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ABSTRACT

This paper analyzes Nepal’s current livestock policy, which is rooted in culture 
and religion, and the extent to which its design has not kept pace with the 
continuing transformation of the country’s agricultural landscape. It estimates 
the impact of the no-slaughtering of cattle policy on dairy producers using Latin 
hypercube simulations to quantify a baseline and alternative scenario for cattle 
milk production. The baseline models the current production system, while the 
alternative scenario models milk production where producers are allowed to 
slaughter or export cattle. Results indicate that farmers’ profit per liter of milk 
increases by 19 to 31 percent in the alternative scenario.

Keywords: Nepal’s sacred cattle, no-slaughtering of cattle policy, profitability 
analysis
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INTRODUCTION

T he controversy around cattle slaughter in countries where the larger 
percentage of the population practices Hinduism is enormous 
(Chigateri 2011; Sarkar and Sarkar 2016). In Nepal, where 80 percent 
of the people are Hindu (Central Bureau of Statistics 2013), cultural 

traditions forbid the slaughter of cattle and eating of beef (Azzi, Weizmann, 
and Harris 1974; Korom 2000; Shivaram 2009). This tradition stems from 
the religious belief that cows are the reincarnation of one of their gods, and 
therefore bad karma follows anyone who kills or harms the animals (Heston 
1971). Consequently, the Nepali government has implemented the no-
slaughtering of cattle policy, which has made it difficult for farmers to sell or 
export unproductive cattle. Financial penalties and imprisonment are strictly 
enforced on those who kill, euthanize, or export cattle (Schuler 1979; Acharya, 
Acharya, and Wilson 2019). The policy forces farmers to keep unproductive 
cattle in their herds. 
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It has been argued that anti-slaughter 
policies result in an increased number of 
abandoned unproductive cattle, which impacts 
breeding efficiency (Vaidyanathan and Nair 1980; 
Marandure et al. 2018) and feed supply (Dandekar 
1964; Simoons et al. 1979), thus directly affecting 
overall milk production costs and efficiency 
(Anagol, Etang, and Karlan 2017; Attanasio and 
Augsburg 2018). However, most of these findings 
were from studies of Indian dairy producers 
exhibiting state-dependent returns that vary 
through time. While it can be argued that the cow 
slaughter ban can impact dairy farmers, no research 
has assessed the impact of such ban on Nepal’s 
dairy producers (NDDB 2015). Understanding 
the economic impact of the cattle slaughter ban on 
productivity and profitability among Nepali dairy 
farmers is of great importance to policymakers 
who have traditionally pandered to the religious 
sentiments of the majority population when 
formulating policy intervention rather than basing 
interventions on data-driven evidence. 

There are more dairy cattle (seven million) 
than buffalo (five million) in Nepal (NMoAD 
2016), yet 71 percent of the country’s milk 
production comes from buffalo and only 29 
percent comes from cattle. The major cause of low 
cattle productivity is that many cows in the herd 
are past their peak productivity period but cannot 
be culled because government laws prohibit their 
slaughter (Joshi et al. 2003; Acharya, Acharya, 
and Wilson 2019). Cattle milk producers cannot 
generate income from cattle sales due to restrictions 
on slaughtering cattle, whereas buffalo can be sold 
for slaughter, thus generating additional income 
from animal sales. Moreover, low-productivity 
cattle in the herds compete with productive ones 
for feeds and other resources. These practices 
and policies add to the cost of producing milk 
in Nepal, making it less competitive in the South 
Asia region.

Meanwhile, rapid urbanization with its 
accompanying changes in diets and preferences, 
as well as improved affordability due to higher 
remittance incomes have resulted in an increased 
demand for dairy products (NDDB 2012). These 
factors have contributed to widening the gap 

between milk supply and demand. For instance, 
annual milk consumption between 2004 and 2014 
increased by 8 percent (measured by per capita 
consumption), while the average annual growth 
rate of milk production was only 3.3 percent 
(NMoAD 2015). As a result, Nepal markets are 
filled with imported milk and milk products, with 
which local producers must compete. Nepal’s 
National Dairy Development Board (NDDB 
2014) reports that the country imports about 
45,734 t of fluid milk annually, which is equivalent 
to 125,000 L of milk per day (NDDB 2014). 
This suggests that there may be opportunities for 
significant growth in milk production in Nepal.

