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Abstract
Should we distribute preventive animal health products for free or charge a positive price? The decision
depends on the price sensitivity of the product and the effect prices have on product use. We explore this
idea through a �eld experiment in which we randomize the price a farmer faces for an animal health
product. We �nd that the demand for the product is highly sensitive to prices; willingness to pay (WTP)
decreased from 44% at ₹ 100 to 18% at ₹ 500. Further, among farmers who were willing to pay, the
product usage rate was 71% and usage did not increase in prices (lack of screening effect). Furthermore,
we �nd that farmers whose animals were sick in the baseline had a higher WTP. These �ndings support
the human capital model relating to demand for human health products. We argue that individuals
behave in a similar way when the decisions concern their own health or the health of an animal they rear
for commercial purposes. A highly subsidized distribution of the product is recommended due to high
price sensitivity, lack of screening effect, equitable distribution among poor and lesser implementation
costs found in this study.

Introduction
Why should we invest in health, particularly preventive products, be it of human beings or dairy animals?
Because, it directly impacts how productive the subject can be, its ability to generate income in near and
distant future and is a direct component of well-being (Dupas & Miguel, 2017; Kremer et al., 2019).
Human capital model argues that health is an input which determines the amount of time an individual
can spend to produce commodities and income (Grossman, 2000). Similar logic applies to dairy animal
health as it determines the amount of milk (and other by-products) produced and income earnings of a
dairy farmer.

Households in developing countries due to lack of cash, information or education to digest information,
fail to acknowledge the potential gains to health investments (Dupas & Miguel, 2017). For instance,
demand for treatment (cure) is more than preventive products (Cohen et al., 2015). The fact that curative
health investments take a large chunk (10%) of the Indian poor households’ total consumption
expenditure (Banerjee et al., 2015), highlights the argument made by Dupas & Miguel (2017). Households
fail to take advantage of preventive health products which yield very high rates of returns (Kremer et al.,
2019). The under-investment in preventive health products, as opposed to curative, can be explained with
insights from behavioral economics like procrastination, projection bias, loss aversion, and failure to
interpret information correctly, failure to seek and share information, limited attention and memory, etc
affecting unbiased decision making (see Kremer et al., (2019) for a detailed review on behavioral
development economics).

Distribution of health products is grouped into ‘social marketing’ category – with emphasis on retail sales
(pricing) and ‘public health’ category – which emphasizes on free distribution (Ashraf et al., 2010).
Advocates of free distribution argue that pricing leads to distribution of products only to the ‘richest of
poor’ while their critics counter that individuals do not value or even not use the products given away for
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free (Ashraf et al., 2010). The critics argument points us towards two behavioral theories – sunk cost
fallacy (Thaler, 1980) and screening effect of prices (Roy, 1951), both of which states that, usage
increases with prices. Cost-sharing or pricing health products are needed to avoid wastage of resources
by those who do not need or who will not use the product (Cohen & Dupas, 2010). Short-term subsidies
can positively affect the long-run adoption of some preventive health products through channels like
learning by doing and social learning (Dupas, 2014). Conversely, charging positive prices could dampen
the demand (Kremer & Miguel, 2007) and also leave out people who need the product when they are cash
and credit constrained (or are poor) (Cohen & Dupas, 2010), both of which leads to less adoption.
Policymakers are often stuck in the dilemma of whether to subsidize the preventive health product or
distribute it for free. Our study aims to assist them with evidence on demand for a preventive animal
health product, namely the anionic mineral mixture (AMM), aimed at preventing the milk fever (MF) in
dairy animals which causes annual losses of around US $ 137 million in Haryana, India (Cariappa et al.,
2021a).

The households’ demand for health products increases if the discounted expected bene�t (including
utility gains) exceeds the cost (in utility and �nancial terms) according to the human capital model
(Grossman, 2000). The theory implies that in the short-run, small costs leads to big effects in
consumption behavior and therefore subsidies will help increase the demand for preventive products
especially when some individuals who tend to bene�t more from prevention value preventive products
higher than others (Kremer & Glennerster, 2011).

