelling to a specific location. 
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in nature and very seldom do people settle in their new locations permanently (Munshi and Rosenzweig, 

2009). In addition, most of the migrant labourers are men. Badiani and Safir (2008) analysed the impact of 

both aggregate rainfall shocks and idiosyncratic shocks on migration. They found that cultivator households 

temporarily migrated during bad years while agricultural labourer households, in general, engaged in 

temporary migration to diversify their income. Migration seems to be a strategy used in aggregate shocks, 

while the local village labour market was used to smooth income in the case of idiosyncratic shocks. Dillon, 

Mueller and Salau (2010) found suggestive evidence in Nigeria to support the hypothesis that households 

with higher ex ante risk were more likely to send males to migrate. In response to an ex-post shock with a 

high temperature, however, they found that the number of men migrating from a household fell.  

Sabarwal, Sinha and Buvinic (2010) presented a survey of the papers that looked into the impact of 

economic crises on women’s participation in the labour force and other welfare outcomes, such as fertility, 

schooling and health. They found that women’s participation in the labour force increased more among low- 

and middle-income households than in upper-income ones and households in which members were less 

educated. Those studies mostly focused on urban areas. In a few rural studies, it had been found that the 

female labourers work hours in agriculture increased, but the number of women employed did not. Bhalotra 

and Umaña-Aponte (2010) found that in Asian and Latin American countries, income and employment of 

women was countercyclical in nature. Bhalotra (2010) found that women in India on average were more likely 

to work in recessionary conditions. However, as indicated by Kim and Voos (2007), the context and the level 

of development were also factors. They noted that in the Republic of Korea, during economic crises, a greater 

number of young girls dropped out of the labour market as compared to labour force entrants. Thus, the 

nature of the crises mattered in terms of sectors affected by it and the alternative work opportunities available 

to men and women.  

 

2.4. Social outcomes 
 
Apart from the above labour market and household welfare-related outcomes, a few papers looked into other 

possible impacts of the shocks on social aspects from a gender perspective. Using data from the National 

Family Health Survey, Zimmerman (2011) found that girls' school enrolment was more vulnerable to rainfall 

shocks than that of boys, with 6-10 year-old children driving those results. She further attributed the absence 

of young girls in school to credit constraints, and of older girls to the low perceived net benefits of education. 

Young girls might also be kept out of school during adverse shocks to help their mothers with daily chores, 

such as fetching water or fuelwood. Rose (1999), in her estimates based on a sample of rural Indian children, 

found that in early childhood favourable rainfall shocks increased girls’ probability to survive. These findings 

also suggest that in the case of adverse shocks, such as drought, girls were the first ones to leave school 

and perhaps the first ones to die from hunger.  

Another strand of literature has looked at the persistence of the adverse impacts in early childhood on 

long term socioeconomic outcomes of men and women, such as health and education. Maccini and Yang 

(2009) analysed the impact of positive rainfall shocks in early childhood and found that those shocks were 

associated with better long-term socioeconomic outcomes for Indonesian women than men, reflecting gender 

bias in the allocation of resources. Sekhri and Storeygard (2011) examined the effect of local precipitation 

shocks in India using annual deviations of rainfall from the long-term local mean, and found that dry shocks 

(below-average rainfall) were associated with increased reported domestic violence against women and 

dowry deaths, while other forms of sexual harassment declined. They argued that those patterns were 

consistent with a framework of consumption smoothing by those exposed to weather risks since dowries 

could be used to boost household income. Neumayer and Plümper (2007), using a sample of 141 countries 

in which natural disasters occurred during the period 1981-2002, analysed the impact of natural disasters on 

life expectancy of women and men. They found that natural disasters lowered the life expectancy of women 

more than that of men and the stronger the disaster, the greater that effect had on the gender gap in life 

expectancy. They also found that the higher the women’s socioeconomic status, the weaker that effect had 
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on the gender gap in life expectancy. Dankelman et al. (2008) reported that in Malawi, girl-children are 

married off early in times of drought, usually to older men with numerous sexual partners and that some were 

even forced to sell sex for gifts or money, which resulted in the accelerated spread of HIV/AIDS in the country. 

 

2.5. Climate change and women 
 
Limited empirical evidence exists on the potential impacts of climate change on women. There is, however, 

growing recognition that climate change can affect the lives of women by limiting the availability of natural 

resources, such as fuelwood, water and forests. Also, men and women are likely to cope differently with 

climate change due to socially-constructed gender roles (Dankelman et al., 2008). Deforestation can lead to 

shortages of fuel for cooking, which particularly affects the large number of rural households that depend on 

wood for their fuel needs. Also, the drying up of nearby bodies of water due to droughts or over-exploitation 

increases the time spent retrieving water for household chores, a task that is usually carried out by women. 

Notably, the additional time spent to carry out this task cuts into the time available to engage in income-

generating activities. Livestock management in households is also typically performed by women. During 

times of drought or flood or extreme temperature conditions, animals are lost due to drowning or starvation. 

This lowers the amount of animal products which were earlier available to the household for either self-

consumption or sale in the market (though the marketable produce is usually sold by men). Batani (2011), in 

a study of two farming communities in Northern Philippines, found both non-farm work, such as selling agro 

products and household care work, increased for women in years of climatic disasters, which, in turn, resulted 

in low-farm income. 

Given the already low status of women, any income shock to the household can result in the worsening 

of a woman’s status in the intra-household allocation of resources, as well as lower their bargaining power 

by altering economic opportunities available to them. Behrman (1988) and Behrman and Deolalikar (1990) 

found that Indian households were biased towards boys in nutrient allocation during difficult times. There is 

also considerable evidence that the education and health conditions of women were worse in poorer 

households. Such income shocks can push a family into poverty for many years and further deteriorate the 

position of women. It is hence imperative to understand the impact of such shocks on gender-specific 

outcomes in order to put in place effective policies when adverse shocks occur. 

From an economic perspective, climate change can affect the livelihoods of women by changing the crop 

composition and technology. Women in agriculture, which is the mainstay of the rural economy and also most 

susceptible to vagaries of nature, have lesser access to assets, such as land, capital and technological 

information. Low levels of education and health lower their ability to weather economic shocks. Alternative 

employment opportunities for women are also constrained during such distressful times either due to social 

norms or lack of alternative skills. Thus, women need to adapt to the new challenges posed by weather 

variations. The effects of climate change hence are not poised to be gender neutral (Vincent et al., 2010). 

Climate change can have an impact on a variety of outcomes, including, among others, education, health, 

time-use, income and migration. The view that this impact is unlikely to be gender-neutral has been well 

recognized in literature but remains a black hole in terms of empirical evidence to substantiate the claims. 

Out of all the possible effects on women, perhaps the least researched is the impact on labour markets for 

men and women in rural areas due to those variations. This can manifest itself through wages, income, time 

use and migration possibilities, which have repercussions on labour market outcomes. It can also affect 

labour supply and wages for both men and women. Those effects can vary between the sexes.  
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3. Theoretical framework 
 
Before proceeding with the empirical analyses, it is useful to discuss the theoretical implications of 

productivity shocks, such as “rainfall” on male and female wages. In the model below, it is assumed that there 

is a competitive agricultural labour market and three factors of production – land (L), male labour (Lm) and 

female labour (Lf) - and rainfall (R).2 The production function is continuous and differentiable and male and 

female labours are imperfect substitutes in production. There are diminishing returns to each factor and in 

the short run, the amount of land is fixed. The profit function is given by: 

 

𝜋 = 𝐹(𝐿, 𝐿𝑚, 𝐿𝑓 , 𝑅) −  𝑤𝑚𝐿𝑚 − 𝑤𝑓𝐿𝑓 

 
In a competitive equilibrium all factors are paid their marginal products. The first order conditions for profit 

maximization are: 

 
𝑤𝑚 = 𝐹𝐿𝑚

(𝐿, 𝐿𝑚, 𝐿𝑓 , 𝑅)                            (1) 

𝑤𝑓 = 𝐹𝐿𝑓
(𝐿, 𝐿𝑚, 𝐿𝑓 , 𝑅)                              (2)   

 
If it is assumed that labour supply is constant, then the effect of rainfall shocks on male wages (Wm) and 

female wages (Wf) will be: 

𝑑𝑤𝑚

𝑑𝑅
 =   

𝑑𝐹𝐿𝑚

𝑑𝑅
 

𝑑𝑤𝑓

𝑑𝑅
 =  

𝑑𝐹𝐿𝑓

𝑑𝑅
 

 
The rainfall shocks in agriculture thus affect wages through their impact on marginal productivity of labour. A 

positive shock increases marginal productivity of both males and females and hence increases male and 

female wages. So, the above expressions are unambiguously positive. The female wages are affected more 

than male wages if the effect of rainfall shocks on marginal productivity of females is greater than that on 

marginal productivity of males. 

However, in general, labour supply is unlikely to be fixed. To relax this assumption, in a general 

equilibrium framework, consider two types of households-landless (N) and landed (D). Landed households 

supply farm labour and also hire labour on their farms, while landless households only hire out labour to 

landed households. Both male and female labour are used in agricultural production and supplied by the two 

types of households. Male and female labour are imperfect substitutes in production but labour of each 

gender from different household types are perfectly substitutable. Male and female leisure are also assumed 

to be substitutes in the household utility function. All households are assumed to be price takers but wage 

rates are determined endogenously by the market clearing equilibrium conditions. 

The two types of households maximize an identical, twice differentiable utility function with respect to the 

consumption commodity (x), leisure of male members (lm) and leisure of female members (lf) subject to the 

budget constraint. The household maximization problem is thus given by: 

 

Max  𝑈(𝑥𝑖, 𝑙𝑚
𝑖  , 𝑙𝑓

𝑖  )  

 
 
 
Subject to 
 

                                                 
2 Other factors of production, such as capital and irrigation are assumed to be constant and hence are not included in the 
theoretical model. 



8 BLAME IT ON THE RAIN?: GENDER DIFFERENTIATED IMPACTS OF DROUGHT ON AGRICULTURAL WAGE AND WORK  

IN INDIA    

𝑥𝑖 + 𝑤𝑚𝑙𝑚
𝑖 + 𝑤𝑓𝑙𝑓

𝑖 = 𝑤𝑚 + 𝑤𝑓 + 𝑣      when i=N 

𝑥𝑖 + 𝑤𝑚𝑙𝑚
𝑖 + 𝑤𝑓𝑙𝑓

𝑖 = 𝑤𝑚 + 𝑤𝑓 + 𝑣 + 𝐹(𝐿, 𝐿𝑚, 𝐿𝑓 , 𝑅) − 𝑤𝑚𝐿𝑚 −  𝑤𝑓𝐿𝑓  when i=D  

  =  𝑤𝑚 + 𝑤𝑓 + 𝑣 + 𝜋 

 
The first order conditions with interior solutions are given by: 
 

𝑈𝑥
𝑖 =   𝜆𝑖      (3) 

𝑈𝑙𝑚

𝑖 =   𝜆𝑖𝑤𝑚       (4) 

𝑈𝑙𝑓

𝑖 =   𝜆𝑖𝑤𝑓                                        (5) 

 
For the profit maximizing landed households, the first order conditions for maximization also include (1) and 
(2).  
 
In equilibrium, total labour demand is equal to total labour supply for both males and females: 
 

𝐿𝑚(𝑤𝑚, 𝑤𝑓 , 𝑅, 𝐿) = 𝐿𝑚
𝑆,𝑁(𝑤𝑚, 𝑤𝑓) + 𝐿𝑚

𝑆,𝐷(𝑤𝑚, 𝑤𝑓 , 𝑅, 𝐿) 

𝐿𝑓(𝑤𝑚, 𝑤𝑓 , 𝑅, 𝐿) = 𝐿𝑓
𝑆,𝑁(𝑤𝑚, 𝑤𝑓) + 𝐿𝑓

𝑆,𝐷(𝑤𝑚, 𝑤𝑓 , 𝑅, 𝐿) 

 

Here, (1-𝑙𝑘
𝑖 =  𝐿𝑘

𝑆,𝑖) after totally differentiating the above market equilibrium conditions and using Cramer’s 

Rule to get expressions for 
𝑑𝑤𝑚

𝑑𝑅
 and 

𝑑𝑤𝑓

𝑑𝑅
, the following is obtained: 

 

𝑑𝑤𝑚

𝑑𝑅
=  

𝜀𝑓,𝑤𝑓
(𝐿𝑚,𝑅

𝑆,𝐷 −  𝐿𝑚,𝑅) −  𝜀𝑚,𝑤𝑓
(𝐿𝑓,𝑅

𝑆,𝐷 − 𝐿𝑓,𝑅)

𝜑
 

 

𝑑𝑤𝑓

𝑑𝑅
=  

𝜀𝑚,𝑤𝑚
(𝐿𝑓,𝑅

𝑆,𝐷 −  𝐿𝑓,𝑅) − 𝜀𝑓,𝑤𝑚
(𝐿𝑚,𝑅

𝑆,𝐷 −  𝐿𝑚,𝑅)

𝜑
 

 

where 𝜀𝑓 and 𝜀𝑚 refer to excess demand for females and males, respectively, and 𝜀𝑓,𝑤𝑓
is the differential of 

excess demand for females with respect to female wages. Similar interpretations hold for 𝜀𝑓,𝑤𝑚
, 𝜀𝑚,𝑤𝑚

 and 

𝜀𝑚,𝑤𝑓
. 𝐿𝑚,𝑟

𝑆,𝐷  and 𝐿𝑓,𝑟
𝑆,𝐷is the differential of labour supply of males and females in landed households to change 

in rainfall conditions. This is negative for both males and females, as a positive productivity shock increases 

profit income. Thus, reducing labour supply by landed households. 𝐿𝑚,𝑟 and 𝐿𝑓,𝑟 are positive since, by 

definition, demand for both types of labour increases with higher rainfall. 𝜑 has to be positive for the 

multimarket Hicksian stability condition to hold.3 The assumptions on production and utility functions along 

with existence of market stability make  
𝑑𝑤𝑚

𝑑𝑟
 and 

𝑑𝑤𝑓

𝑑𝑟
 unambiguously positive. However, it is not possible to 

arrive at relative effects of rainfall shocks on gender wage gap as it depends upon the relative magnitude of 

the impact of rainfall shock on labour demand for males and females and labour supply of males and females 

to agriculture. 

Existing evidence on labour supply behaviour in agriculture can help in formulating a hypothesis on 

expected effects on wage gap if the demand shock is the same for both males and females. In the Indian 

context, it might be more difficult for females to adjust their labour supply since their access to alternative 

non-farm job opportunities is restricted. At the same time, females might adjust their supply by shifting their 

labour to home production, such as taking care of children and other domestic activities. There are few 

estimates of labour supply elasticity of males and females in rural areas of developing countries. Rozensweig 

(1984) attempted to estimate labour supply elasticity for males and females in Indian agriculture. He found 

female labour supply to be more elastic with respect to their own wage and male wage at the household level, 

                                                 
3 The stability condition is necessary to hold, otherwise the equilibrium cannot be characterized. 
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and that both were irresponsive to wage at the aggregate level. Goldberg (2010), in another developing 

country context, found that while using an experimental setting, which took care of identification issues, male 

and female labour supply in rural areas was equally elastic at the aggregate level. There is little evidence 

about behaviour of female labour supply due to rainfall shocks in India. If male and female labour supply was 

equally elastic and was equally affected by rainfall shock, then any observed variation in female to male 

agriculture wages should be a consequence of the differential effect on labour demand for the two sexes.   
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4. The rainfall shock and its impact on wages – 
empirical analysis 

 

4.1. Data and variable construction 
 
The primary dataset used in the paper is the employment and unemployment rounds (1993-1994, 1999-

2000, 2004-2005 and 2007-2008) of National Sample Surveys (NSS) in India. NSS is a cross-sectional 

dataset, which is representative of the population of India. The survey contains details on labour force 

participation and earnings for the reference period of a week and follows a two-stage sampling design. In the 

rural areas, the first stratum is a district. Villages are primary sampling units (PSU), which were picked 

randomly in the district over an entire agricultural year (July to June) over quarters to ensure equal spacing 

of observations over an agricultural year. The households were randomly chosen in the selected PSUs. The 

district-level analysis included 14 major states in the sample: Punjab, Haryana, Uttar Pradesh (includes 

Uttarakhand), Madhya Pradesh (includes Chattisgarh), Bihar (includes Jharkhand), Gujarat, Rajasthan, West 

Bengal, Maharashtra, Andhra Pradesh, Karnataka, Orissa, Tamil Nadu and Kerala. Average agricultural 

wage in an agricultural year was estimated by calculating average daily wage rate (seven hours per work 

day) for all casual wage labourers in agriculture in a district weighted by sampling weights provided in the 

survey so that the district-level average wage rate was representative of the district population. Wages were 

adjusted for changes in price levels overtime by using the consumer price index for agricultural labourers as 

the deflator. 