This paper examines the data on milk 
production cost for cattle while analyzing policy 
and economic returns. Specifically, it assesses 
the impact of the cattle slaughter ban on dairy 
producers’ profit in Nepal. We used Latin 
Hypercube simulation to quantify a baseline and 
an alternative scenario for milk production. The 
baseline explains the current production scenario 
while the alternative explains a milk production 
scenario where animals can be slaughtered or 
exported. Simulation has been widely used in 
studies analyzing risky investments and new 
technology adoption, as well as in policy analysis 
(Richardson and Mapp 1976; Richardson, 
Bizimana, and Herbst 2017). 

We used secondary data from various 
sources in our analysis. Milk production data and 
cow prices were obtained from a study on milk 
production cost conducted by NDDB in 2015 
covering five districts in Nepal, namely, Dhankuta, 
Sindhupalchowk, Rupandehi, Surkhet, and Kailali. 
Milk prices were obtained from the United 
Nations Food and Agriculture Organization (UN 
FAO). Our analysis shows that dairy producers’ 
profit per liter of cow milk increases in the 
alternative scenario. More specifically, the profit 
increases by 19.3 percent for Kailali (the lowest 
increase among the five districts included in our 
study) and 30.6 percent for Surkhet (the highest 
increase). 

This paper contributes to the limited 
literature on cattle slaughter policies in Nepal. 
Previous studies on cattle slaughter mostly focus on 
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India and cover a wide range of topics, including 
historical documentation, cow slaughter ban, and 
welfare of cattle (Chigateri 2011; Vaidyanathan 
2015; Sarkar and Sarkar 2016). To the knowledge 
of the authors, this is the first study that estimates 
the effect of the cattle slaughter ban on dairy 
producers in Nepal. 

The remainder of the paper is organized 
as follows: the background section provides 
information on Nepal and its livestock sector, 
followed by the data and methodology sections, 
results and discussion, and conclusion, which 
also presents some policy implications on diary 
producers in Nepal. 

BACKGROUND INFORMATION ON NEPAL

Nepal is a landlocked developing country 
located in South Asia, bordered by India and 
China. As of December 2017, its population 
was approximately 30 million. It has a land area 
of 147,181 km2, 75 percent of which is covered 
with mountains and hills (MOFA 2017). Nepal 
has three regions: the Terai, the Hill, and the 
Himalayan (mountain) regions (NMoAD 2016). 
Each region has different geographical attributes. 
The Terai region, which covers about 17 percent 
of the total land area, is characterized by a low 
stretch of land, which makes it the most suitable 
area for agricultural production (NMoAD 2016). 

Livestock Sector 

Nepal’s agriculture sector employs about 
two-thirds of its population; however, the sector 
generates only about one-third (32%) of the 
country’s gross domestic product (GDP) (Ministry 
of Finance 2015), down from 50 percent in 1995 
(NMoAD 2015). Livestock is an important aspect 
of the agriculture sector, contributing to the 
supply of money flowing from urban to rural 
areas (Panta 2008; Dinesh and Paudel 2013).  
In particular, the dairy subsector contributes 33 
percent of the agricultural GDP and 63 percent 
of the livestock GDP (NMoAD 2014). It is the 
largest and fastest growing subsector, contributing 

to the increase in household income in the rural 
areas (Adhikari, Gautam, and Chapagain 2015), as 
many farmers are transitioning from subsistence 
to semi-commercial dairy farming (Pingali 2001; 
NDDB 2012). Cattle and buffalo are the major 
livestock used for milk production in Nepal. 
Almost three-fourths of the Nepalese households 
keep cattle and about half of them keep buffalo 
(Panta 2008), and as indicated earlier, there were 
about seven million cattle and five million buffalo 
in Nepal in 2015 (NMoAD 2016). Since Nepal’s 
livestock system consists of smallholder farmers 
raising small numbers of livestock in small land 
holdings, it is imperative that dairy farms achieve 
profitability to remain economically viable. 