In this study, using randomized price variations we identify the demand for the AMM and test the
sensitivity of demand. We start with the assumption that only the offer prices affect farmer’s demand for
the AMM and eventually determine other factors which affect the demand. We work in the premise of the
standard theory of demand and estimate the price elasticities of demand for the AMM. We proxy farmer’s
willingness to pay (WTP) for the AMM at a particular price, as the demand for AMM. Several randomized
evaluations have tested the effect of pricing on demand sensitivity of preventive (human) health products
such as deworming pills, insecticide treated bed nets (for malaria prevention), water chlorination and
hand washing soap in Kenya, Zambia and India (Ashraf et al., 2010; Cohen & Dupas, 2010; Dupas, 2014;
Kremer et al., 2011; Kremer & Miguel, 2007; Spears, 2009).

WTP (demand at each price point) can be elicited using contingent valuation, discrete choice experiment
and experimental approaches (Null et al., 2012). The �rst two methods use data generated from stated
willingness to pay by individuals while the experimental approach from actual purchase decisions.
Further, there are two main experimental methods used to estimate WTP, namely, take-it-or-leave-it (TIOLI)
and Becker, DeGroot, and Marschak (BDM). We use TIOLI method which is a straightforward revealed
preference mechanism that allows us to estimate the true demand for the product at different price points
(Dupas & Miguel, 2017). It does so by observing whether an individual purchases the product at a
randomized price that the individual faces. Also because the BDM mechanism seem to under predict the
WTP compared to TIOLI (Berry et al., 2020) (for a detailed account of advantages and disadvantages of
each method see reviews by Dupas & Miguel, (2017) and Null et al., (2012)).
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Next, we move to the use of AMM once the farmer is willing to pay a particular price. We speci�cally test
for a screening effect, which states that the product use is greater among the households which pay a
higher price; because the composition of purchasers will be skewed by the higher prices towards farmers
with a larger propensity to use the product (Roy, 1951). In other words, as the price increases, buyers are
selected from the higher portion of the willingness to pay distribution. If dairy farmers with higher WTP
for the AMM are more likely to use the product, we expect to �nd an increase in the use of AMM as the
price increases. This theory has been tested with various products (like health, credit, insurance, etc) in
different settings (Ashraf et al., 2010; Cohen & Dupas, 2010; Karlan & Zinman, 2009; Tarozzi et al., 2014).
With this background, we test the following predictions in this study.

1. Willingness to pay for AMM: the demand for AMM is decreasing in the offer price and is highly
sensitive to price changes.

2. Screening effect: the probability of AMM use, conditional on WTP, increases with increasing prices.

We make several contributions to the literature. This study will act as a primer for demand (WTP)
estimation of animal health products and will add new methodological dimensions to the literature.
Methodologically, we implement the �rst �eld experiment to estimate the demand for a preventive
‘animal’ health product and also to identify screening effect of prices. We also complement the literature
on pricing of health products and its effect on product use (see reviews by (Dupas & Miguel, 2017; Kremer
et al., 2019; Kremer & Glennerster, 2011; Null et al., 2012)). Logistically, we estimate the effect of pricing a
new product, after supplementing the product well in advance so that the farmers are aware of the
bene�ts, as the product was not available in the region. Theoretically, we provide evidence that the
theories concerning demand for human health (products) are applicable to the demand for animal health
product as well. Speci�cally, our �ndings support the human capital theory concerning demand for
human health given by Grossman (2000). We �nd that individuals behave in a similar way when the
decisions concern their own health or the health of an animal reared for commercial purposes. This
�nding will help in devising effective policy solutions based on the generalizations drawn from
randomized evaluations from different contexts.

In the next section we describe our experimental setup, surveys and outcomes followed by description of
the data and estimation framework. In the following sections we discuss our results before summarizing
and concluding the study.