Rainfall data used in the paper came from the gridded dataset of the Center of Climatic Research at the 

University of Delaware, which included monthly precipitation values on 0.5 degree intervals in longitude and 

latitude centred on 0.25 degree. This grid value was achieved by spatial interpolation using data from nearby 

weather stations and other sources of rainfall data.4 District-level monthly rainfall estimates were arrived at 

by averaging the monthly precipitation value of all the grid points lying within the geographic boundaries of a 

district in a year.5 The geographic boundaries refer to the 1991 Indian census boundaries as Indian districts 

have been split over time into two or more districts. Districts across NSS rounds (1993, 1999, 2004, and 

2007) have been merged into their parent districts according to district boundaries in the 1991 census.6 About 

75 percent of the rainfall in India occurs during the monsoon season, which takes place from June to 

September.7 The monsoon precipitation levels are very critical for agricultural yields during the agricultural 

year not only for the kharif (summer) crop (June to October) but also for the rabi (winter) crop (October to 

April) since the rainfall helps recharge the aquifers and also replenish the moisture content in the soil. The 

methodology used for constructing rainfall shocks was similar to the one used by Jayachandran (2006) who 

argued that, in the Indian context, above normal level rainfall improved agricultural productivity and below 

normal level rainfall reduced it. Thus, excess rain was treated as a good shock while a shortfall was taken to 

be a bad shock. The “RainShock” variable equalled one if the annual rainfall was above the 80th percentile 

for a district, zero if it was between the 80th and the 20th percentile and minus one if it was below the 20th 

percentile. Rainfall data from 1971 to 2008 were used to construct the shocks. Using this definition, 67 percent 

of the districts included in the analysis experienced a drought and 49 percent experienced good rainfall in at 

least one year. Similar to the finding of Jayachandran (2006) that when coefficients for rainfall above the 80th 

                                                 
4 For further information on the dataset and the methodology used for interpolation, please refer to Matsuura and Willmott (2009).  
5 Hilly regions of Jammu and Kashmir, Himachal Pradesh and North-East were excluded from the analysis as measurement of rainfall 
in those areas using gridded dataset induced a lot of measurement error since precipitation varies considerably by altitude. 
6 To match the districts into the parent districts two sources of information were used to track the evolution of Indian districts over 
time. Kumar and Somanathan (2009) documented changes in district boundaries over the census years. Districts of India 
(www.statoids.com/yin.html) has been compiling changes in district boundaries since 1982. 
7 According to Indian Meteorological Department, March to May typically are summer months and the winter spans from December 
to February in India. Please see www.imd.gov.in/section/nhac/dynamic/FAQ_monsoon.htm. 

file:///C:/Users/Cooper/Downloads/www.statoids.com/yin.html
file:///C:/Users/Cooper/Downloads/www.imd.gov.in/section/nhac/dynamic/FAQ_monsoon.htm
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percentile and for rainfall below the 20th percentile were estimated separately, it could not be rejected that 

they have equal magnitude. This restriction helped to improve power in the regressions. 

Data on area, production and yield of crops at the district level were obtained from Area, Production and 

Yield statistics (1999-2008) published by the Directorate of Economics and Statistics, Ministry of Agriculture.  

 

4.2. Rainfall variability and its effect on agricultural yield in 
India 
 
Weather varies across regions in India, but most areas of the country experience four seasons — winter 

(January to February), summer (March to May), the monsoon season (June to September) and the post-

monsoon season (October to December) (Ribot, Najam and Watson, 1996). India has been divided into 20 

agro ecological regions by the National Bureau of Soil survey (Gajbhiye and Mandal, 2006) based on the 

soil, physiography of the area, bioclimatic conditions and the length of the growing period, which depends on 

moisture availability in the soil. The nature of crops grown in an area depends on climatic and soil suitability. 

The precipitation levels in each region differ greatly, ranging from being scanty to being heavy. The rainfall 

pattern thus differs spatially and temporally. The alternating sequence of multi-decadal periods of thirty years 

having frequent droughts and flood years are observed in the monsoon rainfall data. There has been no 

overall trend in rainfall observed in India, but the frequency and intensity of rainfall appears to be changing 

(Kumar, 2009). In the past few years, many states in India have witnessed droughts and floods. Some major 

drought years have been 1877, 1899, 1918, 1965, 1972, 1987, 2002 and 2009. Thus, the frequency of 

droughts seems to have been increasing over time.  

Indian agriculture is subject to vagaries of nature as it is mostly rainfed and yields are highly sensitive to 

rainfall conditions. Agricultural output depends on the monsoon, as nearly 55.7 percent of the area sown 

depends on rainfall.8 In the period 1991-1992, about 35 percent of the area under agriculture was irrigated. 

This increased to 41 percent by 1999-2000 and 44 percent by 2007-2008 (Department of Agriculture and Co-

operation, 2003; Directorate of Economics and Statistics, 2010). Thus, there has been virtually no growth in 

the irrigated area in the past decade. Sources of irrigation, such as canals and groundwater, have been 

depleted during drought years. The exogenous shock that this study focuses on is a local aggregate shock 

to productivity in Indian agriculture. It is captured by deviation in rainfall in a particular year from its normal 

value for a district. In defining drought, the present paper uses the meteorological definition which is defined 

in terms of deviation from the long-term normal rainfall in an area. Such rainfall shocks affect most of the 

households in a local area and hence are more difficult to insure against, through local village insurance 

networks or credit. These can only be smoothed by forces outside the local village. Since Indian agriculture 

is mostly rainfed, such shocks disrupt the labour market in the rural areas of India by lowering demand for 

labour during drought years and increasing it during years of good rainfall. India is particularly vulnerable to 

such shocks as the level of development is low in many districts and within them is a large percentage of 

poor households that do not have a cushion to absorb such shocks.  

More than 80 percent of the production and area sown in India is under food grains. Rice and wheat are 

the most important food grains grown in India. Bajra (millet) is an important coarse cereal and gram is the 

most important pulse grown in terms of area sown. Figure 4.1 plots the coefficients from regressing log of 

yields of rice and wheat at the district level on the deciles of rainfall, with the first decile as the omitted 

category, district fixed effects and a time trend. A concern associated with the rainfall shock measure 

constructed is that higher levels of rainfall may result in flood-like situations, which could destroy crops and 

consequently, reduce yields. The plot of coefficients shows that this is not the case. For both rice and wheat, 

no dips appear in the 9th and the 10th deciles of rainfall, which would be the case if floods were affecting those 

crops adversely. All the coefficients in the regression are significant at the 1 percent level.  

 

                                                 
8 National Portal of India (Government of India), website. Available from http://india.gov.in/sectors/agriculture/index.php?id=2.  

http://india.gov.in/sectors/agriculture/index.php?id=2
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Figure 4.1. Effect of rainfall deciles on yield 

 
 

Table 4.1 shows the effect of the rainfall shock variable constructed on the yields for five crops, namely 

rice, wheat, bajra, gram and maize. For all the crops the shock has a significantly positive effect on yields. A 

positive shock results in approximately 8 percent higher yields than in normal years for rice, bajra and gram 

while for wheat this effect is 5.7 percent. The magnitude is highest for rice at 8.7 percent. Rice is also a very 

different crop in terms of the gender roles involved and cultivation practices. Soil and climate conditions in a 

region usually determine the nature of crops grown. Rice crop requires a lot of water and it takes 3,000-5,000 

liters to produce 1 kg of rice, which is about two to three times more than to produce 1 kg of other cereals 

(International Rice Research Institute (IRRI), 2002). Rice is best grown under flooded conditions. Though 

rice can be grown in both dry or semi-dry conditions and wet conditions, the cultivation practices are different. 

In dry areas, the soil is ploughed in summer and the seed is sown by broadcasting or by sowing the seed 

behind the plough. In wet cultivation, transplanting in puddled fields is adopted. Wetland conditions are 

created in semi-dry areas by impounding the rain water. Thus, areas that receive high amounts of rainfall and 

have a tropical climate are climatically the most suitable for rice cultivation. Among the Indian states in the 

analysis, Kerala, West Bengal, Orissa and Bihar receive the highest monsoon rainfall. Table 4.2 shows 

monsoon rainfall levels and area under rice cultivation in the fourteen states of India included in the analyses. 

As the table shows, the states in which at least 50 percent of the area is under rice cultivation have the 

highest levels of rainfall in the country. Those states are Kerala, located on the western coastal plain and 

West Bengal, Orissa and Bihar located in the Eastern Gangetic. The climatic conditions in those states are 

thus highly suitable for wet cultivation of rice. 

 

 
Table 4.1. Effect of rainfall shock on yield of major crops  

 Rice Wheat Bajra Gram Maize 

Rainfall shock 0.087*** 0.057*** 0.080*** 0.083*** 0.018* 

 (0.009) (0.007) (0.014) (0.009) (0.011) 

Constant 0.519*** 0.656*** -0.217*** -0.288*** 0.425*** 

 (0.014) (0.011) (0.023) (0.015) (0.017) 
District fixed 
effects Yes Yes Yes Yes Yes 

Time trend Yes Yes Yes Yes Yes 

Observations 4,112 3,548 2,628 3,560 3,697 
Notes: The dependent variable is the log of yield of a crop in a district according to 2001 census district boundaries for the 14 major 
states included in the analyses.  
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Table 4.2. Cropping pattern and rainfall 

State 
Long term average 

Monsoon rainfall (mm) 
Area under rice 
cultivation (%) 

Kerala 1902.69 95 

West Bengal 1426.71 74 

Orissa 1144.99 80 

Bihar 1011.28 55 

Maharashtra 999.43 8 

Madhya Pradesh 979.59 24 

Uttar Pradesh 863.33 26 

Karnataka 850.24 13 

Gujarat 703.17 7 

Andhra Pradesh 613.68 30 

Punjab 510.39 39 

Haryana 457.95 19 

Tamil Nadu 381.60 39 

Rajasthan 380.28 1 
Source: University of Delaware gridded precipitation dataset and Area, Production and Yield Statistics of Ministry of 

Agriculture. Years 1999-2004 were used as data for all the state. Proportion of area under rice is defined as the area under 
rice divided by area under all crops except horticulture crops (spices, condiments, fruits and vegetables). 

 

Researchers have documented that cultivation of rice involves greater labour-days, particularly for 

activities mostly carried out by women, such as transplanting and weeding. Wet cultivation of rice requires 

rice to be grown in flooded fields. Rice seeds cannot be germinated under flooded conditions and therefore 

need to be grown in nurseries and then transplanted manually in the flooded rice fields. Women are 

considered more efficient than men in transplanting and seem to have a comparative advantage in these 

skills.9 Bardhan (1974) noted that female labour demand is higher in rice growing areas: 

 
Transplantation of paddy is an exclusively female job in the paddy areas; besides, female labour 

plays a very important role in weeding, harvesting and threshing of paddy. By contrast, in dry 

cultivation and even in wheat cultivation, under irrigation, the work involves more muscle power 

and less of tedious, often back-breaking, but delicate operations (p. 1304). 

 

There is also a distinct sequential nature of tasks by gender in rice production under wet conditions. Men 

are involved in land preparation, sowing and seed-bed preparation. The next stage involves transplanting of 

rice by women. Thereafter, men are only involved with irrigation and application of fertilizer while women 

undertake most of the manual weeding operations, harvesting and post-harvesting operations, including the 

threshing of crops (IRRI, 2000). Tasks, such as transplanting and weeding, in which females supposedly 

have a comparative advantage, account for one-third of total labour percentage used in rice farming (Mbiti, 

2008). Using this observation, Mbiti (2008) found that agricultural households in rice growing areas did not 

marry their daughters in high rainfall years and attributed this to greater relative value of female labour during 

those years. If this were indeed true then the positive effect of rainfall on equilibrium wages must be greater 

for females in rice growing areas as compared to male wages assuming that labour supply responses do not 

differ across sexes or at least are not able to completely offset the changing demand for female labour.  

To test the above hypothesis, for the present study, an indicator of rainfed rice cultivation intensity was 

constructed on the view that the heterogeneous gender impact would be the highest if rice is grown under 

                                                 
9 This is a historical pattern of tasks division which farmers attribute to the fact that women have small feet and hands and thus are 
less likely to destroy the seedlings while transplanting. Another explanation for the division is that men have traditionally tried to 
avoid this type of work because it entails long periods of back bending.  



14 BLAME IT ON THE RAIN?: GENDER DIFFERENTIATED IMPACTS OF DROUGHT ON AGRICULTURAL WAGE AND WORK  

IN INDIA    

rainfed conditions. If a state has at least 50 percent area under cultivation of rice then districts in that state 

are classified as rainfed rice growing areas.10 A state level indicator of rice cultivation is used since rice can 

be grown in select districts within a state having irrigated agricultural systems. In southern states of India and 

in the state of Punjab due to lower rainfall, rice cultivation is only done in a few districts under well-irrigated 

conditions. Thus, around 90 percent of area under rice is irrigated in those states (Sen, 1985). In such areas, 

rice cultivation may not occur due to better climate suitability but rather due to better irrigation facilities, which 

also mitigates the effect of rainfall shocks on rice yields. Hence, a state level indicator was applied for rice 

cultivation, since the heterogeneous gender impact of rice cultivation was expected to be the greatest in 

rainfed rice systems. To check the robustness of the results alternative definitions of rain-fed rice cultivation 

was applied in a region by using a district-level area under rain-fed rice cultivation. 

 

4.3. Estimation strategy and findings 
 
The effect of rainfall shocks on male and female wage gap in agriculture is examined. In addition to the above 
any different impact across rainfed rice cultivating areas relative to other areas in India is investigated. A 
district level panel dataset using the NSS rounds of 1993-1994, 1999-2000, 2004-2005 and 2007-2008 is 
created. Equation (1) below estimates the effect of rainfall shocks on male and female wages and equation 
(2) estimates the effect on gender gap in wages. 
 

ln (𝑊𝑗𝑡
𝑘 ) =  𝛽0 +  𝛽1(𝑅𝑎𝑖𝑛𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 + 𝛽2𝑋𝑗𝑡 +  𝛽3𝐷𝑗 +  𝛽4𝑇𝑡 + 𝜖𝑗𝑡                         (1) 

 

ln (𝑊𝑗𝑡
𝐹 ) − ln (𝑊𝑗𝑡

𝑀) =  𝛾0 +  𝛾1(𝑅𝑎𝑖𝑛𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 +  𝛾2𝑋𝑗𝑡 +  𝛾3𝐷𝑗 + 𝛾4𝑇𝑡 + 𝜖𝑗𝑡        (2) 

 

Here, k=M, F indexes male and females respectively and 𝑊𝑗𝑡
𝑘 is average wage in agriculture in district j at 

time t. Daily mean male and female wages of the sample periods are Indian Rupees (INR)10 and INR8 

(US$ 0.14-0.18) respectively (table 4.3). ‘RainShock’ is the rainfall shock experienced in district j at time t. 

𝑋𝑗𝑡 are time varying district characteristics. 𝐷𝑗 are district fixed effects that control for time invariant 

characteristics of the district, such as agro-ecological conditions, culture, norms, labour force characteristics 

and the initial level of development (table 4.3). 𝑇𝑡 is a vector of time dummies. The identification of the 

parameter of interest is thus based on over time variation in wages and rainfall in a district. The parameter of 

interest 𝛾1 gives the impact of rainfall shocks on gender wage gap. The realized rainfall shocks are random 

and hence the regressions give an unbiased estimate of 𝛾1. 

A district is a smaller administrative unit within states in India and is taken as the unit of analyses. This is 

based on the assumption that districts constitute separate agriculture labour markets in the country. Previous 

studies by Jayachandran (2006) and Rosenzweig (1984) also make a similar assumption since districts can 

be considered as distinct labour markets due to low mobility of rural labour across districts in India. We allow 

for clustering of standard errors within a region-year. The district level regressions are estimated with 

analytical weights equal to district population since the wage variables are means estimated at the district 

level. 

As discussed earlier, there can be a heterogeneous impact of the rainfall shocks on gender wage gap in 

the rainfed rice cultivating regions. In the below specification, it is examined if the effect of rainfall shocks on 

wage gap is different in the areas cultivating rainfed rice.  

 

 

ln (𝑊𝑗𝑡
𝑘 ) =  𝛽0 +  𝛽1(𝑅𝑎𝑖𝑛𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 + 𝛽′1(𝑅𝑎𝑖𝑛𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 ∗ 𝑅𝑖𝑐𝑒𝑗 + 𝛽2𝑋𝑗𝑡 + 𝛽3𝐷𝑗 + 𝛽4𝑇𝑡 + 𝜖𝑗𝑡         (3) 

 

                                                 
10 This indicator has been arrived at by averaging the area under rice and other crops over a span of 5 years, from 1999-2004, for 
all states where data is available. 
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ln (𝑊𝑗𝑡
𝐹 ) − ln(𝑊𝑗𝑡

𝑀) =  𝛾0 + 𝛾1(𝑅𝑎𝑖𝑛𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 + 𝛾′1(𝑅𝑎𝑖𝑛𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 ∗ 𝑅𝑖𝑐𝑒𝑗 + 𝛾2𝑋𝑗𝑡 + 𝛾3𝐷𝑗 +  𝛾4𝑇𝑡 + 𝜖𝑗𝑡   (4) 

 
Here, 𝑅𝑖𝑐𝑒𝑗 is the indicator variable for rainfed rice cultivation and γ′1 gives the differential impact on gender 

wage gap in rice cultivating areas relative to the others. Chin (2011) exploited a similar strategy of using the 

interaction of rice cultivation with rainfall shock, as an instrument for the labour force participation of females. 