Despite the increasing importance and scope 
of the dairy subsector in Nepal, productivity is 
very low, with only about 60 L of milk produced 
per capita per year. On the other hand, the World 
Health Organization recommends an annual per 
capita consumption of 91 L of milk for a healthy 
population (NMoAD 2014; Kumar et al. 2017). 
Milk not only generates income but also serves 
as a vital source of high-quality protein for rural 
households, thereby contributing to Nepal’s 
nutritional security and rural poverty alleviation 
(Pradhanang et al. 2015). 

The number of cattle and buffalo increased 
by 20 percent and 43 percent, respectively, 
between 2002 and 2013; cow milk production 
correspondingly increased by 40 percent and 
buffalo milk production by 47 percent (NMoAD 
2014). But even with these increases, milk 
production has remained inadequate to meet the 
increasing domestic milk demand resulting from 
increased household income and population 
growth (Kumar et al. 2017).

DATA

Milk production cost data were obtained from 
the National Dairy Development Board (NDDB) 
of Nepal. The NDDB annually conducts a study 
on the cost of milk production across the country’s 
different districts. The data used in this study were 
completed by NDDB in 2015. The production 
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cost prepared by NDDB includes variable cost, 
fixed cost, total value of milk produced, and the 
cost of producing one liter of milk. The fixed cost 
of milk production includes animal purchase, shed 
construction, interest, insurance, and depreciation. 
The variable cost includes the cost of breeding, 
feeding, care and management, disease prevention 
and control, and marketing. We used the 2015 cost 
calculation by the NDDB for the baseline model; 
the costs were assumed to be constant for the time 
horizon of the analysis due to the unavailability of 
agricultural inflation data. 

The NDDB collected milk production cost 
data for cattle by selecting a sampling frame that 
covered five development regions (districts) in 
Nepal, milk production potential and geographical 
coverage in 2015 (NDDB 2015). The districts 
included in the NDDB 2015 study were Dhankuta 
(66 lactating cows), Sindhupalchowk (25 lactating 
cows), Rupandehi (66 lactating cows), Surkhet (65 
lactating cows), and Kailali (40 lactating cows).

The price of cows used in this study was 
obtained also from the NDDB 2015 study. The 
historical data on milk production, from years 2011 
to 2015, for each of the districts were obtained 
from FAOSTAT (FAO 2017). The range of years 
for the historical data was limited to the years for 
which data were available. 

METHODOLOGY

Simulation Model 

Latin Hypercube simulation models were 
used to analyze baseline and alternative scenarios 
for a milk production system in Nepal. The 
simulation employed the Microsoft Excel add-in 
Simetar (Richardson, Shuman, and Feldman 2008), 
a tool used to analyze data, simulate risk, estimate 
parameters, simulate random variables, manipulate 
data, estimate the probability distribution for 
key output variables (KOVs), and probability 
forecasting. This tool has been used in farm 
simulation modeling (FARMSim) for countries 
such as Ethiopia, Tanzania, and Ghana to analyze 
policy and farming technologies (Richardson, 

Bizimana, and Herbst 2017). Latin Hypercube was 
used in this study because it is more efficient than 
Monte Carlo simulation; it systematically samples 
all regions of probability density functions, thus 
requiring fewer iterations to simulate the risk of 
each random variable (Richardson, Bizimana, and 
Herbst 2017).

This simulation model, which was applied 
to a 10-year planning horizon for livestock farms 
in Nepal, is recursive, and involved 500 iterations. 
The 500 values for each KOV allow the empirical 
probability distributions to be identified to 
compare the baseline and alternative scenarios. 
The comparison of the probability distributions 
for the baseline and alternative scenarios can 
guide decision makers in analyzing the probable 
implications of introducing alternative farming 
systems (Richardson, Bizimana, and Herbst 2017). 
The following explains each part of the simulation 
model.