Experimental Setting And Design
AMM is a preventive feed against the milk fever (MF)[1] in lactating dairy animals. It is in the powder form
and has to be fed to the lactating dairy animals before 3-4 weeks of calving at 100 grams/day (totaling a
dose of 2-3 kg per animal). AMM decreases the probability of MF occurrence by 13 percentage points
with highly signi�cant positive effect on milk yield and farmer’s pro�t (Cariappa et al., 2021b). AMM is
marketed by Kamdhenu feeds at ₹ 180/kg (equivalent to ~US$3/kg). During the experiment, AMM was
not available in the villages or any urban centers nearby. A complete course requires about 3 kg of AMM
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for a month which costs a total of ₹ 540 (around US $ 7). It amounts to around 1% of the yearly average
variable costs of dairying in our sample. Alternative methods used traditionally by farmers to prevent MF
are use of jaggery or calcium liquid after calving. Due to the non-availability, only 1 sample farmer had
used it earlier.

Experimental and survey design

Sample selection, baseline survey and the intervention

The timeline of the experiment from sample selection to the �nal follow-up survey is presented in Figure
1. The animals with high risk of MF, i.e., animals in the second parity or above with peak milk yield higher
than 10 kg/day and which were not fed any kind of AMM, was selected to the study. Through the baseline
survey we collected information on A) Household characteristics such as experience, education,
household size, training received and land holding, B) Animal characteristics such as breed, parity, herd
size, milk yield etc., C) Dairy farming costs and returns, D) Animal health history, E) Awareness (of MF
and AMM) and prevention against MF and F) Access to information like contact with extension agencies.
We randomly phased-in the treatment (AMM) to 200 dairy farmers (100 cow and 100 buffalo rearers);
�rst to 100 animals in the treatment group and eventually to 100 control animals. After the �rst round of
intervention, we did a follow-up survey after three months of treatment to treated group to measure the
effect of AMM supplementation. As AMM was a new product, the random phase-in design ensured that
all the farmers (in treated and control groups) had prior experience in using and realizing the bene�ts of
the product which is a pre-cursor to elicit the true demand for the product. 

Pricing experiment

After all the control animals were fed the AMM and the farmers realized its bene�ts, we randomly
assigned the farmers into 5 groups. The prices were decided based on a hypothetical subsidy policy with
subsidy rates of 0%, 20%, 40%, 60% and 80% of the market price (₹ 180/kg of AMM). The randomized
prices (rounded off) were therefore ₹ 500, ₹ 400, ₹ 300, ₹ 200 and ₹ 100, respectively for the whole course
of 30 days (3 kg of AMM @100 g/day). The sample was re-randomized until the null hypothesis of the
joint test of orthogonality (Wald test) from the multinomial probit model was accepted; in short, till the
balance was achieved on observables[2]. 

Door-to-door selling and the WTP

The dairy farmers were asked if they wanted to purchase a dose (3 kg) of AMM at the randomized offer
prices which ranged from 0% to 80% of the retail price. If the farmer agreed to buy at the offer price and
was able to come up with the cash for the transaction, they were considered ‘willing to pay’ and then, the
product was given to them for free. Therefore the actual transaction price was nil. For analytical
purposes, farmers who were WTP were coded 1 and 0 otherwise.

Follow-up survey and the AMM use
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After seven weeks of the door-to-door selling, we called the dairy farmers who were willing to pay and
asked whether they were using the product they had bought. If the farmer ‘self-report’ that he was using
the product/has used the product in the telephonic survey, we consider that the farmer has used the
AMM. We measure the AMM use with code 1 for users and 0 for non-users.

[1] Milk fever is a calcium de�ciency disorder in dairy animals seen immediately after parturition
(calving). It causes huge economic losses to dairy farmers in the form of loss in milk production,
treatment costs, mortality losses and loss in reproductive performance of animals. 
[2] Randomization was done only twice as the omnibus Wald test indicated balance between the groups,
the second time.