While she used cross-sectional data, our estimation is based on panel data that allows us to control for district 

fixed effects.  

One possible concern may be that rice cultivation can be determined by local conditions that also affect 

labour market outcomes. Since the average is taken over a span of five years for arriving at the percentage 

area under rice cultivation, the rice indicator variable did not represent crop choice as a response to 

agricultural conditions prevailing in any given year. It reflects whether on an average there is rice cultivation 

in a district. District fixed effects are controlled for in the econometric specification, further alleviating any 

concerns about the endogeneity of the rice indicator variable. Even so an additional instrumental variable 

check is presented in the next section. 

Table 4.4 gives the estimates for the impact of rainfall shocks on wages. Both male and female wages 

seem to be affected equally by the shocks. A positive rainfall shock, defined as when rainfall is above the 

eightieth percentile of the district rainfall, led to an increase in female wages by 3.6 percent and male wages 

by 2.4 percent as compared to a normal year when rainfall was between the 20th and 80th percentile of the 

district rainfall. There was, however, no significant effect of rainfall shocks on the gender wage gap. Table 

4.5 shows the results for the specification with rainfall shock interacted with the rice cultivation dummy. Here, 

it was observed that the gender wage gap fell during positive shocks in rice suitable areas and increased 

during years of negative shock, defined as when the rainfall was below the 20th percentile of the district 

rainfall. Therefore, a positive rainfall shock in rice cultivating areas increased the female to male wage ratio 

by 4.8 percent. This was driven by a lower impact of rainfall shocks on male wages in rice-growing areas.  

 
 
Table 4.3. Variable definitions and summary statistics 

Variable Definition Mean 
Standard 
deviation 

Source 

Male wage Real average wage of male casual labourers in 
cultivation aged 15-60 years 

10.21 
 

8.55 
 

NSS 
 

Female wage Real average wage of female casual labourers in 
cultivation aged 15-60 years 

8.02 4.48 NSS 

Literate Percentage literate population 0.51 0.13 NSS 

Irrigation Percentage area under irrigation in a district 0.35 0.27 Census 

Bus Percentage villages connected by bus 0.41 0.33 Census 

Road Percentage villages connected by paved roads 0.51 0.29 Census 

Rail Percentage villages connected by rail 0.02 0.02 Census 

Bank Percentage villages having a commercial bank 
branch 

0.09 0.12 Census 

Town Mean distance from town (km) 21.34 11.48 Census 

Landless Percentage landless households 0.13 0.12 NSS 

Per capita 
expenditure 

Mean monthly per capita expenditure of a 
household in 1993 

292.75 67.69 NSS 

Sources: NSS (1993, 1999, 2004 and 2009); Census of India (2001) 
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Table 4.4. Impact of rainfall shocks on wages and gender wage gap 

 Female wage Male wage Wage ratio 

RainShock 0.036** 0.024* 0.012 

 (0.014) (0.014) (0.013) 

Constant 1.259*** 1.492*** -0.233*** 

 (0.017) (0.017) (0.014) 

Observations 1,216 1,216 1,216 

R-squared 0.874 0.903 0.493 
District and year fixed 
effects Yes Yes Yes 

Notes: Log of wages and log of female to male wage ratio is the dependent variable. The unit of analysis is a district 
and analytical weights equal to district rural population are used. Robust clustered standard errors are in 
parenthesis;***, ** and * indicate significance at the 1, 5 and 10 percent levels, respectively.  
 

 

Table 4.5. Impact of rainfall shocks on wages and gender wage gap in rainfed rice-growing 
areas 

  Female wage Male wage Wage ratio 

RainShock 0.037*** 0.039** -0.001 

 (0.014) (0.015) (0.014) 

RainShock*Rice -0.005 -0.053* 0.048* 

 (0.032) (0.032) (0.025) 

Constant 1.259*** 1.490*** -0.231*** 

 (0.017) (0.017) (0.014) 

Observations 1,216 1,216 1,216 

R-squared 0.874 0.903 0.495 

District and year fixed effects Yes Yes Yes 
Notes: Log of wages and log of female to male wage ratio is the dependent variable. The unit of analysis is a 
district and analytical weights equal to district rural population are used. Robust clustered standard errors are in 
parenthesis;***, ** and * indicate significance at the 1, 5 and 10 percent levels, respectively.  

 
 

To control for other variables that may affect the wage responsiveness to shocks in a district, the 

percentage of literate population in a district is included in the econometric specification as an indicator of 

education and interacted with the rainfall shock. Generally non-farm sector enterprises are in areas with 

better infrastructure and higher population education levels. By improving access to non-farm jobs, high 

education levels can insulate agriculture wages from rainfall shocks. The technological advancement in 

agriculture may also be greater in areas with a more educated workforce. So, it is expected that in districts 

with a larger literate population agricultural wages are likely to be better protected against rainfall variations. 

The percentage of the irrigated area in a district may lead to a differential effect of rainfall shocks on wages 

as well. To the extent that well irrigated areas experience smaller effects of rainfall shocks on yield of crops, 

the wages in irrigated areas tend be insulated against rainfall variations. However the cultivation of more risky 

crops in well-irrigated areas can make local agricultural wages more responsive to rainfall shocks. Using data 

from three Indian villages, Wadood and Lamb (2006) showed that areas with risky crop varieties increased 

with irrigation availability. In well irrigated areas, high value but risky water-intensive crops and varieties are 

a major source of income. While rainfall shocks may not affect the yield of cultivated crops, lower groundwater 

levels and less availability of canal water, due to insufficient rainfall, can result in less area planted under 

high value crops in a low rainfall year, affecting the value of the marginal labour input.11 

                                                 
11 The accessed report documents crop composition shifts to less water-intensive crops, such as gram and oilseed, as advised by 
the government in irrigated areas in years of drought, especially in the rabi season when the alternative seeds could be made 
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Table 4.6 shows the results conditional on the above indicators of development. Both male and female 

wages were less responsive to rainfall shocks in areas that are comprised of a more literate population since 

the interaction term was negative, but there is no impact on gender wage gap.12 On the other hand, both male 

and female wages were more responsive to rainfall shocks in irrigated areas since the interaction term was 

significantly positive. Thus, wages fell more in response to negative rainfall shocks in irrigated areas. As 

discussed earlier, the practice of high risk cultivation strategies in irrigated areas could lead to this result. The 

addition of the above controls does not, however, change the impact of rainfall shocks in rice-growing areas 

on the gender wage gap. The specification with education and irrigation controls was used as the baseline 

and further controls were added to check the robustness of the above results. 

 
Table 4.6. Impact of rainfall shocks on wages and the gender wage gap in rainfed rice-
growing areas with district characteristics controlled 

  Female wage Male wage Wage Ratio 

RainShock 0.153*** 0.101* 0.051 

 (0.056) (0.055) (0.052) 

RainShock*Rice -0.005 -0.057* 0.052** 

 (0.029) (0.029) (0.025) 

Literate 0.127 0.042 0.085 

 (0.177) (0.144) (0.173) 

Literate*RainShock -0.287*** -0.200** -0.087 

 (0.103) (0.099) (0.092) 

Irrigation 0.034 0.008 0.026 

 (0.058) (0.061) (0.045) 

Irrigation*RainShock 0.108* 0.129** -0.022 

 (0.058) (0.057) (0.056) 

Constant 1.207*** 1.476*** -0.269*** 

 (0.079) (0.064) (0.072) 
    

Observations 1,216 1,216 1,216 

R-squared 0.876 0.905 0.496 

District and year fixed effects Yes Yes Yes 
Notes: Log of wages and log of female to male wage ratio is the dependent variable. The unit of analysis is a 

district and analytical weights equal to district rural population are used. Robust clustered standard errors are in 
parenthesis;***, ** and * indicate significance at the 1, 5 and 10 percent levels, respectively.  

 
Jayachandran (2006) found that the effect of rainfall shocks on wages was lower in more developed 

areas. A host of other development indicators, such as accessibility to villages in a district by bus, road and 

rail, closeness of villages to a town and banking activity in a district, were used by Jayachandran (2006). The 

level of per capita expenditure as an indicator of poverty and the percentage of landless households in a 

district were also used as indicators of the subsistence level in a district. The robustness of the above results, 

when those indicators are included in the specification, was examined as well. Table 4.7 shows the results 

for indicators of accessibility, such as bus, road and rail, mean distance to town and banking activity, with the 

                                                 
available by the government to the farmers. Sometimes the irrigation water is diverted for drinking purposes as well 
(http://www.empowerpoor.org/downloads/drought1.pdf). Though, overall irrigation will improve the welfare of households since 
even with a greater percentage fall, the average wage in irrigated areas will be greater than in unirrigated areas in drought years. In 
India, among the irrigated districts in the study period, 90 percent have less than 75 per cent area under irrigation. 
12 Specification with separate female and male district-level education was also estimated, but due to high collinearity between the 
two, only male education was significant for males and female wage equations when both were added. However, when entered 
alone, female education was also significant. No effect on gender wage gap was observed for any education variable. The 
specification with average education was hence preferred. The other results did not change. 

http://www.empowerpoor.org/downloads/drought1.pdf
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last column incorporating all five indicators. Controlling for those indicators of development only strengthened 

the results that showed in rice suitable areas, the increase of female wages was more than the increase of 

male wages during good rainfall years. In the results obtained, none of the indicators of accessibility or their 

interaction with the rainfall shock had a significant effect on absolute wages or the female to male wage ratio. 

Other indicators of poverty, such as percentage of landless households and monthly per capita consumption 

of households in a district in 1993, were controlled, along with the previous indicators. As observed 

previously, those indicators did not affect the main result.   

 
 
Table 4.7. Impact of rainfall shocks on wages and gender wage gap in rain-fed rice growing 
areas with district characteristics and development indicators controlled 

 (1) (2) (3) (4) (5) (6) (7) (8) 

  
Wage 
ratio 

Wage 
ratio 

Wage 
ratio 

Wage 
ratio 

Wage 
ratio 

Wage 
Ratio 

Wage 
ratio 

Wage  
ratio 

Indicator Bus Road Rail Bank Town All 
 

Landless             
   Per capita 
expenditure   

                  
RainShock 0.054 0.057 0.048 0.052 0.067 0.077 0.082 0.066 

 (0.052) (0.051) (0.052) (0.052) (0.064) (0.063) (0.063) (0.076) 

RainShock*rice 0.059** 0.063** 0.052** 0.052** 0.053** 0.076*** 0.074*** 0.078*** 

 (0.027) (0.027) (0.025) (0.025) (0.024) (0.028) (0.028) (0.029) 

Literate 0.088 0.097 0.083 0.085 0.085 0.099 0.088 0.101 

 (0.174) (0.173) (0.174) (0.173) (0.173) (0.175) (0.176) (0.174) 

Literate*RainShock -0.124 -0.132 -0.076 -0.090 -0.089 -0.142 -0.136 -0.146 

 (0.097) (0.100) (0.091) (0.091) (0.093) (0.102) (0.104) (0.109) 

Irrigation 0.031 -0.016 0.023 0.026 0.025 -0.014 -0.014 -0.012 

 (0.046) (0.058) (0.046) (0.045) (0.046) (0.059) (0.059) (0.060) 

Irrigation*RainShock -0.029 -0.041 -0.019 -0.021 -0.029 -0.049 -0.046 -0.051 

 (0.054) (0.055) (0.057) (0.056) (0.059) (0.062) (0.061) (0.062) 

Indicator -0.079 0.084 0.319    -0.047  

 (0.108) (0.075) (0.675)    (0.094)  

Indicator*RainShock 0.034 0.040 -0.241 0.007 -0.001  -0.082 0.000 

 (0.040) (0.047) (0.700) (0.103) (0.001)  (0.099) (0.000) 

Constant -0.241*** -0.296*** -0.273*** -0.269*** -0.269*** -0.260*** -0.247*** -0.261*** 

 (0.087) (0.077) (0.073) (0.072) (0.072) (0.090) (0.091) (0.089) 

Observations 1,216 1,216 1,216 1,216 1,216 1,216 1,216 1,216 

R-squared 0.496 0.497 0.496 0.496 0.496 0.498 0.498 0.498 
District and year 
fixed effects Yes Yes Yes Yes Yes Yes Yes Yes 

Notes: Log of female to male wage ratio is the dependent variable. The unit of analysis is a district and analytical weights equal to 

district rural population are used. Robust clustered standard errors are in parenthesis;***, ** and * indicate significance at the 1, 5 
and 10 percent levels, respectively.  

 

4.4. Robustness checks 
 

In the previous section, it was argued that the interaction of rice cultivation with rainfall shock is exogenous 

since district fixed effects were controlled. To further allay any endogeneity concerns, the rice growing states 

dummy is instrumented using the mean state rainfall level during the period 1971-2008. The interaction of 

“RainShock” with mean monsoon rainfall is used as an instrument for the interaction of “RainShock” and 

“Rice”. Long term mean rainfall is unlikely to be correlated with the labour market outcomes once district fixed 

effects are controlled since it is an exogenously determined weather variable. It is also likely to be highly 

correlated with average rainfed rice cultivation in a region since rice is a water-intensive crop. The first stage 
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results showed that the interaction of rainfall shock and mean rainfall level was a significant predictor of the 

interaction of rainfall shock and rice cultivation, which would be the case if mean rainfall level acts as the 

determining factor behind the choice of farmers to cultivate rice in a particular state. Table 4.8 shows the 

result of the two-stage least squares estimation along with the F-statistic of the first stage. The F-stat showed 

that the instrument was significant at one percentage level. The second stage result confirmed the findings 

of the previous regressions that the gender wage gap reduced in rice growing regions in years of high rainfall 

and increased in years of low rainfall. The magnitude of the impact was only slightly higher than the reduced 

form regression in table 4.6, indicating that endogeneity is not a major concern.  

 

Table 4.8. Impact of rainfall shocks on wages: Two-stage least squares estimates 

  Female wage Male wage Wage ratio 

RainShock 0.153*** 0.102** 0.051 
 (0.048) (0.048) (0.045) 

RainShock*Rice -0.008 -0.069** 0.061** 
 (0.033) (0.032) (0.030) 

Literate 0.128 0.045 0.082 
 (0.151) (0.122) (0.147) 

Literate*RainShock -0.286*** -0.196** -0.090 
 (0.089) (0.085) (0.079) 

Irrigation 0.033 0.007 0.026 
 (0.049) (0.052) (0.039) 

Irrigation*RainShock 0.109** 0.132*** -0.024 
 (0.050) (0.050) (0.048) 

Constant 0.909*** 1.693*** -0.784*** 
 (0.060) (0.128) (0.117) 

Observations 1,216 1,216 1,216 

F-Stat for first stage 177.26 177.26 177.26 

District and year fixed effects Yes Yes Yes 
Notes: Log of wages and log of female to male wage ratio is the dependent variable. The unit of analyses 
is a district and analytical weights equal to district rural population are used. Robust clustered standard 
errors are in parenthesis; ***, ** and * indicate significance at the 1, 5 and 10 percent levels respectively.  

 
 

To further check the robustness of the results obtained in the previous section, a district-level indicator of 

rice cultivation was used. The percentage area under rainfed rice cultivation in a district was calculated by 

multiplying the district-level percentage area under rice cultivation with the percentage area under rice crop 

which was unirrigated in the state to which the district was located.13 This was expected to be a good indicator 

at the district-level due to uniformity within the states in rainfed rice cultivation. In the states of Punjab, 

Haryana, Andhra Pradesh and Tamil Nadu, rice is intensively cultivated in a few districts and the entire area 

cultivated under rice is irrigated. In other states, the area where irrigated rice is cultivated is limited. Rice can 

be grown under both rainfed and irrigated conditions. It is very crucial to make this distinction as the rainfed 

areas are more likely to suffer yield shocks in rice production that affects demand for labour. Table 4.9 shows 

the result with this alternative district-level indicator of rice cultivation. The result supported the previous 

finding that a positive rainfall shock decreased the gender wage gap (increased the female to male wage 

ratio), while a negative shock increased the gender wage gap (decreased the female to male wage ratio) as 

the percentage area under rainfed rice cultivation in a district increased. This was driven by a lower effect of 

rainfall shocks on male wages in rain-fed rice cultivating regions. The above result was not affected when 

                                                 
13 The district level crop-wise irrigated area is not reported for all states. To overcome this data constraint, the state-level crop- wise 
irrigated area (1999-2004) was used. This information is available for all states from the Directorate of Economics and Statistics, 
Ministry of Agriculture, India. 
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district-level development indicators, such as road and railway accessibility, mean distance from a town or 

mean monthly per capita expenditure, were controlled. 