Scenario analysis

We used scenario analysis to calculate results 
for both the current milk production system 
(baseline) in Nepal and the alternative scenario. 
The current system does not allow farmers to 
slaughter or export unproductive cattle in the herd. 
The alternative scenario estimates milk production 
in Nepal where farmers are allowed to slaughter 
or export unproductive cattle in the herd. Both 
scenarios were simulated with stochastic milk 
price (assumed to be the same for both scenarios) 
and stochastic milk production. The summary of 
the baseline and alternative scenarios are as follows: 

•	 Baseline scenario: No-slaughtering policy 
for cattle (current practice)

•	 Alternative scenario: Animals can be 
slaughtered or exported. 

Simulating alternative farming systems that 
have not been implemented is a difficult task. 
In this case, the productivity of the alternative 
farming system was based on assumptions derived 
from the literature. To determine milk production 
and farmers’ profit under this scenario, a model 
was developed to calculate the farmers’ herd 
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be generated from culled animals that are sold.
To determine the herd distribution at a 

steady state, we used an iterative method analogous 
to numerical analysis in Matrix Laboratory 
programming (MATLAB 2017) since the 
calculations for animals in their second lactation 
depend on the number of animals in their first 
lactation and so on. Animals in their first lactation 
are designated to be at year one. Starting with N 
number of cows in a district, we determined the 
number of cows that will move from one stage 
of lactation to the next using the set of equations 
given below. The first lactation animals are equal 
to N, while the number of animals in the second 
to eighth lactations were calculated using:

	 𝐿𝐿(𝑖𝑖,𝑗𝑗) = 𝐿𝐿(𝑖𝑖−1,𝑗𝑗−1) ∗ (1 − 𝐷𝐷𝑖𝑖) 	 (1)

where L
(i,j)

 is the number of cows at lactation i 
stage for year j, with i being the lactation stage, j 
the year, and j and i = 2, 3…8; L

(i-1,j-1)
 is the number 

of cows in the previous lactation stage (i-1) for the 
previous year from the reference year (j-1); and D

i 

is the death rate for lactation stage i.
Animals in their eighth lactation were 

assumed to be spent (i.e., have low productivity) 
(Cowsmopolitan 2016). Therefore, all such animals 
are culled and replaced with cows in the first 
lactation stage. The number of animals in the first 
lactation at year 9 onward was calculated using:

𝐿𝐿(𝑖𝑖,𝑗𝑗) = ∑ 𝐿𝐿(𝑖𝑖−1,𝑗𝑗−1) ∗ (1 − 𝐷𝐷𝑖𝑖) + 𝐿𝐿(8,𝑗𝑗−1)

7

𝑖𝑖=1
 (2)

where L
(8,j-1)

 is the number of animals in the eighth 
lactation of the previous year (j-1), while animals 
in their second to eighth lactations follow the 
initial equation.

To derive the number of animals in each 
lactation stage at steady state, we continued 
iterating the above two equations for 8 more years, 
assuming nine years consistently at steady state. We 
then tested for each year to see if the steady-state 
criterion is met using the following equation:

size1 for each lactation stage for each of the five 
districts included in the NDDB (2015) study. 
It was assumed that the typical herd in all the 
districts starts with the number of cows identified 
in the NDDB (2015) study. The entire Dhankuta 
district had 67 lactating cows, Sindhupalchowk 
25, Rupandehi 66, Surket 65, and Kailali 40. 
The number of animals for each lactation stage 
was calculated iteratively until a steady state was 
reached with replacements (cows in their first 
lactation) added into the herd and a death rate 
used in a study conducted by Pinedo, De Vries, 
and Webb (2010). Another assumption was that 
animals were removed from the herd after eight 
lactations (considered spent) and replaced with 
animals on their first lactation (Cowsmopolitan 
2016). The death rates are 3.9, 5.6, 8.5, and 11.7 
percent for parity groups one, two, three, and four 
or more, respectively. We first calculated the herd 
distribution with only the death rate applied by 
assuming the districts would maintain constant 
herd size by replacing the animals culled due to 
death. This was done to depict the current milk 
production practices among the dairy farmers 
since they are not allowed to cull live animals. Live 
culling is the act of removing cows from the herd 
to maintain constant or increase herd size with 
first-year lactating heifer or another cow (Hadley, 
Wolf, and Harsh 2006). 