Data And Descriptive Statistics
Dairy farms in our sample have on average, 5-6 animals, yielding fat-corrected milk of 10-11 kg/day with
the farmer owning around 2-3 hectares of agricultural land (See Appendix 1 for a detailed description of
sample characteristics). Table 1 presents the results of the balance test. All variables, except, experience
in dairying and herd size in ₹ 500 and ₹ 200 groups respectively, does not have signi�cant association
with the treatment status implying that the randomization has created statistically similar groups. An
omnibus joint test of orthogonality (Wald test) as suggested by McKenzie (2015), also suggests that
random assignment is successful in achieving covariate balance. This means that the (randomly
assigned) price variation across groups can be used to identify the demand for AMM.

Table 1 Balance test: Independent multinomial probit estimates
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Base: ₹ 100 (1) (2) (3) (4)

₹ 200 ₹ 300 ₹ 400 ₹ 500

Treated (1/0) -0.300 0.127 -0.0297 -0.576

(0.315) (0.316) (0.314) (0.387)

Experience in dairying (years) -0.00737 -0.00516 0.000559 -0.0666**

(0.0171) (0.0165) (0.0172) (0.0268)

Training in dairying (1/0) 0.167 -0.517 0.215 0.219

(0.353) (0.336) (0.325) (0.461)

Principal income from dairying (1/0) 0.542 -0.0553 -0.0283 -0.179

(0.378) (0.368) (0.383) (0.480)

Parity (nos.) 0.163 0.0713 0.0706 -0.0819

(0.233) (0.226) (0.218) (0.275)

Green fodder fed (kg/animal/d) 0.0151 -0.00487 0.00359 -0.00299

(0.0266) (0.0260) (0.0292) (0.0319)

Dry fodder fed (kg/animal/d) 0.00848 -0.00748 -0.0314 0.0204

(0.0350) (0.0328) (0.0378) (0.0597)

Concentrates fed (kg/animal/d) -0.0417 -0.126 -0.0333 -0.0693

(0.108) (0.109) (0.110) (0.144)

Herd size (nos.) -0.123** -0.0301 -0.0289 -0.00282

(0.0572) (0.0595) (0.0571) (0.0763)

Land holding (acres) 0.0207 0.0323 0.0573 0.0378

(0.0335) (0.0303) (0.0301) (0.0407)

Incidence if MF (1/0) 0.188 0.0592 -0.605 -0.328

(0.420) (0.395) (0.431) (0.424)

Income from dairying (₹/lactation) -0.000 -0.000 -0.000 -0.000

(0.000) (0.000) (0.000) (0.000)

Animal (1 if cow and 0 if buffalo) -0.498 0.172 -0.211 0.189

(0.337) (0.325) (0.325) (0.406)

Constant term 0.437 1.096 1.469 1.126
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(1.262) (1.233) (1.202) (1.436)

Note: Standard errors in parentheses. ** p < 0.05

Joint test of orthogonality: Wald chi2 = 61.22, p-value = 0.18.

Estimation Framework
ESTIMATION STRATEGY

Willingness to pay

WTP (1/0) = b0 + b1*Price + b2*Xi + ui

We estimate the above equation using a linear probability model. WTP (1/0) is the dichotomous
dependent variable indicating whether a farmer is willing to pay. Price is our treatment variable,
coe�cient of which indicates the sensitivity of the demand to price change. Xi includes control covariates
such as MF in baseline, a group variable indicating whether the farmer received AMM at the beginning of
the experiment or more recently and other farmer and animal characteristics. Similar equation is used
with a dichotomous product use (1/0) as the dependent variable to estimate the screening effect of
prices. The sample for screening effect model includes only those farmers who were willing to pay.

IDENTIFICATION STRATEGY

Random assignment of prices and the con�rmation from balance test that groups are similar across
observable covariates enables us to causally identify the impact of prices on demand for AMM and the
usage of AMM.