In the second robustness check, state time trends were added to the above specification in order to 

control for any state specific trends in wages that could have been omitted. The results after controlling for 

state specific time trends are shown in the last column of table 4.9. As can be seen, the previous result was 

robust to the inclusion of those trends as well. 

 

Table 4.9. Impact of rainfall shocks on wages and gender wage gap with alternative rainfed 
rice cultivation definitions 

  Female wage Male wage Wage ratio Wage ratio 
RainShock 0.152*** 0.099* 0.053 0.070 
 (0.057) (0.054) (0.052) (0.067) 
RainShock*Rice -0.064 -0.169** 0.104* 0.128* 
 (0.067) (0.065) (0.056) (0.074) 
Constant 1.202*** 1.467*** -0.265*** -0.228*** 
 (0.079) (0.064) (0.072) (0.080) 
     
Observations 1,216 1,216 1,216 1,216 
R-squared 0.877 0.905 0.495 0.525 
District and year fixed effects Yes Yes Yes Yes 
State time trend No No No Yes 

Notes: Log of wages and log of female to male wage ratio is the dependant variable. The unit of analysis is a district and 
analytical weights equal to district rural population are used. The regressions include baseline controls for education and 
irrigation. Robust clustered standard errors are in parenthesis; ***, ** and * indicate significance at the 1, 5 and 10 percent 
levels, respectively. Rice is defined as district-level area under rice cultivation under rain-fed conditions 

 

 
In the last robustness check, the analysis is conducted at the individual level. The district-level estimates 

did not take into account the difference in labour force characteristics for males and females in agriculture. 

To the extent that the difference in characteristics were constant over time within a district, district fixed effects 

took into account the effect of those differential characteristics. To see if the results were robust to the 

inclusion of individual characteristics the following equation was estimated.  

 

ln(𝑊𝑖𝑗𝑡) =  𝛼0 + 𝛼1𝑅𝑆ℎ𝑜𝑐𝑘𝑗𝑡 + 𝛼2𝐹𝑒𝑚𝑎𝑙𝑒𝑖 + 𝛼3𝑅𝑆ℎ𝑜𝑐𝑘𝑗𝑡 ∗ 𝐹𝑒𝑚𝑎𝑙𝑒𝑖 + 𝛼6𝐶𝑖𝑗𝑡 +  𝛼7𝐷𝑗 +  𝛼8𝑇𝑡 + 𝜀𝑖𝑗𝑡       (5) 

 
Here, i refers to an individual in district j at time t. Cijt are individual characteristics, Dj are district fixed effects 

and Tt are time fixed effects. The differential impact of rainfall shocks on gender wage gap here is given 

by 𝛼3. A significantly positive value of 𝛼3 indicates that gender gap in wages is lower in years of good rainfall 

and greater in years of low rainfall. 

To check for the heterogeneous effect of rice cultivation in an area, the below specification was estimated 

in which the rice indicator was interacted with the product of a female dummy and the rainfall shock. Here 𝛼′3 

gives the differential impact of rainfall shock on gender gap in wages in rice-growing areas. A significantly 

positive value of 𝛼′3 indicates that the gender gap in wages is lower in years of good rainfall and greater in 

years of low rainfall in rice growing areas relative to the other areas.  

 

ln(𝑊𝑖𝑗𝑡) =  𝛼0 +  𝛼1𝑅𝑆ℎ𝑜𝑐𝑘𝑗𝑡 + 𝛼2𝐹𝑒𝑚𝑎𝑙𝑒𝑖 + 𝛼3𝑅𝑆ℎ𝑜𝑐𝑘𝑗𝑡 ∗ 𝐹𝑒𝑚𝑎𝑙𝑒𝑖 + 𝛼4𝑅𝑆ℎ𝑜𝑐𝑘𝑗𝑡 ∗ 𝑅𝑖𝑐𝑒𝑗 + 𝛼5𝐹𝑒𝑚𝑎𝑙𝑒𝑖 ∗ 𝑅𝑖𝑐𝑒𝑗

+ 𝛼′3𝑅𝑆ℎ𝑜𝑐𝑘𝑗𝑡 ∗ 𝐹𝑒𝑚𝑎𝑙𝑒𝑖 ∗ 𝑅𝑖𝑐𝑒𝑗 + 𝛼6𝐶𝑖𝑗𝑡 +  𝛼7𝐷𝑗 +  𝛼8𝑇𝑡 + 𝜀𝑖𝑗𝑡                                                     (6) 

 
Table 4.10 shows the individual level results. Females earned on average 26 percent less than males in 

agriculture. Wages increased with positive rainfall shocks and there was no differential impact on male and 

female wages at the overall level (𝛼3 is insignificant) in column (1). Column (2) includes the interaction of the 

rice indicator with the rainfall shock and a female dummy. A positive rainfall shock in rice-growing areas 
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increased female wages relative to male wages by 3.4 percent. Column (3) shows the individual regressions 

with the alternative definition of rainfed rice cultivation in a district and the previous findings continued to hold. 

In general, the wage gap between males and female was smaller in rice-growing regions, but it exacerbated 

during negative rainfall shocks and decreased during positive rainfall shocks. 

 
Table 4.10. Impact of rainfall shocks on wages using individual level data 

  (1) (2) (3) 

  Wage Wage Wage 

RainShock 0.034*** 0.170*** 0.170*** 

 (0.004) (0.019) (0.019) 

Female -0.268*** -0.226*** -0.235*** 

 (0.004) (0.014) (0.014) 

Female*RainShock 0.002 0.046 0.034 

 (0.006) (0.028) (0.029) 

Female*Rice  0.151*** 0.447*** 

  (0.009) (0.019) 

RainShock*Rice  -0.034*** -0.093*** 

  (0.009) (0.021) 

Female*RainShock*Rice  0.034** 0.068** 

  (0.015) (0.033) 

Constant 1.164*** 1.099*** 1.085*** 

 (0.016) (0.024) (0.024) 

    

Observations 84,793 84,793 84,793 

R-squared 0.619 0.624 0.625 

District controls No Yes Yes 

District and year fixed effects Yes Yes Yes 
Notes: Log of wage is the dependant variable. The regressions are weighted using the sampling weights in 
the National Sample Survey. Robust standard errors are in parenthesis; ***, ** and * indicate significance at 
the 1, 5 and 10 percent levels, respectively. Individual controls are age, age square and education. The 
baseline controls for education and irrigation and all their interactions with rainfall shock and a gender 
dummy are included in columns (2) and (3).In column (2) rice is defined as a dummy for states in which at 
least 50 percent of its area is under rice cultivation. In column (3) rice is defined as a district-level area under 
rice cultivation under rainfed conditions. 
 

4.5. Possible mechanisms 
 
As discussed in the theoretical section, there can be both a demand-side and a supply-side phenomenon, 

which can result in a differential effect of rainfall shocks on male and female wages. To understand the gender 

dynamics in the agricultural labour market, the side of the labour market that is driving the above findings 

must be determined. The documented anecdotal evidence on rice cultivation and women suggested that 

demand for women was more in rice-growing areas in years of good rainfall as women were in greater 

demand for work in the rice fields due to their comparative advantage in tasks, such as transplanting and 

weeding. But, it could it also be that in those rice-growing areas, women were less able to adjust their labour 

supply in bad rainfall years as compared to men, which resulted in a larger wage gap. 

The documented evidence also pointed to the mechanism of demand-side effects on female labour in the 

rice-growing areas due to changes in crop composition and cultivating methods. Pandey, Bhandari and Hardy 

(2007) document in their report the coping strategies of rice farmers in regions in eastern India during years 

of low rainfall. About 40 percent of the farmers reported a change in cropping patterns during bad rainfall 

years with either an early sowing of the next season crop or replanting with a different crop (Pandey et al., 
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2007). Usually in rainfed rice-growing areas, the rice-wheat or rice-pulse cultivation pattern is followed. Maize, 

oilseeds, pulses or cash crops, such as vegetables, are often grown to compensate for the loss of the rice 

crop, depending on soil suitability and seed availability. Pandey et al. (2007) also found that 10-30 percent 

of the farmers in the states of eastern India changed the crop establishment method of rice from transplanting 

to broadcasting, if they had not already sown the rice crop when the drought hit. In normal years, farmers 

use transplanting as the broadcasting method of sowing rice generally results in lower rice yields. Farmers 

who had already sown the crop before a drought also replanted the rice crop again if possible (using 

broadcasting).When the broadcasting technique was applied, fewer women were employed as compared to 

when farmers applied the technique of transplanting, which can only be conducted in flooded fields (Sen, 

1985).  

As a test of the above documented evidence one could look at the response of major crop yields to rainfall 

shocks in rainfed rice growing areas relative to the other areas. Farmers in rainfed rice areas are likely to 

shift to crops other than rice in response to low rainfall when the yields of other crops do not fall while the 

yield of rice crop is lower. To check for this hypothesis we estimate the below equations: 

 
𝑌𝑗𝑡,

𝑟 =  𝜃0 +  𝜃1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 +  𝜃′1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 ∗ 𝑅𝑖𝑐𝑒𝑗 +  𝜃3𝐷𝑗 + 𝜃4𝑇𝑡 + 𝜖𝑗𝑡            

𝑌𝑗𝑡,
𝑜 =  𝜗0 + 𝜗1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 +  𝜗′1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 ∗ 𝑅𝑖𝑐𝑒𝑗 +  𝜗3𝐷𝑗 +  𝜗4𝑇𝑡 + 𝜖𝑗𝑡           

 
Here, 𝑌𝑗𝑡,

𝑟  is the log of yield of rice crop and 𝑌𝑗𝑡,
𝑜  is the log of yield of other crops like Wheat, Bajra, Gram and 

Maize. We expect the crop yields to respond positively to rainfall shocks (𝜃1 > 0, 𝜗1 > 0). If the documented 

evidence is correct then in the rain-fed rice growing areas the yield of rice should be either more or equally 

responsive to rainfall shocks (𝜃′1 ≥ 0) while the yields of other crops should be less responsive to rainfall 

shocks (𝜗′1 < 0) in comparison to areas not cultivating rainfed rice.   

 
 

Table 4.11. Impact of rainfall shocks on yield of crops 
Panel A 

 Rice Wheat Bajra Gram Maize 
RainShock 0.081*** 0.062*** 0.092*** 0.098*** 0.032*** 
 (0.010) (0.008) (0.015) (0.010) (0.012) 
Rice*RainShock 0.020 -0.024 -0.153*** -0.073*** -0.061** 
 (0.019) (0.015) (0.049) (0.021) (0.024) 
Constant 0.518*** 0.657*** -0.213*** -0.283*** 0.428*** 
 (0.014) (0.011) (0.023) (0.015) (0.017) 
Observations 4,110 3,548 2,628 3,560 3,697 
R-squared 0.809 0.878 0.711 0.655 0.681 
District and year fixed effects Yes Yes Yes Yes Yes 

Panel B 
RainShock 0.056*** 0.071*** 0.117*** 0.095*** 0.044*** 
 (0.011) (0.008) (0.016) (0.011) (0.013) 
Rice*RainShock 0.188*** -0.089*** -0.546*** -0.086* -0.168*** 
 (0.042) (0.032) (0.107) (0.046) (0.052) 
Constant 0.515*** 0.658*** -0.207*** -0.285*** 0.430*** 
 (0.014) (0.011) (0.023) (0.015) (0.017) 
Observations 4,110 3,548 2,628 3,560 3,697 
R-squared 0.810 0.879 0.713 0.654 0.682 
District and year fixed effects Yes Yes Yes Yes Yes 

Notes: The dependent variable is the log of yield of a crop in a district according to 2001 census district boundaries for the 14 
major states in the analyses. Standard errors are in parenthesis; ***, ** and * indicate significance at the 1, 5 and 10 percent, 
respectively. Rice is defined as a district level area under rice cultivation under rain-fed conditions. In panel A, rice is defined as 
a dummy for states having at least 50 percent area under rice cultivation. In panel B, rice is defined as s district-level area under 
rice cultivation under rain-fed conditions. 
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Table 4.11 shows the estimation results for the above specifications. In Panel A, ‘Rice’ is a dummy 

variable for major rice growing states whereas in Panel B ‘Rice’ is defined as the percentage area under rain-

fed rice cultivation in a district. In Panel A, 𝜃′1 > 0 but is insignificant. In Panel B, the estimates show that as 

area under rain-fed rice cultivation increases, the yield of rice is affected significantly more by rainfall shocks 

(𝜃′1 > 0). For crops like Wheat, Gram, Bajra and Maize, their yield is affected significantly less by rainfall 

shocks in rain-fed rice growing regions (𝜗′1 < 0) in comparison to other regions. In rainfed rice growing areas, 

even if the rainfall is below the twentieth percentile, the yield of crops like Wheat, Gram, Bajra and Maize 

does not fall. These crops require less water than rice and hence can be grown even in drought like conditions 

in the rain-fed rice growing regions which on an average receive high rainfall. Since these crops require less 

female labour in comparison to rice, lesser reduction in yield of these crops would lead to a greater fall in 

demand for female labour as compared to male labour in rainfed rice growing areas.  

The above findings on crop yields and the documented evidence on farmers’ coping strategies suggested 

that in rice-growing areas, the crop was transplanted in high rainfall years, whereas in the low rainfall years, 

rice was either grown by broadcasting or substituted by other crops. Both of those coping strategies resulted 

in a greater fall in female labour demand than male labour demand in low rainfall years. Thus, the observed 

impact of rainfall shocks on wage gap in rice-growing areas relative to the other areas could be the result of 

a relatively greater fall in the marginal product of female labour as compared to male labour due to the 

asymmetric demand effect. 

Another test to distinguish between the labour demand and labour supply effects could be to evaluate the 

impact of rainfall shocks on the quantity of males and females employed in agriculture. Under the assumption 

of upward sloping labour supply curves in own wage for both males and females, if a greater fall in women’s 

wages relative to men’s is due to a differential fall in demand, then female hours of work are likely to decrease 

more relative to men hours of work in rice-growing regions when a negative rainfall shock occurs.14 On the 

other hand, if differences in labour supply elasticity or labour supply shifts are driving the results, then 

women’s hours of work are likely to be affected less relative to men by rainfall shocks in rainfed rice-growing 

regions. To check this hypothesis, the equations below were estimated:  

 

 𝐿𝑗𝑡
𝑀 =  𝛼0 +  𝛽1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 +  𝛼1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 ∗ 𝑅𝑖𝑐𝑒𝑗 + 𝛼2𝐷𝑗 + 𝛼3𝑇𝑡 + 𝜖𝑗𝑡 

 𝐿𝑗𝑡
𝐹 =  𝛼′0 +  𝛽′1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 + 𝛼′1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 ∗ 𝑅𝑖𝑐𝑒𝑗 +  𝛼′2𝐷𝑗 + 𝛼′3𝑇𝑡 + 𝜖𝑗𝑡 

𝐿𝑗𝑡
𝐹 − 𝐿𝑗𝑡

𝑀 =  𝛾0 +  𝛾1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 + 𝛾′1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 ∗ 𝑅𝑖𝑐𝑒𝑗 +  𝛾2𝐷𝑗 +   𝛾3𝑇𝑡 + 𝜖𝑗𝑡 

 
Here L is defined as the proportion of days worked in agriculture per person per week in age 15-60 years in 

rural areas of district j at time t. If the relative demand effects in rice-growing areas are at work, then the sign 

of 𝛾′1 should be positive under the assumption of upward sloping supply curves in own wage.  

Another check for the mechanism could be the differential variation in unemployment rates for males and 

females. To check the hypotheses if unemployment rates among males and females were differentially 

affected in rice-growing areas as compared to non-rice growing areas, the below equation was estimated: 

 

𝑈𝑗𝑡
𝐹 − 𝑈𝑗𝑡

𝑀 =  𝜋0 +  𝜋1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 +  𝜋′1(𝑅𝑆ℎ𝑜𝑐𝑘)𝑗𝑡 ∗ 𝑅𝑖𝑐𝑒𝑗 +  𝜋2𝐷𝑗 +  𝜋3𝑇𝑡 + 𝜖𝑗𝑡 

 
Here U is defined as the proportion of days unemployed per person per week in age 15-60 years in rural 

areas of district j at time t. If the relative demand effects in rice-growing areas are at work, then the sign of 

𝜋′1 in the above equation should be negative. 