The herd size distribution was also calculated 
using both death rate and live culling, assuming 
live culling rates of 16.9, 23.3, 30.1, and 40.8 
percent for parity groups one, two, three, and four 
or more, respectively. The live culling rates were 
derived from a study conducted by Pinedo, De 
Vries, and Webb (2010), following the assumption 
of the district maintaining constant herd size. We 
further calculated the herd distribution with only 
live culling to generate the number of animals that 
could be sold if cow slaughter and export were 
allowed and to determine the revenue that could 

1	 Farmers’ herd size here is assumed to be the entire 
district’s lactating animals. The NDDB (2015) study uses 
the entire district’s lactating cows and not herd size of a 
farmer. All calculations on the alternative scenario were 
based on entire district’s lactating cows. 
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	 𝑌𝑌𝑘𝑘 : 
𝛥𝛥𝛥𝛥𝑖𝑖,𝑗𝑗
𝛥𝛥𝛥𝛥𝑗𝑗

 ≤  0.05 	 (3)

where y
j
 is the year being examined and Y

k
  is the 

steady state year.
The steady-state year is achieved when the 

proportional difference between the number of 
animals in the lactation stage for year j and the 
previous year is less than or equal to 0.05. If the 
condition in equation 3 is satisfied for nine years, 
then the steady-state year criterion is achieved, and 
iteration of equation 2 is stopped. If the criterion 
in equation 3 is not met, the next year is taken as 
the new reference year and a new set of iterations 
is started. 

For calculations with death rate and live 
culling, D

i
 is changed to DL

i
, which is equal to 

the sum of death rate and live culling rate. For 
calculations with only live culling, D

i
 is changed 

to L
i
 for the live culling rate for each parity group. 

The resulting herd distribution at steady state was 
used to calculate the total milk produced and 
the number of animals that are culled under this 
scenario. Milk production was calculated for each 
parity group based on a study conducted in Zoetic 
Inc. (Cowsmopolitan 2016) for the longevity-
driven profit curve in year 2015. Results from 
the study show that animals in parity group 1 
produced less milk than animals in parity group 
2, while animals in parity group 4 had the highest 
milk production. We turned this result into an 
index used to calculate milk production in Nepal 
for each district per herd size. The indices for 
parity groups 1 to 8 were 0.84, 0.99, 1.04, 1.08, 
1.07, 1.04, 1.02, and 0.93, respectively, calculated 
as:

	 𝐼𝐼𝑗𝑗 =
𝑀𝑀𝑗𝑗
𝑀̅𝑀    	 (4)

where I
j
 is the index for each parity group j=1, 

2, 3,…,8; M
j
 is the milk produced in each parity 

group for j = 1, 2, 3,…,8; and  is the mean of the 
milk produced in all parity groups.

We then multiplied the index by the average 
milk production per day in each district to get the 

dairy farmers’ milk productivity by parity group 
per day.

The assumptions used in the alternative 
scenario are summarized as follows:

•	 The percentage of animals in the first 
lactation with only live culling at steady 
state is the percentage of animals that can 
be culled and sold.

•	 Replacement cows in the first lactation 
stage are from animals produced by the 
dairy farmers. 

•	 Feed cost remains the same since the 
districts are assumed to maintain the same 
herd size.

Stochastic Model

The stochastic model simulates a large 
number of randomly selected values for the risky 
variables to estimate the probable outcomes for 
the KOVs (Richardson, Shuman, and Feldman 
2008). The components of milk production in 
Nepal considered stochastic are milk price and 
productivity. The stochastic model has been used 
by a wide range of researchers in the agricultural 
field to analyze new technology adoption in 
developing countries (Richardson, Bizimana, and 
Herbst 2017). 

Prices of cow milk per liter for each of 
the five districts were stochastically simulated 
over 10 years using multivariate empirical 
(MVE) distributions. MVE is used when data 
are limited. Historical data on cow milk prices 
were collected from FAOSTAT (FAO 2017) 
for years 2011 to 2015 and forecast over a 10-
year period, assuming the data were empirically 
distributed to avoid forcing them to a particular 
distribution. The MVE distribution requires the 
estimation of the deterministic, stochastic, and 
multivariate components (Richardson, Shuman, 
and Feldman 2008). The deterministic component 
is the projected value based on the mean milk 
price and the trend resulting from ordinary least 
square regression. The stochastic component is 
the measure of dispersion about the deterministic 
component. The measure of the dispersion for 

 —
M
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the empirical distribution is the vector-sorted 
deviations from the deterministic component. The 
multivariate component is determined from the 
correlation matrix of the unsorted residuals from 
the trend. The correlated uniform standard deviates 
(CUSD) were calculated using the correlation 
matrix for prices. 