Results And Discussion
Willingness to pay for AMM

In this section, we estimate farmers’ WTP for AMM. Table 2 presents the results of price sensitivity of
AMM demand from the linear probability model. Column 1 and 2 depicts point elasticities of AMM
demand at different prices and Column 3 and 4 depicts the slope of the demand curve. Results indicate a
negative relationship between price and WTP (demand) for AMM. For every marginal (₹ 100) increase in
price, there is an additional fall in WTP of farmers for AMM. The relationship between the prices and WTP
can be clearly visualized in Figure 2 (See Appendix 2 for marginal effects at each price point). The
demand for AMM sharply decreases as the price increases. At ₹ 100, 200, 300, 400 and 500, the predicted
willingness to pay are 44%, 25%, 18%, 19% and 18%, respectively. If we assume that all the farmers use
AMM when distributed for free (which they did), a ₹ 100 increase in price leads to a huge (56%) fall in
demand. At ₹ 100, only 44-45% of the farmers were WTP. In other words, when the farmers are asked to
share the costs of the product, the demand for the product decreases from 100% at zero prices to 45% at
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₹ 100 (an 80% subsidized price). It further falls to 18-19% at ₹ 500. Columns 3 and 4 depict the overall
sensitivity of the WTP for changing price. The results indicate that a 1% increase in prices leads to 18%
fall in demand for AMM. Perusal of Table 2 and Figure 2 also suggests that the relationship between
price and WTP is robust to different estimators like logit, probit and Poisson (not shown). Our �ndings are
in line with the general �ndings from the human health literature as summarized in reviews by Kremer et
al., (2019); Kremer & Glennerster, (2011); Null et al., (2012), that the WTP is lower than the cost of the
product and the demand is sensitive to prices. Also, the �nding of price sensitivity is in line with the
human capital model (Grossman, 2000). Human capital theory implies that when the product is given for
free, the disutility of buying the product and feeding it to dairy animals is offset by the bene�ts of AMM
but the bene�ts do not offset the disutility when the product is positively priced.

It should be noted that, with the addition of covariates, the demand curve turns slightly inelastic at higher
prices and the slope of the demand curve decreases from -0.25 to -0.18. The major reason for this is the
addition of the variable ‘incidence of MF at the baseline’. The demand for the preventive health product
against MF is highly correlated with the incidence of MF at the baseline. In other words, the probability of
buying AMM increases signi�cantly if the dairy farmer has experienced losses due to MF beforehand.
The changes in the coe�cient values due to the inclusion of observable covariates raise concerns about
the validity of our randomization. The results of balance test and a separate correlation analysis of prices
and MF suggests that the relationship is not signi�cant at 0.05 levels, indicating that the randomization
was successful. Moreover, controlling for MF and other covariates do not reverse or drastically change
our key conclusions. Note that controlling for MF, the drop in demand is now signi�cantly higher for a
small change in price (from ₹ 100 to ₹ 200) and turns slightly inelastic at higher prices.

Although the demand curve is sloping downwards, the farmers who have dealt with MF earlier have a
minimum 80% probability of buying AMM (Figure 3). Also, when the non-buyers are asked why they are
not willing to pay, around one-third of them responded that the animals do not have MF or that they
would treat their animals when it gets sick and would buy the product when they require (Appendix 3).
Insights from behavioral economics and these responses highlight that the farmers are present biased
and are naïve regarding the present bias in future, meaning they procrastinate (Kremer et al., 2019). This
is because farmers delay purchasing the AMM now which yields high returns with small short-run utility
costs (buying and feeding AMM) because they wrongly anticipate buying AMM later when required.
These responses support the argument of Dupas & Miguel (2017) that the households fail to
acknowledge the potential gains to health investments. For instance, around 25% of the sample farmers
are willing to pay for the product while around 33% of the non-buyers (who are not willing to pay) think
that they will cure the animal if and when the animal gets MF or buy the product when they require (Table
2 and Appendix 3).