Table 4.12 shows the results for days worked in cultivation and days unemployed. Rainfall shock and the 

proportion of days worked in agriculture were positively associated as expected, though not significantly. In 

rice-growing areas, low rain years led to higher demand for male work days than for women work days. The 

effect on relative female employment was positive and significant in both panels A and B. This evidence 

                                                 
14 If the supply curve for agriculture for females is backward bending, then a greater fall in female labour demand is likely to 
increase female hours of work more relative to men in rice-growing regions. 



24 BLAME IT ON THE RAIN?: GENDER DIFFERENTIATED IMPACTS OF DROUGHT ON AGRICULTURAL WAGE AND WORK  

IN INDIA    

suggests the existence of demand-side effects in rice-growing regions. The last column in table 4.12 shows 

the results for the estimation with unemployment days. The results showed that women in rice-growing areas 

suffered a larger increase in unemployment relative to men when rainfall was low. Again, this evidence also 

suggested that there were demand-side effects, resulting in a larger gender wage gap in rice-growing areas 

in years of low rainfall. The employment of females might fall due to more females attending to domestic 

chores, such as collecting water and fuelwood, the demand for which increases during drought years. 

However, the relatively greater fall in female employment in rice-growing areas during drought years as 

compared to other areas was likely due to the demand effect as the increased burden of domestic chores 

was likely to be equal across all areas. 

 

 
Table 4.12. Impact of rainfall shocks on days worked in agriculture and unemployment days 
per person per week 

Panel A 

  
Female 
days  Male days    

Relative female  
days 

Relative Female 
unemployment 

RainShock 0.008 0.004 0.004 0.003** 

 (0.007) (0.009) (0.008) (0.001) 

RainShock*Rice -0.003 -0.021* 0.019* -0.006* 

 (0.008) (0.012) (0.010) (0.003) 

Constant 0.227*** 0.512*** -0.284*** -0.018*** 

 (0.007) (0.009) (0.007) (0.001) 

Observations 1,216 1,216 1,216 1,216 

R-squared 0.824 0.744 0.820 0.586 

District and year fixed effects Yes Yes Yes Yes 

Panel B 

  
Female 
days Male days 

Relative female 
days 

Relative female 
unemployment 

RainShock 0.007 0.006 0.000 0.004*** 

 (0.007) (0.009) (0.008) (0.001) 

RainShock*Rice 0.004 -0.055** 0.059** -0.017** 

 (0.020) (0.027) (0.026) (0.008) 

Constant 0.227*** 0.512*** -0.284*** -0.018*** 

 (0.007) (0.009) (0.006) (0.001) 

Observations 1,216 1,216 1,216 1,216 

R-squared 0.824 0.744 0.820 0.588 

District and year fixed effects Yes Yes Yes Yes 
Notes: In panel A, rice is a dummy variable for major rice-growing states, whereas in panel B, district-level rice percentage under 
rainfed conditions is used. The unit of analysis is a district and analytical weights equal to district rural population are used. Robust 
clustered standard errors are in parenthesis; ***, **, * and # indicate significance at the 1, 5, 10 and 15 percent, respectively.  
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5. Focus group discussions 
 
Focus group discussions across 26 villages in India were conducted with the following objectives: 

 

1) To understand the formation of agricultural wages in a village, the gender differential in wages and 

the role of crops grown with gender gap in wages; 

2) To identify the effect of low rain fall on agricultural wages, and if the effect varied by gender, and its 

relation to gender roles in agriculture; 

3) To identify the constraints women face in the village that led to their lack of participation in non-

agricultural activities;  

4) To identify the livelihood diversification opportunities available to men and women in a low rainfall 

year;  

5) To obtain information on government’s interventions in a village when it was hit by a drought and if it 

was gendered in nature;  

6) To identify the effect of low rainfall on domestic activities of women, such as the collection of water 

and fuelwood and care of livestock;  

7) To identify the effect of low rainfall on women’s and men’s health. 

 

5.1. Selection of study areas 
 
To assess the impact of rainfall shocks on various aspects of agricultural households in India, focus group 

discussions were conducted in two states, Maharashtra and Orissa. Maharashtra was selected because 

drought was declared in many districts in the state during the 2011-2012 agricultural year. The villagers were 

thus able to recall the effects of the drought vividly. Two adjacent districts with geographical differences, 

Nashik and Ahmadnagar, were selected in Maharashtra. Western parts of Nashik belong to the “Western 

Ghats”, which receive on average higher rainfall. Eastern Nashik and Ahmadnagar, on the other hand, are in 

the rain-shadow region, which is part of the “scarcity zone”. Also of note, parts of Nashik are tribal dominated. 

In Orissa, the district selected for the study was Keonjhar. This district has tribal and non-tribal areas, and its 

general climatology matches that of the rainfed rice-growing areas of Eastern India. Thus, the latter was 

chosen to be able to provide insights into the mechanism leading to observed differential wage changes for 

males and females in the rainfed rice-growing regions. Also, Keonjhar was declared as being drought-hit in 

2010 due to less than normal rainfall, which resulted in a more than 50 percent loss in agricultural output. 

This further increased the recall value of responses in the discussions.  

The district collector’s office in each district has a list of the drought-affected blocks and villages. The 

latest years for the lists in Nashik, Ahmadnagar and Keonjhar were 2011, 2011 and 2010, respectively.  Those 

lists aided in the selection of villages within those districts.  

District officials follow a system of paisewari (crop cutting estimates) to declare a village drought affected. 

If the fall in output is more than 50 percent due to less rainfall in a village, the village is declared as drought 

hit. The fall in output is estimated by selecting a few sample fields or on the basis of a visual inspection during 

harvest time. If many villages in a block are declared drought hit, then the entire block is declared as drought 

hit. If more than half of the blocks have been declared as drought hit, then the entire district is declared as 

drought affected by the government. 

Table 5.1 contains a brief description of the selected districts. Nashik is the most urbanized in the selected 

districts and also has the lowest number of people dependent on agriculture. Among the three districts, 

Keonjhar has the lowest literacy rate of 60 percent and the highest proportion of scheduled tribes15 at 40 

                                                 
15 Tribes in India which are regarded as socially disadvantaged. 
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percent. Keonjhar also has the lowest percentage of cultivated area due to high forest coverage. In all three 

districts, less than 30 percent of the area is under irrigation. As for the crop composition, major kharif crops 

are millets and maize in Nashik and Ahmadnagar followed by rabi crops of wheat and other crops, such as 

onion, that are grown throughout the year. In Keonjhar, rice is the main kharif crop, grown in some areas in 

rabi as well. Maize, gram, vegetables and oilseeds are other crops grown. Thus, the crops grown are in line 

with the general climatology of the districts, with dryland cereals, such as bajra and jowar being grown in the 

selected districts of Maharashtra and rice in Keonjhar. Apart from cultivation, in Ahmadnagar, livestock 

activities, such as dairy and poultry farming, also serve as a major earning source. 

 

 
Table 5.1. Description of the study areas chosen 

State Maharashtra Maharashtra Orissa 

District Nashik Ahmadnagar Keonjhar 

Number of villages chosen 8 5 13 

Normal Average annual rainfall (mm) 1,076 561 1,488 

Urban population (%) 43 20 14 

Scheduled tribes (%) 26 8 45 

Literacy rate (%) 82 79 68 

Agricultural workers (%) 61 71 66 

Non-agricultural workers (%) 39 29 33 

Land under cultivation (%) 53 67 38 

Irrigated area (%) 26 29 21 
Major crops (percentage of 
cultivation): 

Millets (Bajra and 
jowar) (40) 

Millets (Bajra and 
jowar) (58) Rice (61) 

 Maize (9) Wheat (13) Gram (16) 

 Wheat (8) Sugarcane (12) Vegetables (10) 

 Onion (8) Pea (8) Maize (8) 

 Vegetables (7) Soybean (5) Oilseed (Niger) (5) 
Commercial poultry 
farming(number of birds ('000)) 3,810 399,721 1,026 

Source: Department of Agriculture and Cooperation, Ministry of Agriculture, Government of India (2011); Census of India (2011) 

 

5.1.1. Selection of blocks within districts 
 
Table 5.2 shows the blocks selected in the districts for the study. In Nashik, the Triambhak block is in the 

Western Ghat region and is tribal dominated, while the remaining blocks are in the plain zone, an area that 

receives less rainfall. The blocks of Ahmadnagar are in the scarcity zone and are not dominated by tribes. 

Keonjhar, Banspal and Telkoi are in hilly tribal areas where farmers grow upland paddy, while the other blocks 

are in plain areas, where lowland paddy is grown.  

One block in each state that had not been declared drought hit by the state government was selected in 

order to get more heterogeneity in the study and to understand the extent to which shocks tend to be 

correlated across villages despite the low intensity of shocks at the local level. They are Triambhak in 

Maharashtra and Patana in Orissa. In those two blocks, low rainfall resulted in a drop in output in 2011 and 

2010, respectively, but the decline was less than 50 percent for each block. The other selected blocks that 

had been declared drought affected were chosen on the basis of distance from the district headquarters and 

heterogeneity in agricultural conditions. Thus, blocks within a district were selected on the basis of criterion 

sampling. 
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Table 5.2. Selected blocks in the districts of the study 

District Nashik Ahmadnagar Keonjhar 
Blocks selected  
(number of villages 
selected) 
  

Satana (2) Sangamner (2) Banspal (2) 

Niphad (2) Parner (2) Telkoi (2) 

Sinnar (2) Ahmadnagar (1) Champua (4) 

Triambhak (2)  Jhumpura (2) 

  Saharapada (2) 

    Patana (1) 

 

5.1.2. Selection of villages within blocks 
 
As discussed earlier, the villages in each block were chosen from lists of drought-affected villages obtained 

from district headquarters. Two villages on the lists were chosen randomly from each block selected, except 

for the two blocks that were not declared affected by drought, namely Triambhak in Maharashtra and Patana 

in Orissa. From the Champua block in Orissa, four villages were selected. Those four villages had been 

declared drought affected in 2010, with the intensity of drought being the highest among all the blocks in 

Keonjhar. Table 5.3 shows the list of villages selected in the blocks. 

 
Table 5.3. Demographic descriptive of the selected villages 

District 
 

Block 
 

Villages  
 

Households 
 

Population 
 

Scheduled 
tribe (%) 

Scheduled 
caste (%) 

Nashik Satana Karanjad 438 2,361 21 11 
  Virgaon 815 4,200 24 2 
 Niphad Pimpalgaon nipani 353 2,000 9 15 
  Talwade 190 1,300 11 8 
 Sinnar Sayale 310 1,663 1 23 
  Dodi bk 798 5,290 6 8 
 Triambhak Mulegaon 327 2,194 60 20 
    Kalmuste 111 618 92 7 
       
Ahmadnagar Sangamner Nimon 808 4,857 3 6 
  Pemgiri 631 3,298 11 4 
 Parner Bhondre 84 450 0 10 
  Pokhari 376 2,166 26 11 
  Ahmadnagar Pangarmal 258 1,372 0 6 
       
Keonjhar Banspal Jantari 115 521 96 3 
  Kuanar 322 1,588 84 6 
 Telkoi Oria 180 863 82 3 
  Halpuri 150 764 32 10 
 Champua Nuagaon 73 352 51 0 
  Jajopasi 158 725 60 1 
  Sadangi 233 1,111 37 1 
  Parudiposi 176 848 35 18 
 Jhumpura  Ukhunda 439 2,210 30 17 
  Mahadevpur 96 471 6 0 
 Saharapada Lunga 141 694 38 1 
  Udayapur 977 4,146 27 22 
  Patana Kantiapada 79 337 12 0 
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5.1.3. Time period of the study 
 
The focus group discussions in Nashik and Ahmadnagar were conducted in June 2012, while the one in 

Keojhar was conducted in early July 2012. They were thus carried out during an agriculturally lean season 

(before the monsoon begins) in Maharashtra and in the intermediate season between sowing and 

transplanting in Orissa (the initial monsoon rains). The choice of this time period ensured that agricultural 

workers were available in the village for discussions and not pre-occupied with agricultural work. Due to the 

time period selected, it was easier to organize the discussions and the participating households were more 

willing to share their experiences on the effect of low rainfall on different aspects of their lives.  

5.2. Methodology 
 
A minimum of two focus group discussions were carried out in each village, one each for men and women 

from cultivator households. Cultivator households are defined as households whose members work on their 

own land and also work on other people’s land as labourers. In general, their landholdings are less than five 

acres, a medium land-holding size. The participating households in the focus group discussions were limited 

to those that had landholdings of up to a maximum of five acres to ensure that the study did not concentrate 

on the lower end of the landholdings or the higher end. The age group of the participants was 15 to 60 years. 

In villages with a substantial number of landless labourers who primarily relied on agriculture for their 

livelihood, separate focus group discussions were conducted with them, one each for men and women. Each 

focus group discussion had a minimum of five participants and a maximum of 15. The households were 

informed about the discussions by either an Anganwadi16 worker or the Sarpanch (head of village governing 

body)/ member of panchayat (village governing body)17 of the village and the interested participants came for 

the discussion on a voluntary basis. The discussions were organized, based on convenience, either in the 

panchayat office or in the Anganwadi centre or the common meeting place for villagers in the village. Care 

was taken to ensure that male participants were not present during the discussions groups comprised of 

females. However, in three villages in Maharashtra, the males did not let females speak in isolation. In those 

villages, the men were requested not to answer any questions and to let the women speak their views. If they 

did not agree with anything that the women reported, they were told to tell the discussion organizers at the 

end of the discussion. As the focus group discussions did not involve questions that could provoke direct 

confrontations between men and women, the men did not interfere and only wished to be present due to 

concern about the women’s security in meeting with people from outside the village. Among the two states, 

it was more difficult to organize separate female discussions in Maharashtra. This was because the men in 

that state were of the view that the women were not informed enough to answer the questions and due to 

cultural constraints of women being alone with persons from outside the village. 

The focus group discussions began with a brief introduction of the study and the type of information that 

was to be solicited from the participants, as well as an assurance of confidentiality. The people were clearly 

told that the study might help in developing policies at different levels of government but that there was no 

guarantee that it would have a direct positive effect on their lives. Reference to the UNDP was avoided unless 

the participants specifically asked which organization was conducting the study. In order to obtain honest 

opinions from the villagers, a field staff from two non-governmental organization (NGOs), Pragati Abhiyan 

and Prakalpa in Maharashtra and Orissa, who was already familiar with the local area and people, 

participated in the focus group discussions as facilitators. The author of this present paper took notes instead 

of recording the discussions,18 which were limited to 1.0-1.5 hour each so as to keep participants interested 

and actively engaged.  

                                                 
16 These are workers responsible for managing the Anganwadi centres, which provide health-care facilities and food to children in 

the age group 0-5 years and pregnant and lactating mothers. 
17 Gram Panchayat is the local elected governing body at the village level in India. 
18 Recording on tape often makes participants conscious and leads them to give false or pretentious answers to the questions, 
especially when their livelihoods are being discussed and questions related to governance are included. Recording the interviews 
also discourages voluntary participation by the community members (Narayan and Petesch, 2005). 
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The three themes of the questions asked were the following: 1) local agricultural conditions in the village 

in terms of irrigation facilities, crop composition, training imparted to farmers and wages; 2) non-agricultural 

livelihood opportunities available to the participants during the off-agricultural season; and 3) the effect of low 

rainfall/drought on the participants’ agricultural wages, livestock, food, health, agricultural employment, and 

livelihood diversification. During the discussion groups involving men, the participants were asked questions 

about the general infrastructure facilities available in the village, such as schools, health centres, power 

supply, sources of drinking water and the existence of disaster management committees and self-help groups 

(SHGs). This helped provide a general sense of development of the village and put the contextual setting in 

place. Additional questions on activities, such as fodder, water and fuel-wood collection and the obstacles 

faced by women in participating in non-farm activities were discussed in the women’s groups.  

 

5.3. Description of the selected villages 

5.3.1. Demographic characteristics 
 
As summarized in table 5.3, the size of villages with the number of households varied from 73 to 977. Overall, 

villages in Keonjhar are smaller as compared to Nashik and Ahmadnagar. The habitations in Keonjhar are 

widely spread out due the geography of the district. The proportion of scheduled tribes also varied among 

the villages, with Triambhak in Nashik and Banspal and Telkoi in Keonjhar being tribal dominated and more 

backward. The scheduled castes population was randomly distributed across villages. 

5.3.2. Infrastructure facilities 
 
Table 5.4 shows the infrastructure facilities in the selected villages. Primary schools were present in all the 

villages; however, the selected villages in Maharashtra had a higher share of middle and secondary schools 

than the villages in Orissa, perhaps because the population of its villages is larger. The villages in Orissa that 

lacked middle schools used ones in a neighbouring village that were within a half an hour walking distance. 

Connectivity by road was universal across the villages thanks to Pradhan Mantri Grameen Sadak Yojna, a 

centrally sponsored scheme started in 2000, which has led to near universal accessibility of all villages by 

all-weather roads in these districts.  