The stochastic production model follows the 
same format as the milk price stochastic model. 
The MVE distribution model for each is written 
as:

	
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑝𝑝𝑝𝑝𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑙𝑙𝑙𝑙𝑃𝑃𝑃𝑃𝑙𝑙𝑙𝑙𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑚𝑚𝑚𝑚𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑚𝑚𝑚𝑚 = 𝑋𝑋𝑋𝑋𝑝𝑝𝑝𝑝 

∗ (1 + 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃(𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ,𝐹𝐹𝐹𝐹(𝑠𝑠𝑠𝑠𝑖𝑖𝑖𝑖),𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑆𝑆𝑆𝑆𝐶𝐶𝐶𝐶)) 
	 (5)

	
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 𝑋𝑋𝑋𝑋𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 

∗ (1 + 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑃𝑃𝑃𝑃(𝑆𝑆𝑆𝑆𝑖𝑖𝑖𝑖 ,𝐹𝐹𝐹𝐹(𝑠𝑠𝑠𝑠𝑖𝑖𝑖𝑖),𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑆𝑆𝑆𝑆𝐶𝐶𝐶𝐶) 
	 (6)

where (X
p
) represents the mean value of the 

historical milk prices and  X
pp
 represents the mean 

value of the historical milk production; S
i
 is the 

fractional deviation from the means; F
(si)

 is the 
probability of occurrence for the deviates; CUSD 
is the correlated uniform standard deviates; and 
EMP is the multivariate empirical distribution 
that is defined by S

i
 and F

(si)
 using the uniform 

standard deviate indicated by the CUSD.

Income Statement and Net Present Value 

The milk production used to calculate 
revenue in the alternative scenario was adjusted to 
reflect the quantity of milk to be produced if the 
farmers are allowed to carry out live culling. The 
prices were adjusted to reflect the local price of 
milk in each district. The adjustments were made 
using price wedges. The price wedges were then 
subtracted from the forecast stochastic national 
price of milk to reflect the forecast local price. 
Price wedge and local price were calculated using:

	 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 𝑁𝑁𝑁𝑁𝑃𝑃𝑃𝑃 − 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 	 (7)

	 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐿𝐿𝐿𝐿 − 𝐿𝐿𝐿𝐿𝑃𝑃𝑃𝑃 	 (8)

where PW is price wedge, NP is the 2015 national 
price of milk, PM is 2015 NDDB price of milk 
for each district, LP is the local price of milk by 
district, and SFP is the stochastic milk price.

The baseline model revenue was calculated 
as:

	 𝑅𝑅𝑅𝑅 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 + 𝐷𝐷𝐷𝐷𝑀𝑀𝑀𝑀 	 (9)

and the alternative scenario revenue as: 

	 𝑅𝑅𝑅𝑅 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 + 𝐷𝐷𝐷𝐷𝑀𝑀𝑀𝑀 + 𝐶𝐶𝐶𝐶𝑀𝑀𝑀𝑀 	 (10)

where R is revenue, MS is milk sales value, DS is 
dung sales value, and CS is culled cow sales value. 

Net present value (NPV) is a capital 
budgeting measure used to determine whether 
a proposed investment or project will be worth 
more than its cost once it is in place (Ross, 
Westerfield, and Jordan 2014)—that is, it indicates 
the profitability of a new investment in agriculture 
or new technology or production practice. The 
NPVs of the profit for each district under the 
baseline and alternative scenarios were calculated 
for a period of 10 years. The NPV of the profit for 
each district equals the present value of profit for 
years 1 to 10 with a 10 percent discount rate. This 
discount rate was adopted from a study conducted 
by Richardson, Bizimana, and Herbst (2017) on 
new technology adoption.