Other reasons as to why farmers are not willing to pay are that 13% are planning to sell the animal, health
inputs (like mineral mixtures) are provided to them (at discounted prices or for free) either by the private
buyers of milk, state government or the ICAR-NDRI (21.5%) and that 8.5% are using other preventive
strategies like feeding jaggery or calcium solutions (Appendix 3).
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Table 2 Price sensitivity: Linear probability estimates
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Dependent variable:

WTP (1/0)

(1) (2) (3) (4)

Natural log of price - - -0.250*** -0.184***

(0.0621) (0.0523)

Price (Base: ₹ 100)

₹ 200 -0.172 -0.196**    

(0.107) (0.0809)    

₹ 300 -0.294*** -0.268***    

(0.0989) (0.0761)    

₹ 400 -0.342*** -0.259***    

(0.0981) (0.0798)    

₹ 500 -0.389*** -0.268***    

(0.117) (0.0810)    

Income from dairying (ln)   0.0995   0.0957

  (0.0985)   (0.0988)

Incidence of MF in baseline (1/0)   0.788***   0.779***

  (0.0615)   (0.0625)

Treated (1/0)   -0.00872   -0.0101

  (0.0353)   (0.0358)

Experience in dairying (years)   0.00200   0.00189

  (0.00185)   (0.00177)

Training in dairying (1/0)   0.0142   0.0234

  (0.0322)   (0.0326)

Extension score   0.00719   0.00839

  (0.0226)   (0.0226)

Animal (1 if cow and 0 if buffalo)   0.0265   0.0282

  (0.0421)   (0.0407)

Parity (Base: 2nd Parity)

3rd    0.0239   0.0213
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  (0.0427)   (0.0414)

4th    -0.111   -0.116

  (0.0685)   (0.0682)

5th    0.0739   0.0559

  (0.0808)   (0.0732)

Herd size (nos.)   0.00883   0.0105

  (0.00608)   (0.00645)

Mineral mixture fed (IHS)   -0.597   -0.692

  (0.445)   (0.442)

Constant term 0.472*** -0.953 1.621*** -0.103

(0.0843) (1.156) (0.351) (1.202)

Mean of dependent variable 0.245 0.245 0.245 0.245

N 200 200 200 200

R2 0.086 0.644 0.085 0.638

adj. R2 0.067 0.613 0.081 0.613

F 4.219 37.14 16.23 44.59

Note: Standard errors in parentheses. ** p < 0.05,* ** p < 0.01.

Columns (1) and (2) displays the point elasticity of demand (at different price points) while columns (3)
and (4) displays the slope of the demand curve.

Therefore, implications of the results beseech discussion in two parts. To begin, the results indicate that
the demand is highly sensitive to prices; share of farmers who are willing to pay decline from 100% when
distributed for free to 19% at market price (₹ 500)[3]. As the willingness to pay is low even at highly
subsidized prices and that it is falling with increased prices, this result calls for a highly subsidized or
even a free distribution policy of AMM to the farmers. The second part is that the farmers who tend to
bene�t more from the product (farmers with prior experience of dealing with MF) are willing to pay more
than others. Even at higher prices, the farmers who are willing to pay for AMM are >80% and also, the
demand curve turns inelastic at higher prices. This implies that prices of AMM have a lesser say in
farmers (who have experienced economic losses due to MF) decision to buy and that positive prices
could be used to target the needy population. This �nding, therefore, calls for a targeted distribution
policy of AMM at positive prices (small subsidy). The costs associated with procuring and distributing
AMM and additional costs in the latter – targeting affected farmers – will be very crucial in selecting the
best way forward. The latter policy (targeting and no subsidy) seems less feasible because to identify 20
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bene�ciaries to this programme, the government will have to survey 100 dairy farmers (incidence of MF
at baseline was on average 20%). This numbers keeps changing every year, there will be new additions
and deletions which requires dynamic updating of the database. To get a ballpark estimate of this cost,
we use the costs incurred by us during the baseline survey. Accounting only for transportation and labor
charges, the cost of selecting 1 MF affected animal was around ₹ 4100 (US $ 56). Including the AMM
costs, the latter policy costs around 5 times the free distribution policy (tracking costs is included only for
the targeted policy). Note that our study sample had strict inclusion criterions and animals with high risk
of MF were selected. Generally, however, the MF incidence (in the whole population) will be lesser than
our estimate[4] and hence the cost of tracking will be on a much higher side. Another dimension to think
about before deciding on the optimal policy is the product usage rates by who buy the product. In the next
section we discuss about the product use and the effect of prices in detail.