Electrification was complete in all of the villages in the districts of Maharashtra, while only eight villages 

in Orissa had power supply. The villages in Orissa had more Anganwadi health centres, which also appeared 

better equipped and more functional in comparison to those in villages in Maharashtra. In terms of sanitation, 

the villages in Orissa were worse off as they lacked public toilets and private toilets were constructed in very 

few villages. Women and men mostly defecated in the open and went to nearby streams for bathing when 

the water supply from hand-pumps was limited. In both Maharashtra and Orissa, the most common source 

of drinking water was the public hand pump followed by government wells and private wells. Piped water was 

available in half of the villages in Maharashtra mostly under the Jalswarajya scheme of the Maharashtra 

government. The importance of drinking water was very significant in the lives of women since they were 

primarily responsible for the collection, storage and purification of it. Availability of piped water had reduced 

their drudgery and the lack of it appeared to be a constraint in the lives of women in the selected villages in 

Orissa and to some extent in Maharashtra. SHGs for women existed in almost all of the villages in all of the 

districts, while men’s SHGs were almost non-existent in Keonjhar  and operational in five villages in Nashik 

and Ahmadnagar.  

Nashik, Ahmadnagar and parts of Keonjhar have been covered under the Disaster Risk Management 

programme, which had been undertaken jointly by the UNDP and the Government of India. However, in only 

one village in Nashik and in the five villages in Ahmadnagar, people were aware of the existence of disaster 

management committees; thus, lack of awareness among villagers in Nashik were reported as a concern. 

No focus group participants in Keonjhar knew about the existence of the committees. This could be because 

only villages subject to disasters were covered under the programme. However, in villages where the 
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committees existed, the focus group participants viewed them as being dysfunctional. In the village-level plan 

reports and a sample report shared by Mr. Virendra Badadhe, the district disaster management officer 

involved in the implementation of the UNDP Disaster Risk Management project in Ahmadnagar, drought was 

not highlighted as a potential disaster in those villages even though the villagers themselves reported that 

drought was perhaps the greatest natural hazard they faced in terms of its economic impact. The disasters 

discussed in detail were earthquakes, flood, fire and cyclones. 

Rain-level projections issued by the government were also not provided to the farmers. The focus group 

participants revealed that the agricultural helper assigned to each village did not pass on to them the forecasts 

released by the Indian Meteorological Department each month on expected rainfall patterns. This lack of 

information often resulted in crop losses and concurrent income losses for farmers. Farmers indicated that 

accurate rainfall projections and the transfer of the same information to them in a timely manner would help 

them determine which crops to grow. 

 

 
Table 5.4. Infrastructure facilities in the selected villages 

  Maharashtra   Orissa 

 Number %  Number % 

Basic infrastructure      

Primary school 13 100  13 100 

Middle school 11 85  9 69 

Secondary school 9 69  3 23 

Senior secondary school 3 23  3 23 

Road 13 100  13 100 

Electricity 13 100  8 62 

Health centre 4 31  6 46 

Public toilet 4 31  0 0 

Sources of drinking water      

Piped water 7 54  0 0 

Private hand pump 1 8  0 0 

Public hand pump 11 85  12 92 

Government well 10 77  8 62 

Private well 13 100  10 77 

Others      

SHG, men 5 38  1 8 

SHG, women 12 92  13 100 

Village disaster management committee 6 46   0 0 
 
 

5.3.3. Agricultural characteristics 
 
Table 5.5 shows the importance of agriculture in the village economy in terms of percentage of labour force 

dependent on cultivation. Except in Mahadevpur village in Keonjhar, at least 70 percent of the population 

was dependent on agricultural cultivation for their livelihood in all the villages. In a few villages, this proportion 

exceeded 90 percent. The second column provides the proportion of the labour force that depended 

completely on agricultural labour earnings as their main source of income. This proportion reflected those 

households whose landholdings were too small to give them a sustainable income from their own crops or 

those who were landless and worked in agriculture. As the table indicates, complete dependence on 

agricultural labour was more in the villages of Keonjhar.  
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Only four out of 26 villages visited had irrigation on more than half of their cultivable land area. This clearly 

indicated that farmers mostly depended on rainfall to meet their water requirements for crops. More villages 

in Nashik and Ahmadnagar had tube-well and dam irrigation in comparison to Keonjhar, where even if 

irrigation was present, it was mostly canal irrigation, which is again very sensitive to rainfall variability.  

The major crops grown in the villages were in consonance with the district-level findings from the data. 

While villages in Nashik and Ahmadnagar predominantly grew millets, such as Bajra and Jowar, the main 

Kharif cereal crop in the villages of Keonjhar was rice. Along with those cereals, pulses, such as soyabean 

in kharif and wheat in rabi and onion cultivation, was predominant in the selected villages of Maharashtra. 

Along with rice, the other crops grown in Keonjhar included maize in kharif, vegetables, pulses and mustard 

mostly in rabi. The crop composition of the two regions was thus very different from each other.  

 

Table 5.5. Agricultural characteristics of the villages 

State/ District/ 
Village 

Labour 
force in 
agriculture 
(%) 

Agriculture 
wage 
labourers 
(%) 

Landless 
(%) 

Irrigated 
land 
(%) 

Major  
crop  
1 

Major crop 
2 

Major crop 
3 

Major crop  
4 

 
Maharashtra/ Nashik        

Karanjad 87 35 19 50 bajra maize Onion pomegranate 

Virgaon 80 30 37 38 bajra maize Onion pomegranate 

Pimpalgaon nipani 96 30 42 15 soybean wheat Onion grapes 

Talwade 97 15 13 20 soybean onion Wheat bajra 

Sayale 87 31 29 23 bajra wheat Jowar . 

Dodi bk 84 20 19 13 bajra wheat Onion soybean 

Mulegaon 96 8 5 0 millet rice . . 

Kalmuste 100 30 5 0 millet bhagar . . 

         

Maharashtra/ Ahmadnagar        

Nimon 74 18 28 50 bajra wheat Onion soybean 

Pemgiri 88 31 3 36 bajra wheat Tomato sugarcane 

Bhondre 86 20 0 15 Peas bajra Wheat onion 

Pokhari 73 26 5 12 bajra pulses . . 

Pangarmal 89 7 4 10 bajra jowar Wheat onion 

         

Orissa/ Keonjhar         

Jantari 79 37 4 0 rice maize Mustard pulses 

Kuanar 70 48 0 0 rice mustard Maize niger 

Oria 95 65 6 43 rice maize . . 

Halpuri 81 27 7 69 rice pulses . . 

Nuagaon 93 33 0 8 rice vegetables Maize sunflower 

Jajopasi 81 21 0 50 rice maize vegetable . 

Sadangi 87 52 30 5 rice maize Pulses wheat 

Parudiposi 75 41 0 4 rice vegetables . . 

Ukhunda 79 44 46 0 rice vegetables . . 

Mahadevpur 32 19 0 0 rice pulses Vegetables . 

Lunga 90 38 5 1 rice . . . 

Udayapur 78 40 15 2 rice vegetables Pulses mustard 

Kantiapada 92 28 1 0 rice maize Wheat vegetables 

         
Source:  Labour force and irrigation: Census of India (2001); Landless: Village record; Major crops: Village discussions   
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5.4. Findings from the focus group discussions 

5.4.1. Agricultural training 
 
In five out of the 13 villages in Maharashtra selected for the study, the men reported having received some 

agricultural training. In one of the villages, the men received training in cultivation of horticultural crops by a 

private organization, while in another village, training was given on the practice of drip irrigation. In two 

villages, the agricultural officer, Krishi Sahayak, extended training to the village men on best cultivation 

practices and the choice of seeds. In another village, the state training agency imparted training on the 

cultivation of horticultural crops to the men. However, none of the women in the villages reported having 

attended any training workshops. This was confirmed in the men’s discussion groups. With the exception of 

the village of Karanjad in Nashik, Maharashtra, the women in villages where men reportedly had received 

training were aware that the training session has taken place.  

In Keonjhar, Orissa, men in six villages and women in five villages responded affirmatively to having 

received training from the government on the following: rice, maize and vegetable cultivation; burning 

compost and mango cultivation; and seed treatment. The men in the village of Jantari in Banspal, Keonjhar, 

however, complained that the training did not have much impact. In that regard, one man stated that after the 

training session, seeds and materials were not provided to the villagers, making the training useless.  

The involvement of women in the training process was very different in the two states. In Maharashtra, 

the training concentrated on horticulture crops and irrigation methods. It primarily benefited the cultivation of 

cash-crops, which are generally marketed by men. On the other hand, both women and men grow cereal-

crops, such as rice, maize and vegetables, in Orissa. This could be a reason why the trainings were 

conducted for both women and men in Keonjhar, Orissa. Cultural practices and gender roles thus were 

reinforced by the government agricultural trainings in these villages. 

 

5.4.2. Agricultural Wages 

 
Table 5.6 shows the average daily male and female wages reported by men and women participants for an 

eight hour work-day. There were only a few discrepancies among the participants in a group on the wages 

paid and whether different wage rates prevailed by task and gender. In two villages, there were some 

differences in the reporting of wages between male and females.19 

The two states differ in terms of wage decisions at the village level. Workers and large land cultivators 

who employ workers bargained in both states. In Nashik and Ahmadnagar, Maharashtra, landlords reportedly 

played an important role in deciding wages, but in Keonjhar, Orissa, workers had greater power in 

determining wages due to the highly seasonal nature of labour demand in that district. In Keonjhar, the 

demand for labour peaks at certain times of the year as rice requires extensive work in a short duration of 

time. In Maharashtra, the participants were able to give the exact wage rate if it varied by task, while in Orissa, 

the participants generally gave a wage figure in an interval as the wages varied depending on the seasonal 

nature of supply and demand during the year; thus, there was no fixed wage by task. The average wage 

(averaged over tasks if it varied by task) for villages in Maharashtra is listed in table 5.6.  

Gender differential in wages was reported in the villages for the same task, with the exception of Virgaon 

and Pokhari in Maharashtra and Jantari, Oria and Halpuri in Orissa. In those villages, the participants 

indicated that males and females were equally productive. The two main reasons given for the existence of 

the gender wage gap was that the men tended to do harder work even while carrying out the same task and 

thus were more productive than women and the persistence of the gender wage gap over time. On average, 

female wages were reported to be lower than male wages, with the differences being greater in Maharashtra 

                                                 
19 In the village of Pangarmal in Maharashtra, women reported lower wages for both males and females in the village. Later, other 
women verified that the actual wages seemed to be in the middle. In the village of Kuanar, Orissa, women reported lower wages 
than what men reported for women. When the questions about wages were posed to men again after the women’s focus groups 
discussions, the men agreed with levels that the women had reported. 
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as compared to Orissa. This is in accordance with the general finding that in rice-based cropping systems, 

female wages were higher due to greater demand for women workers. In Maharashtra, the villages where 

onion was a second or third major crop grown, both the women and men reported that women hired to do 

onion transplanting received higher wages because this was primarily a female task and female labour 

demand was highest during the onion transplanting season. At times, the wages were paid on a contractual 

basis to get the transplanting completed quickly. Contractual wages when calculated on a daily eight-hour 

basis turned out to be higher. Similarly, in Keonjhar, Orissa, in 10 villages, the women reported that during 

the transplanting and weeding seasons in rice cultivation, they received higher wages as the demand for 

women labourers peaked in line with need to carry out those two operations. In fact those two operations 

were performed only by females in most cases. Villagers attributed this to women having a physical 

comparative advantage in performing those tasks as the nature of the work entailed extended periods of 

bending of backs and the need for tender hands and feet.  

 

Table 5.6. Agricultural wages by sex 

Maharashtra Orissa 

Village 

Female 
wage 
(Rs) 

Male 
wage 
(Rs) 

Wage 
ratio 
(%) Village 

Female 
wage 
(Rs) 

Male 
wage 
(Rs) 

Wage 
ratio (%) 

Karanjad 125 130 96 Jantari 50-60 50-60 100 

Virgaon 100 100 100 Kuanar 45-55 55-65 83 
Pimpalgaon 
Nipani 95 125 76 Oria 65-75 65-75 100 

Talwade 95 125 76 Halpuri 105-115 105-115 100 

Sayale 75 110 68 Nuagaon 50-60 60-70 85 

Dodi bk 120 150 80 Jajopasi 50-80 80-100 72 

Mulegaon 75 115 65 Sadangi 90-115 135 78 

Kalmuste 65 115 57 Parudiposi 65 100-120 59 

Nimon 70 125 56 Ukhunda 90-100 115-125 80 

Pemgiri 100 150 67 Mahadevpur 100-115 125-135 85 

Bhondre 125 150 83 Lunga 60-75 100 67 

Pokhari 100 100 100 Udayapur 70 80 88 

Pangarmal 70 100 70 Kantiapada 80-100 120 75 

Total average
  93 123 76 

Total average
  77 95 81 

 
 

5.4.3. Non-farm employment opportunities 
 
The NSS in India show that women‘s participation in non-farm jobs in rural India is very limited. This was 

validated by the focus group discussions. A woman in the village of Karanjad in Maharashtra summed up the 

reasons why women do not engage in such activities:  

 

There is lack of availability of work near the village that is desirable for us since we cannot leave 

children behind alone for long hours and lack of training since we have never participated in work 

outside agriculture. There is also a concern of security in the cities and also housing and sanitation 

is a problem when we need to stay there for a few days. 

 

Commuting to the urban centres for work takes up a lot of time. The lack of mobility of rural women in India 

is leading to the feminization of agriculture as the role of women has been increasing over the years. Lack of 
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mobility was reported by women in 14 out of the 26 villages studied. Women face the burdens of childcare 

and housework as well as security issues, constraints not faced by men.  

In Maharashtra, Pimpalgao Nipani was the only village from which the men reported that they did not 

participate in non-agriculture activities. In other villages in Nashik and Ahmadnagar, the men worked mostly 

in nearby sugarcane factories or the factories in the Maharashatra Industrial Development Corporation 

(MIDC) centres and as construction workers in the cities or in nearby areas. In the villages of Sayale, Dodi 

Bk, Kalmuste, and Pokhari in Maharashtra, the men reported that they migrated for days or months to do 

non-agricultural work. The women in the villages of Sayale, Nimon, Pemgiri, and Pangarmal also reported 

that they did some non-agricultural work. In three of those villages, they worked at construction sites when 

the construction work was available near the village and in beedi (traditional cigarette) making. In Pangarmal, 

the women worked in the nearby MIDC area, located 10 km from the village. Women in the agricultural 

households were clearly constrained in their access to non-farm income-generating opportunities because 

of the unavailability of non-farm work opportunities near the village.  

In Keonjhar, Orissa, men in all of the villages, with the exception of Nuagaon, participated in non-

agricultural activities and in eight out of the 13 villages, they migrated for days or months to do non-agricultural 

work, which included working at manufacturing factories that produced, for example, equipment, bricks or 

mineral products, or doing construction activities. Some of the men also reported that they had worked at 

mining sites during the lean agriculture season in the villages.  

In eight of the villages, the women also participated in non-agriculture activities but their involvement was 

restricted to construction activities near the village. An exception to this was in the village of Telkoi where the 

women also migrated to areas 40-50 km away to do construction work. In the village of Oria the women 

tended to accompany the men to the mining sites while in the village of Sadangi, they worked at a nearby 

brick kiln, located 5 km away. This was to supplement income earned by the men of the house, which was 

not enough to support the household. Women were also engaged in self-employment activities that could be 

performed at or near their homes; e.g., collecting non-timber forest products for sale, making plates for eating 

from leaflets, and producing earthen utensils. 

In India, a nationwide rural public works programme entitled the “National Rural Employment Guarantee 

Scheme (NREGS)” was launched in 2005. The distinguishing feature of NREGS not found in previous public 

works programmes has been its rights-based framework under which the programme provides a “‘guarantee” 

of 100 days of minimum wage employment to each rural household in the country. Its main aim is to enhance 

the livelihood security of people in rural India on a permanent basis by providing annual wage employment 

in public works to households whose adult members are willing to do unskilled manual work. Since NREGS 

provides an alternative work opportunity for villagers, enquires were made during the study about the 

availability of work under the scheme. The villagers were asked if the scheme had been used to provide work 

to them over the past three years. In Maharashtra, out of the 13 villages, employment had been provided 

under NREGS in eight of the villages, but in none of the villages, all the requests for work under the 

programme were granted, and those who did get work did not necessarily work 100 days. In Orissa, out of 

the 13 villages, people in 10 villages received employment under NREGS, though not for the full 100 days. 

Both males and females reported working under NREGS. Also of note, employment under NREGS was not 

available every year and as a result, the villagers reported extreme uncertainty in getting alternative 

employment under the scheme and viewed the programme as not being reliable. 

The strategies of dealing with monsoon failures for agriculture households can be either adaptive or 

coping in nature. One of the adaptive strategies is diversification into non-farm work. Women face more 

constraints in access to non-farm jobs; these constraints limit their ability to adapt to rainfall shocks. 