Screening effect in the use of AMM

In this section we present and discuss the results of effect of prices on the usage of AMM, speci�cally the
screening effect. It states that the propensity to use AMM as a preventive strategy against MF increases
with increased offer prices among those who buy. Columns 1 and 2 of Table 3 show the overall effect of
prices on the use of AMM. The results indicate that the relationship is positive and signi�cant. However,
including control covariates decreases the coe�cient and also the effect turns non-signi�cant. Unlike
Table 2, this (change in the coe�cient value due to the addition of controls) is not a test of validity of the
randomization because the sample for screening effect test is selected based on the endogenous
decision to buy AMM (Ashraf et al., 2010). We also test for screening effect at individual prices (Columns
3 and 4 of Table 3). Although the incremental increase is lesser and insigni�cant when controls are
added, the results indicate that as the price increases, the propensity to use AMM also increases slightly.
The evidence can be clearly visualized in Figure 4; the propensity to use AMM increases marginally with
prices. We �nd high screening effects when the model is estimated without controls while we �nd no
signi�cant effect as we add control covariates. Therefore, we �nd no evidence of screening effect of
prices. At ₹ 100, 63% of the farmers who bought AMM use it while at ₹ 500, 71% of the farmers use it
implying that price does not play a signi�cant role in product use decisions. Note that the usage curves
with MF at baseline as control and with other additional controls are very similar. This implies that the
farmer’s willingness to pay along with observed MF at baseline predicts the propensity to use AMM better
than what is available in other household and animal characteristics such as education, type of animal,
parity or the use of other health products and mineral mixtures. Therefore, our �ndings imply that the
prices have little role to play in the usage decisions of farmers relative to the in�uence of MF experience
at baseline implying that higher prices do not ensure reduction in AMM wastage. Evidence of screening
effect of prices is not sensitive to the estimator used. Estimates remain nearly identically when logit,
probit or Poisson model is used (Appendix 4). Note that the average AMM usage rate is 71%.

Additionally, there are concerns in the literature that pricing often leads to distribution of products to the
“richest of the poor” (Ashraf et al., 2010). In order to test this, we study how the observable characteristics
of AMM buyers, speci�cally proxies for wealth like income, land holding, herd size and education, change



Page 14/22

with the offer prices (Appendix 5). Our results indicate that the AMM buyers at higher prices are not more
educated or wealthier than buyers at lower prices. Hence, pricing doesn’t lead to skewed distribution of
AMM to wealthier dairy farmers.

Table 3 Effect of prices on AMM use: Linear Probability estimates

  (1) (2) (3) (4)

Price (₹) 0.001** 0.0004    

(0.000) (0.000)    

Base: ₹ 100        

       

₹ 200     0.263 0.0875

    (0.176) (0.145)

₹ 300     0.429** 0.0963

    (0.162) (0.155)

₹ 400     0.363* 0.142

    (0.205) (0.118)

₹ 500     0.529*** 0.0797

    (0.128) (0.119)

Baseline controls? No Yes No Yes

Number of observations 49 49 49 49

Note: The number of observations is 49; estimation only on dairy farmers who bought AMM (were willing
to pay at the endline).

Standard errors in parentheses. * p < 0.10** p < 0.05,* ** p < 0.01

Controls used – MF incidence at baseline, type of animal (cow/buffalo), parity, use of health services like
arti�cial insemination, vaccination and deworming, use of mineral mixture and farmers’ education level. 