 

5.4.4. Effect of low rainfall 
 
Crop wise gender composition 
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Table 5.7 shows the average person days per acre of land cultivated in the selected villages in the cultivation 

of major crops. The women’s workload was more intensive in the cultivation of two crops–rice in Orissa and 

onion in Maharashtra. With regard to the other crops, the gender proportions were equal or the men’s work 

days were longer. This finding is in line with other anecdotal evidence that the role of women is more prevalent 

in transplanting rice. The focus group discussions revealed that in the production of other crops that require 

transplanting, such as onion, demand for women labourers was also high; in onion cultivation, the demand 

for women’s labour was higher for transplanting as well as for weeding. As onion is grown only in some parts 

of Nashik and Ahmadnagar, the effect of onion cultivation on gender roles may not be so significant. Among 

the predominant cereal crops, only rice requires transplanting, thus the effect on gender roles in cultivation 

was highly visible in the rice cultivating regions. 

In years of low rainfall, the proportion of male labour utilized per acre of land increased in rice cultivation, 

as the women’s work days fell more than men’s work days. The focus group discussions confirmed that 

ploughing and sowing operations–men’s jobs–were completed before the low rainfall shock was realized. 

After the low rainfall shock was realized, it was primarily the operations in which females were involved in, 

such as transplanting and weeding, that suffered. Also, farmers who did not sow their crop would not produce 

rice in low rainfall years. For the other crops in Keonjhar, Orissa, there was no change in work days since 

rainfall did not affect them. In Maharashtra, on the other hand, the discussion participants reported less work 

days for all crops in less rainfall years since all the crops grown in the state were affected by low rainfall.  

 
Table 5.7. Crop wise proportion of labour days by sex 
  Person days per acre of land cultivated Proportions (%) 
 Normal rainfall  Less rainfall Normal rainfall  Less rainfall 
Maharashtra Men Women  Men Women Men Women  Men Women 

Bajra 35 36  20 20 49 51  51 49 
Maize 40 36  23 24 53 47  49 51 
Wheat 36 34  4 4 51 49  50 50 
Soybean 40 40  21 18 50 50  55 45 
Onion 38 99  19 38 27 73  34 66 
 
Orissa           

Rice (transplanting) 41 69  25 16 37 63  61 39 
Maize 17 12  16 11 59 41  59 41 
Mustard 15 8  15 8 65 35  65 35 
Vegetables 21 16  21 16 57 43  57 43 

 
Livelihood activities 
 
In three villages in Nashik, namely Karanjad, Dodi Bk and Kalmuste, the women reported that they had to 

search for non-agricultural employment to supplement household incomes in low rainfall years, although they 

did not participate in non-agricultural activities in normal agricultural years. In Karanjad, only women in 

landless households reported this. In other villages, women who owned land also reported participating in 

non-agriculture activities. In Dodi Bk, which is near a highway, women sought work in the MIDC area and 

also construction work nearby or in the cities. In the other two villages, they reported doing construction work 

only. In Kalmuste, they migrated for months to the city in search of work accompanied by their families.  

The men reported an increase in the number of days in non-agriculture activities. Also the number of men 

seeking work in non-agricultural activities reportedly increased. Men reported to have migrated only in 

drought years in Talwad in Maharashtra. 

Apart from non-agricultural activities, the women and men from the villages of Pimpalgaon Nipani, 

Talwade, Dodi Bk, Bhondre and Nimon in Maharashtra, reported going to nearby villages with irrigation 

facilities to seek agricultural work during low rainfall years. In the villages of Sayale, Mulegaon, Kalmuste, 

Pemgiri and Pokhari in Maharashtra, women and men were engaged in agricultural activities outside their 
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village in both good and bad rainfall years, but the number of days of doing this was greater in years of low 

rainfall since work opportunities in their villages were low. Working in agriculture outside the village was 

limited to the cultivation of sugarcane, grapes or onions. Those products are grown only under irrigated 

conditions and thus are less affected by rainfall. To work outside the village, the workers travelled daily from 

their villages to irrigated areas, which were not too far from their homes. Only in Karanjad, Maharashtra, both 

men and women migrated across the border to the state of Gujarat to engage in sugarcane cultivation. This 

evidence suggests that the presence of irrigated areas nearby the drought-affected villages in Maharashtra 

prompted both men and women to go to those areas in search of work during low rainfall years. This migration 

flow depressed agricultural wages in the irrigated areas as well. 

In the village of Keonjhar in Orissa, in six out of the eight villages where women reportedly participated in 

non-agricultural activities, their work days increased in low rainfall years by a very few days and in two other 

villages, they worked for the same number of days in those activities. In one of the villages where women 

made plates for eating from leaflets collected from the forest, they reported a fall in work days in this activity 

due to lack of fresh leaves during dry periods. In Keonjhar, the women did not seem to depend upon the non-

agricultural sector as a coping strategy while men reported working a greater number of days doing non-

agricultural activities, such as factory work, construction and mining. However, women in seven villages 

reported doing agricultural work outside their village. The women from Nuagaon said that they travelled 50 

km within the district to do transplanting work in the drought year since no work was available near their 

village and lower wages were quoted due to the influx many women from other villages seeking work. Women 

from the village of Kantiapada reported taking agricultural work outside their villages in drought years, 

something that they would not do during years when the rainfall was sufficient. In those cases, the women 

tended to seek transplanting, weeding and harvesting jobs in rice cultivation. 

The difference in responses across villages regarding female participation in non-farm activities in low 

rainfall years appeared to be driven by two factors: availability of work in irrigated areas near the village; and 

availability of non-farm employment near to their village.  

 
Agricultural wages 
 
Table 5.8 shows the effect of low rainfall on wages by sex with the main reasons for the change. In 

Maharashtra, the participants – both men and women – in 10 out of the 13 villages reported a fall in wages 

during periods of low rain rainfall as compared to periods with normal rainfall. The most common reason for 

this was explained by a man from Karanjad who said, “There is lower demand in low rainfall years. But with 

the same availability of labour, bargaining power of labourers goes down.”  

In three villages, workers reported no wage decrease during low rain years. According to a man in the 

village of Virgaon, who is an agricultural worker, with the option of working in non-agricultural activities 

available, the labourers would not agree to work in agriculture for lower wages even if it meant that they 

would not be hired since there was an option of working in the non-agriculture sector. Availability of alternative 

employment opportunities was the reason for wages not falling during low rainfall periods in the village of 

Nimon, as well. In the village of Pemgiri, however, the participants reported that the fall in demand for labour 

was less, so the wages did not fall too much and that there were jobs available in the non-farm sector.  

Participants from villages in Orissa offered a different story. The men reported no fall in wages in all of 

the villages with the exception of Jajopasi. According to the villagers of Jajopasi, demand for men workers 

also fell as little rice crop was sown and the production of the other crops tended to be less labour intensive 

than the production of rice). The men from Jajopasi reported their bargaining power in negotiating wages was 

reduced due to very few non-farm work opportunities.  

The women reported receiving lower wages in eight villages due to less rice transplanting work available. 

Based on the group discussions, land preparation, ploughing and sowing – tasks carried out primarily in the 

cultivation rice – are performed before the monsoon sets in; however, when transplanting and weeding cannot 

be done due to lack of sufficient standing water in the fields, the demand for female labour falls along with 

their wages. During a low rain season, other crops, such as maize and vegetables, were not affected as the 

rainfall received was sufficient to grow those crops. In some villages, the participants reported an increase in 
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maize and vegetable cultivation in kharif season and mustard, niger and wheat acreage in other seasons, 

which resulted in more utilization of male labour relative to female labour. 

In the other five villages, neither the males nor the females reported any loss in wages since there was 

no active labour market as households had small landholdings and mostly just worked on their farms or in 

other non-farm activities during low rainfall years. The differing wage responses to drought across villages 

were the result of a combination of factors including, among them, the effect on demand for labour and 

availability of other non-farm work. Thus, demand and supply changes were reported as the main channels 

that affect wages: notably, weak health was not reported in any village as a possible reason for receiving 

lower wages.  

The above was also reflected in work days in agriculture reported for high and low rainfall years. On 

average, women reported working for 144 days in Maharashtra in a normal rainfall year and 43 days in a low 

rainfall year while men reported working for 137 days in a normal rainfall year and 42 days in a low rainfall 

year. Thus, the fall in employment for both men and women was about 70 percent. In Orissa, on the other 

hand, women on average reported getting work for 68 days in a normal monsoon year20 and 19 days in a low 

rainfall year, while men got work for 68 days in a normal year and 40 days in a low rainfall year. A fall in 

employment was 70 percent for women and 40 percent for men, indicating that demand shifts are gendered 

in rainfed rice-growing areas due to cultivation practices.  

Triambhak and Patana blocks were not declared drought hit by the government since their loss in crop 

yield was less than 50 percent. Comparing these blocks with others shows that wage responses did not differ 

much across these and other blocks due to overall low rainfall in the entire district, which resulted in a 

reduction in crop yields even in these blocks though their losses were less than those of the other blocks. 

The results from the discussion groups in Maharashtra showed that most of the men and women in the 

villages experienced a fall in wages during low rainfall years, with the only exceptions being in the villages of 

Virgaon, Nimon and Pemgiri. This can be attributed mostly to the availability of non-farm employment 

opportunities in which excess labour could be absorbed in those villages.  

 

  

                                                 
20 Women engaged in mostly kharif rice production since their participation in other crops was limited. A lack of irrigation made 
extensive rabi cultivation impossible in this area. 
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Table 5.8. Effect on wages in a low rainfall year 
Maharashtra 

Village Fall in  
male 
wage 

Fall in 
female 
wage 

Reason 

Karanjad Yes Yes Demand is less but supply of labour is the same. 
Virgaon No No Wages only increase in good years, in bad years other employment 

can be obtained. 
Pimpalgaon 
nipani 

Yes Yes Demand is less but supply of labour is the same. 

Talwade Yes Yes Fall in demand. 

Sayale Yes Yes Demand is less but supply of labour is the same. 

Dodi bk Yes Yes Fall in demand. 

Mulegaon Yes Yes Demand is less but supply of labour is the same. 

Kalmuste Yes Yes Work sought in other villages due to increased number of labourers; 
landlords lowered wage rates.  

Nimon No No Very few people worked in agriculture, most sought non-agriculture 
work. 

Pemgiri No No Kharif crop was fine, only rabi crop suffered badly but people found 
alternative work in non-agriculture work during the rabi season. 

Bhondre Yes Yes Fall in wages prompted villagers to seek agriculture work outside their 
villages.  

Pokhari Yes Yes Fall in demand 

Pangarmal Yes Yes Surplus labour was available 

 

Orissa 

Village Fall in  
male  
wage 

Fall in  
female  
wage 

Reason 

Jantari No No People mostly work on their own farms and mainly rely on forest 
products 

Kuanar No No Very little demand for agriculture labour, workers mainly rely on  
forest product collection 

Oria No No Little work in agriculture; forests are the main source of livelihood 

Halpuri No Lower side Lower demand for females due to low rice production. 

Nuagaon No Yes Rice production fell, resulting in lower wages for females  

Jajopasi Yes Yes Bargaining power of workers  reduced amid few jobs in non-
agriculture sector, resulting in lower wages  

Sadangi No Yes Demand for transplanting and weeding which comes after the onset 
of monsoons receded. 

Parudiposi No No Demand for both male and females workers eases, resulting in drop 
in wages  

Ukhunda No Yes Female workers agreed to lower wages as less work was  available  

Mahadevpur No No Low rainfall year prompts workers to seek employment outside the 
agricultural sector; workers make earthen utensils to supplement 
income 

Lunga No Yes Demand for transplanting and weeding which comes after onset of 
monsoons drops 

Udayapur No Yes Demand for transplanting and weeding which come after onset of 
monsoons declines. 

Kantiapada No Yes Fall in rice production results in lower wages for females  
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Government provisions 
 

Following a country-wide drought in 2009, the Government of India published guidelines for administrators 

at the state level for implementing drought relief measures and mitigation in the Manual for Drought 

Management, which was released by the Department of Agriculture and Cooperation in November 2009.21 

The basic relief measures stressed in the manual are the following: (a) the provision of food through 

community kitchens; (b) the provision of water through tanks when no other source of drinking water supply 

is available; (c) the provision of and employment under public works; (d) gratuitous assistance to the elderly 

and persons with disabilities; (e) establishment of cattle camps; (f) supplying fodder to maintain healthy 

livestock;(g) granting loan waivers; (h) offering concessions for water, electricity fees and supply of chlorine 

to disinfect drinking water on the likelihood that water from shallow levels is likely to be contaminated; and (i) 

establishing medical camps for health check-ups and immunization. The manual also provides guidelines for 

crop contingency planning which advises farmers to shift from water-intensive crops, such as paddy, cotton 

and sugarcane, to crops, such as pulses, oilseeds and fodder, and for provisioning seeds and credit for 

alternative crops. The manual states that ideally the seed and credit provisions for alternative crops should 

ideally be put in place by July. However, as this may not be feasible, targeting the rabi (January-April) season 

should be on the priority list.  

The few measures that specifically target women are gratuitous relief for pregnant women only when no 

other relative can take care of them, providing essential vitamins for women and children who suffer from 

vitamin deficiency through medical camps and involving woman SHGs in drought management in the villages. 

For children, the specific recommendations include extension of midday meals on holidays for school children 

and greater provisions through the Anganwadi centre for infants.  

The participants in Nashik and Ahmadnagar, Maharashtra, reported that no supplemental food was 

provided by the government in any of the villages. The villagers relied on the Public Distribution System 

(PDS) for their cereal provisions. They consider the PDS grain to be of inferior quality, but during the low 

rainfall years, they also increased their consumption of it as other options were limited due lack of money. In 

Maharashtra, drinking water was being supplied through tank in 11 out of the 13 villages, while fodder was 

being made available for livestock in seven villages only recently. Many of the villagers had already sold 

some of their livestock as they were unable to arrange sufficient water and fodder for them in the time of 

need. Villagers, however, noted that the water from tanks was irregular and inadequate to meet their daily 

needs. As a result, despite the provision, women had to fetch water from alternative places to meet the daily 

needs of family members and livestock. No other financial assistance was provided by the government except 

loan assistance in a few places. An employment guarantee scheme and other schemes had been set up in 

2011 to meet the demands of the villagers as agricultural work was limited in eight of the 13 villages.  

In Orissa, on the other hand, none of the participants reported having received supplemental food, water 

supply from the tanks or fodder help. The latter could be because the lack of fodder problem was less severe 

in the hilly areas as they are close to forests. However, in the villages in the plain lowlands, the shortage of 

fodder resulted in the death of a few livestock. In five out of the 13 villages, the government had provided 

financial assistance to cultivator households depending upon their losses (on a per acre landholding basis). 

On the discussion of provisions, a man from Sadangi village said, “the farmers pay for mandatory crop 

insurance at the time of receiving crop loans but no claims were entertained despite losses last year.” The 

government started an employment guarantee scheme and other construction programmes in 2010 in 10 out 

of the 13 villages. Other provisions by the government included free supply of oilseeds and others products 

for the next crop to make up for the losses in rice production. In addition, the government set up a medical 

camp in Kantiapada to deal with increasing cases of diarrhea in the village.    

According to the participants, the only government provision that seemed functional was the public works 

provided under NREGS. In Maharashtra, out of the 13 villages, participants from seven villages reported 

getting some employment under the public works programme in drought years. In Orissa, out of the 13 

villages, participants from eight of the villages reported having received employment under the programme 

                                                 
21 The manual can be accessed at http://agricoop.nic.in/DroughtMgmt/DroughtManual.pdf 

http://agricoop.nic.in/DroughtMgmt/DroughtManual.pdf
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in drought years. However, as discussed earlier, not all households that requested work received it and less 

than 100 days of work was provided under the scheme even in drought years. The days ranged from 10-60 

per household across villages, according to the villagers.  

Water was provided in selected villages in Maharashtra. Fetching drinking water was not much of a 

problem in selected villages of Orissa but the contamination of it and lack of water for livestock and for other 

purposes were concerns of the women participants.  

In the focus groups discussions women were asked whether the measures stated in the drought manual 

were put in place during the last drought year in their village. In none of the villages women reported them 

being functional and none of the specific health measures targeted at women were undertaken although 

women in many villages in Maharashtra, reported joint pains due to calcium deficiency and low platelets as 

a result of vitamin deficiencies. 