Only ‘MF incidence at baseline’ had a statistically signi�cant association with AMM use.  

To summarize, the demand for the preventive animal health product is highly sensitive to prices. The
demand for AMM decreases signi�cantly at each of the marginal price points. Also, farmers who have
experienced losses due to MF at baseline (who stand to gain from prevention) are more likely to buy
AMM. When this confound is controlled for, the demand remains highly elastic at lower prices (< ₹ 300)
but turns inelastic at higher prices (> ₹ 300). Further, among farmers who were willing to pay for AMM, the
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product usage rates was 71% and usage did not increase signi�cantly in prices. Furthermore, incidence of
MF at baseline was again the important predictor of product use than price implying that the prior losses
in�uence farmers buying and usage decision more than price. These �ndings of ours is in line with the
human capital model (Grossman, 2000). It states that the households’ demand for health products
increases if the discounted expected bene�t exceeds the cost in utility or/and �nancial terms. Human
capital theory implies that in the short run, small costs leads to big effects in consumption behavior and
therefore subsidies will help increase the demand for preventive products especially when some
individuals who tend to bene�t more from prevention value preventive products higher than
others (Kremer & Glennerster, 2011). Note the congruence of human capital theory, which was based on
the demand for human health, with demand for animal health products by the dairy farmers. Our results
therefore hint that the theories that concern a household’s demand and usage decisions of health
products also apply to the demand for and usage of preventive animal health products. Individuals
behave in a similar way when the decisions concern their own health or the health of an animal they
domesticate (especially for commercial purposes). When we think of learning from and generalizing the
results of randomized evaluations at different locations in different contexts, this �nding of ours play a
huge role.

[3] The offered market price (₹ 500) is less than the actual market price of AMM (₹ 540).
[4] The milk fever incidence in different states of India varied from 10% to 14% (Paul et al., 2013; Thakur
et al., 2017; Thirunavukkarasu et al., 2010).

Conclusion
In this study, we report evidence from a randomized controlled trial designed to estimate the effect of
prices on the willingness to pay and use of a preventive animal health product. Controlling for the biggest
confounder, MF at baseline, we �nd that the demand for AMM dampens signi�cantly when the price
increases. Also, we �nd no evidence of screening effect, the product usage do not signi�cantly increase in
prices. This implies that higher prices do not change the mix of buyers, in other words, prices do not
screen buyers based on their propensity to use. Therefore, charging positive prices to farmers might lead
to decreased buying of AMM (due to high price sensitivity) and doesn’t affect usage rates to a large
extent (lack of screening effect). Therefore, decreasing the prices (subsidizing) leads to signi�cant
increase in adoption of AMM. Thus, a highly subsidized or free distribution of AMM is recommended by
this study.

Our �ndings support the human capital theory concerning demand for human health products. We �nd
that individuals behave in a similar way when the decisions concern their own health or the health of an
animal reared for commercial purposes. This �nding will help in devising effective policy solutions based
on the generalizations drawn from randomized evaluations from different contexts. Any kind of policy
implications, however, can only be drawn after a large scale study about the presence of MF and scale up
of our successful pilot in major milk producing tracts of India. Thus, our study acts as a primer on which
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a scale up could be designed. Future research could focus on evaluating the long term effect of prices on
demand and use of animal health products.
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Figure 1

Experimental and survey design: Timeline
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Figure 2

Demand curve of AMM. Note: Each point on the graph is the predictive margin at different prices derived
from the linear probability, probit and logit models with WTP (1/0) as the dependent variable.
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Figure 3

Heterogeneous effects of prices on demand for AMM. Note: Each point is the predicted margin from the
linear probability model.
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Figure 4

Effect of prices on AMM use: Linear probability estimates. Note: Each point is the predicted margin from
the linear probability model. Model - AMM (1/0) = f(Price, MF incidence, type of animal, parity, use of
health services, use of mineral mixture and farmers’ education level).
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