 
Livestock 
 
The sale of livestock as a coping mechanism by households was reported in 10 villages in Maharashtra and 

in all 13 villages in Orissa. In Maharashtra, the participants estimated that 25 to 50 percent of the households 

may have sold some of their livestock. In Orissa, on the other hand, the estimate was higher at 50 to 80 

percent. This difference could be driven by the fact that farmers in Maharashtra raise livestock, such as cows 

and buffaloes, for milk and other dairy products whereas farmers in Orissa raise goats, chicken and sheep 

for meat. Thus, in Maharashtra livestock were treated as an investment which needs to pay off in the coming 

years and as a result, the owners would part with them during extreme economic circumstances. The 

participants did report, however, that milk production had fallen by as much as 50 to 80 percent due to 

insufficient water and fodder during the low rainfall year. Women mostly look after rearing the livestock at 

home while men are more concerned with marketing the produce in the rural areas. Thus, a concern among 

women was lack of fodder, which increased their time spent on collecting fodder to feed the animals. 

 
Food 
 
The women participants were more worried about food intake than men since they were the primary 

caretakers of children and children’s health was a matter of greater concern to them. The men in most of the 

villages reported only a limited reduction in food intake. They attributed this to access to loans from the 

cooperative society or the cutting of other household expenditures to buy food. They also noted a reduction 

in the quality of the cereals they consumed because more of their food purchases were made at ration shops. 

Women, on the other hand, were much more concerned about food quality. They noted that their consumption 

of pulses and vegetables had dropped to almost nothing and to meet their food needs they mostly relied on 

inferior quality cereals. While the minimum food requirements were being fulfilled, children and adults were 

undernourished, with weakness and fatigue becoming a common problem among them due to lack of 

sufficient nutrients. The women in Keonjhar also said that changes in dietary composition were a concern. 

They reduced rice, pulses and vegetables in their diet and in some cases increased the intake of bajra, a 

coarse cereal. The reduction in quality was worrisome, especially for the young children in the family.  

 
Health 
 
In five villages in Maharashtra, namely Talwade, Nimon, Bhondre, Pokhari and Pangarmal, the men did not 

report any adverse consequences on their health during low rainfall years. In Talwade, they explained that 

water was being treated with chlorine, and as a result there were no reported cases of stomach-related 

disorders or other health problems. The men from Nimon said that they did not suffer major health problems 

as the primary health centre was nearby. In the other villages, the commonly reported health problems by 

men were diarrhoea, dysentery, fatigue, fever and dehydration. Women in the villages in Maharashtra 

reported that they had suffered health problems during the low rainfall years. In addition to the ailments 

mentioned above, the women indicated that they experienced fainting and exhaustion due to the need to 
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walk long distances to fetch water, fodder and firewood. In Pimpalgaon, Talwade, Sayale, Pemgiri, Pokhari 

and Pangarmal, the women complained about joint pains. A 34-year-old woman in Pokhari explained that the 

women were suffering from joint pains and swollen legs due to the need to walk long distances in order to 

get useful work and to carry out housework tasks like fetching water and fodder. To emphasize her point, the 

woman showed the group her swollen legs. A 25-year-old woman from Talwade noted that joint pains were 

common among women due to calcium deficiency in the area as the milk production had gone down and 

consequently the intake of milk had fallen. In Pangarmal, a 40-year-old woman also complained about the 

burden of looking after children and the increased household chores while searching for work coupled with 

lower nutrition, which had drained her physically and resulted in body pain, fatigue, joint pains and swollen 

legs. A woman in Nimon also reported that a few women from her village had their blood tested after feeling 

extreme fatigue and were found to have very low platelet counts. Such problems were not reported by men, 

highlighting clearly that the health problems suffered by men and women were different. Increased fatigue 

among women is a manifestation of an increased workload associated with household chores and lower iron 

and calcium intake as milk and vegetable consumption reduced. Men, on the other hand, did not fetch water 

and firewood due to traditionally predefined roles by gender in the rural households of India.  

In Orissa, the men and women participants reported increased incidences of diarrhoea, dysentery, fever 

and general weakness. In the village of Kantiapada, a doctor camp was set up after most of the residents of 

the village reportedly were suffering from diarrhoea. The doctors provided the villagers with medicine and 

chlorine to purify the drinking water. The women participants showed two extra concerns, the increased 

burden of childcare as diarrhoea and dysentery became rampant among children and fatigue and fainting 

stemming from the need to walk long distances to fetch water. A 30-year-old women from the village of 

Parudiposi said that in her community there were increased incidences of fainting and falling down, especially 

among pregnant women. A 36-year-old woman in Ukhunda reported that an acquaintance of hers had a 

miscarriage after falling down while fetching water. 

Deaths of women occurring while fetching water were also not uncommon. Although none of the female 

participants reported any such event, media reports shed some light on this issue. According to Dipti Raut, 

an employee of Indian Broadcasting Network Lokmat, a Marathi news channel, deaths and injury of women 

had been reported in two other districts of Maharashtra,22 which had also been affected by water scarcity in 

2011. She said these were only a few reported incidences, but villagers conveyed to her that every year such 

deaths happen when there was scarcity of water due to low rainfall. These deaths, however, go largely 

unreported and unnoticed. Some women fell in the well in search of water or while digging at the base to 

impound some water. Some women died on their way to fetch water due to dehydration and exhaustion. 

 
Fodder, water and fuelwood collection 
 
The woman participants were also asked about the average hours they spent fetching water, looking after 

livestock, including the collection of fodder, and collecting fuelwood in a normal year as compared to the year 

when the rainfall was low and water was scarce. In the villages in Maharashtra that had access to piped 

water, the women didn’t need to spend time to collect water in normal years. However, in 2011, when the 

rainfall level was low and the piped water stopped flowing, they had to fetch water from nearby wells or 

streams. In Mulegaon, women participants complained that during that period, they had to queue up at a 

canal near the village from 12 a.m. onwards to get water in the morning, and that the whole process took 

three to four hours. A 40-year-old woman in the village of Nimon commented that the women were spending 

so much time collecting water and fodder that they had little time to participate in the employment guarantee 

work scheme that had been started in the village. In the village of Bhondre, women complained that the water 

                                                 
22 A few incidences she shared with the author were; death of Parvati Jadhav in Dolara village on 15 April 2012, death of Roshana 
Shinde in Kinaste village on 24 May 2012, and injury of Sonali Gotarane in Shirasgoan villagein Thane District on 6 June 2012, and 
death of Rakhmabai Sonawane in Walvadi village in Nashik on 9 May 2012 District.  
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in tanks was so unfit for drinking that it was only given to the animals and that the women of the village had 

to fetch their own drinking water from a well 3-4 km away.  

In many villages in Orissa, drinking water was available in a hand pump but it could only be used for 

drinking purposes because the pressure was low and people preferred to conserve it. For example in Jantari, 

the hand pipe was partially functional so village drinking water was not an issue. However, as the hand pump 

provided only a limited amount of water, the villagers went to a nearby stream to get water for other purposes. 

In Kuanar, the women were very concerned about the condition of a nearby stream. This stream was the 

village’s only source of water and it had dried up in 2010 when the level of rainfall fell. A 28-year-old woman 

from the village recalled that collecting water during that time took a lot of time and energy as she had to dig 

up the soil in the stream and use a mug to collect it. The women in the village of Nuagaon had similar 

complaints about a nearby river drying up, which forced them to dig in the river bed to impound water and 

also make multiple trips to fetch water. In Oria, the women complained that after the water level in the hand 

pipe in their village fell to the point that there was only enough water for drinking, they had to walk three hours 

to get to a water source, a stream, to carry out other activities that involved the use of water, as such bathing 

and washing utensils and clothes. They also noted that there were long queues for retrieving water from the 

hand pumps due to the low water pressure. In the village of Ukhunda, a 35-year-old woman said the women 

of the village had to walk 7-8 km to get water after the only hand pump in the village had become 

dysfunctional, and that many of them fainted on the way to get water.  

Table 5.9 contains a summary of the average hours women reportedly spent to fetch water, look after 

livestock, including the collection of fodder, and collecting fuelwood in a normal year and in the year with low 

rainfall. In all of the villages, with the exception of Kantiapada, the women reported spending more time 

collecting water in the low rainfall year. Although this village was not declared drought affected by the 

definition adopted by the Government of India, water was scarce and the crop yields declined. On the whole, 

the women spent five times longer to fetch water in a low rainfall year as compared to a normal year in 

Maharashtra and four times longer in Orissa. On average, during a low rainfall year, the women in 

Maharashtra spent 2.1 hours per day to collect water while those in Orissa spent 2.7 hours.  

In Maharashtra the women raise cows and buffaloes. They reported spending more time taking care of 

their animals, largely due to increased time spent to collect fodder. In seven villages in Orissa, however, the 

villagers did not suffer from a shortage of fodder. This is because the villages are near a forest, and the 

women tend to raise animals that require less fodder in their diet, such as goats and chickens. 

The impact of low rainfall affected women’s time for collecting firewood more in Maharashtra than in 

Orissa as Keonjhar is rich in forest resources. Also, in Keonjhar, the women tended to use dried leaves as 

fuelwood. In the villages of Nuagaon and Jajopasi, the households mostly purchased those leaves from the 

market instead of collecting them, thus saving time spent on firewood collection. 

 
Commercial sex work by women for survival during drought 

 
During the discussion with local partner NGOs, a matter of concern which came up was if girls during years 

of low rainfall were also pushed into prostitution because of hard economic conditions. Activists from the 

Pravara Medical Trust, a NGO in Nashik, which looked into the medical needs and rehabilitation of the sex 

workers in the Nashik area, set up a meeting with two sex workers who allegedly were forced into prostitution 

in drought years in their village due to lack of other job alternatives. Ms. Radha, aged 43 years, and Ms. Gita, 

aged 40 years, were interviewed about the circumstances that led them into prostitution. They had entered 

into the profession as young girls. The mother of Ms. Radha had been ailing and did not receive any form of 

compensation. In her search for work, Ms. Radha found that the jobs available under the employment 

guarantee scheme were 3-4 km away. She was in a desperate situation as her family was landless and she 

also needed to care for three siblings. Ms. Gita and her family members could not find work under the 

employment guarantee scheme due to corruption. Unavailability of other work in the village due to lack of 

rain forced Ms. Gita into prostitution to earn income for her family to prevent them from dying of hunger. Ms. 

Radha and Ms. Gita said that many other women whom they knew had entered into prostitution in drought 

years in their villages due the lack of job opportunities and dire economic conditions.  
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Table 5.9. Reported time spent in activities (in hours) 

Maharashtra 

  Normal year Drought year 

Village 
Fetching 
water/day 

Livestock 
care/ day 

Fetching 
firewood/ 

week 
Fetching 

water/ day 
Livestock 
care/ day 

Fetching 
firewood/ 

week 

Karanjad . 5.0  10.0 1.5 6.5 14.0 

Virgaon . 3.0 8.0 1.5 5.0 12.0 

Pimpalgaon  nipani . 3.0 8.0 1.5 5.0 12.0 

Talwade 1.0 5.0 10.0 3.0 6.0 14.0 

Sayale 1.0 5.0 5.0 3.0 6.0 6.0 

Dodi bk . 4.0 2.0 1.0 6.0 5.0 

Mulegaon 0.5 6.0 11.0 3.5 6.0 11.0 

Kalmuste 1.0 6.5 4.0 2.5 6.5 4.0 

Nimon . 4.5 2.0 2.0 7.5 7.0 

Pemgiri . 4.0 3.0 1.5 6.0 4.5 

Bhondre 1.0 6.5 2.0 2.5 8.5 5.0 

Pokhari . 4.0 1.0 1.5 7.0 6.0 

Pangarmal 1.0 3.5 10.0 2.5 5.0 10.0 
 

Orissa 

Jantari 0.25 1.5 14.0 2.5 1.5 14.0 

Kuanar 2.00 1.5 14.0 4.0 1.5 14.0 

Oria 0.25 1.5 7.0 5.5 1.5 7.0 

Halpuri 0.25 1.5 12.0 1.5 1.5 12.0 

Nuagaon 1.00 1.5 . 3.0 1.5 . 

Jajopasi 1.00 1.5 . 3.0 1.5 . 

Sadangi 0.25 4.0 8.0 2.5 7.0 8.0 

Parudiposi 0.25 4.0 9.0 2.0 6.0 9.0 

Ukhunda 1.25 2.0 2.5 4.5 5.0 2.5 

Mahadevpur 0.25 . 14.0 0.5 . 14.0 

Lunga 0.25 1.5 8.0 2.5 1.5 8.0 

Udayapur 0.25 1.5 10.5 2.5 3.0 10.5 

Kantiapada 1.00 6.0 12.0 1.0 8.5 12.0 
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6. Conclusion 
 
The first part of the paper aimed to determine if the shocks to agricultural productivity, such as rainfall 

variability, affect the wages received by men and women in rural India differently. After examining data from 

1993 to 2007 from 17 states of India, the results showed that rainfall shocks had only a limited effect on the 

gender wage gap. However, notably, in the rainfed rice-growing regions of India, women farmers suffered a 

greater loss in their wages as compared to their male counterparts in low rainfall years. As a result, the 

gender wage gap increased in low rainfall years in the rainfed rice-growing regions in comparison to other 

areas. The results suggest that relatively large concentration of women in the cultivation of crops that were 

severely affected by rainfall variability made them more vulnerable to labour market losses during low rainfall 

years.  

The second aim of the paper was to understand the differential impact of drought on men and women in 

rural India through focus group discussions. The discussions revealed that in terms of the labour supply 

response to weather variability, men appeared to have a clear advantage in searching for non-agriculture 

work outside their villages. Women tended to be the main caretakers of children and other family members, 

as well as tasked with carrying out the household chores, and thus preferred to work near or inside their 

villages. That constrained their ability to cope by taking another job during years when it rained little. The 

focus group discussions showed that women’s increased time spent in home production activities, such as 

collecting water, fodder and firewood, and unpaid work, such as taking care of sick children, during years of 

low rainfall kept them away from both the agricultural and non-agricultural labour markets. Empirically, the 

lack of time use data over years in India served as a constraint in analysing the effect of weather shocks on 

time use and the welfare of women. The focus group discussions highlighted the need for regular time use 

surveys to understand the potential impacts of various macroeconomic shocks. 

The focus group discussions also revealed that lower access to clean water and nutritious food were of 

greater concern to women than men since these concerns fell in their purview of taking care of the household 

chores, while the availability of loans and financial compensation for farm loss were greater concerns for 

men. This indicated that the spheres of influence were gendered and the concerns were also therefore 

gendered. Women also suffered from greater health effects than men. They reported increased incidence of 

joint pains, low platelet counts and fainting due to lower nutrition and being tasked with the more stressful 

and exhausting work of fetching water. Not only did women undertake household chores, in families with 

economic difficulties, they also searched for non-agriculture or agricultural work outside their village, which, 

coupled with greater housework, led to fatigue. It was also noted that drought and the lack of alternative job 

opportunities could also force women into sex-work. 

The drought management policy of the Government of India has special health provisions for women and 

children during drought years. However, the administration support to carry out those provisions was mostly 

dysfunctional on the ground as the villagers surveyed reported that they had not received them in recent 

years. The policy does not clearly specify how those provisions are to be distributed, which resulted in lack 

of implementation of the schemes. The government policy only states that state public health departments 

are responsible for disbursing them through Anganwadi or health centres. Further clarification on the 

administration of these schemes is required in order to give greater accountability in their implementation. 

According to the drought management policy, drinking water should be supplied only when no other source 

of drinking water is available. This policy is clearly myopic. Firstly, water is needed for other essential 

purposes, such as for livestock, bathing and washing utensils and clothes. Secondly, even if drinking water 

is available near the village, it is often contaminated during low rainfall years and as reported, the pressure 

in the village water pipes is very low, leading to longer waiting hours for those who are collecting water. Since 

water collection is the sole responsibility of women in India, a comprehensive water management policy 

during drought can decrease their drudgery and reduce adverse consequences on their health, which, in 

some cases, results in deaths. Thus, water, health and sanitation requirements need to be stressed in 

formulating drought management policies in order for them to have a beneficial impact on women. 

 



45 BLAME IT ON THE RAIN?: GENDER DIFFERENTIATED IMPACTS OF DROUGHT ON AGRICULTURAL WAGE AND WORK  

IN INDIA    

There is a provision in the existing policy for involving women SHGs at the village level in deciding drought 

management in the village. Yet, this had not been taking place in any of the villages visited. The only people 

responsible for taking governance decisions are panchayat members. The Panchayat members put up 

demands to the local authorities but have little control over what is given unless they are very influential. 

Thus, the existence of comprehensive drought management plans could facilitate the smooth delivery of 

essential services. The drought management policy should be set as a packaged deal in a village while at 

the block level, the package can be decided for the entire block in advance based on the usual needs of the 

area, and immediately implemented if a drought-like condition prevails in any village in the block. Piecemeal 

provisions are clearly inadequate, particularly when they are left at the discretion of local governing personnel 

who often only make decisions on drought management when a drought hits. The setting of long-term 

strategies for rainwater harvesting and the creation of irrigation sources, such as canals, also need to be 

stressed and cannot be neglected. These tools are critical as they not only help reduce the vulnerability of 

the population to drought, but they also increase the well-being of farmers by helping them to diversify into 

other cash crops, thus improving their incomes. 
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