The KOVs for this research include profits 
and NPVs. The KOVs of profit for the baseline 
and alternative scenarios differ because the 
alternative scenario’s profit includes sales of culled 
cows, which is absent in the baseline scenario. The 
KOVs were simulated for 500 iterations and the 
resulting 500 values were put into a cumulative 
distribution function. Stoplight charts for both 
baseline and alternative scenarios were developed 
to analyze the outcomes. 
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RESULTS AND DISCUSSION

Herd Distribution

The resulting number of animals in their 
first lactation calculated with only live culling rates 
was assumed as the number of animals that can be 
sold and replaced. The total number of animals in 
their first lactation calculated with both death and 
live culling rates does not translate to bigger sales 
because animals culled due to death are a complete 
loss for the dairy farmers (Table 1). The percentage 
of culled animals due to death and live culling 
ranges between 33.3 and 33.4 percent of the herd 
size for all the five districts, which is consistent 
with the culling rate reported by Hadley, Wolf, and 
Harsh (2006). The results also showed that a higher 
percentage of cattle were in their first lactation and 
the percentage declines as the stage of lactation 

Table 1. Number of animals in each parity group at steady state with live culling only and death rate 
and live culling rate

Dhankuta Sindhupalchowk Rupandehi Surkhet Kailali Parity Group

With live culling only

19.22 7.17 18.93 18.67 11.47 1

16.05 5.90 15.81 15.51 9.58 2

12.26 4.44 12.08 11.88 7.32 3

8.56 3.49 8.43 8.35 5.11 4

5.07 1.84 5.00 4.92 3.03 5

3.02 1.09 2.98 2.91 2.91 6

1.78 0.65 1.75 1.75 1.73 7

1.04 0.41 1.03 1.03 1.03 8

67.00 25.00 66.00 65.00 40.00 Total

With death rate and live culling rate

19.22 7.17 18.93 18.67 11.47 1

17.73 6.59 17.46 17.20 10.54 2

12.59 4.66 12.40 12.21 7.46 3

7.71 2.95 7.59 7.48 4.72 4

3.64 1.36 3.59 3.53 2.18 5

1.78 0.64 1.73 1.73 1.02 6

0.82 0.31 0.80 0.80 0.49 7

0.39 0.16 0.38 0.38 0.25 8

67.00 25.00 66.00 65.00 40.00 Total

increases from 2 to 8. Moreover, about 95 percent 
of the animals were culled before they reached the 
eighth lactation. 

Income Statement

The income statement measures the 
profitability of milk production in the five districts 
for the baseline and alternative scenarios. The 
same total cost of producing milk was used for 
both scenarios because we assumed the farmers 
maintained the same herd sizes in the five districts. 
The total cost of milk production for the 10-year 
horizon is the same as that of NDDB (2015) for 
each of the five districts. As Figure 1 shows, the 
cumulative distribution function (CDF) of the 
simulated profits indicates that profits generated 
under the alternative scenario are higher than those 
of the baseline for all five districts. The alternative 
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Table 2. Percentage change in profit per liter of 
milk and revenue for baseline and alternative 
scenario for 2019

District
Percentage 
Change in 
Revenue

Percentage 
Change in Prof-

it/Liter
Dhankuta 8.26 24.90
Sindhupalchowk 6.75 20.96
Rupandehi 7.64 24.37
Surkhet 9.88 30.64
Kailali 6.74 19.28
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Figure 1. CDF of profit for the five districts for 2019

scenario’s CDF of profits lie completely to the 
right of the baseline for all five districts, indicating 
that the alternative scenario is economically 
more profitable. Profits per liter of milk for the 
alternative scenario in 2019 was higher by 24.9, 
21.0, 24.4, 30.6, and 19.3 percent for Dhankuta, 
Sindhupalchowk, Rupandehi, Surkhet, and Kailali, 
respectively, compared with those of the baseline 
(Table 2). 

The increase in profit in the alternative 
scenario is due to the culled animal sales, which 
increases revenue. Table 3 shows the income 
statements for the baseline and alternative 
scenarios for 2019 in the five districts. It indicates 
that revenues in the alternative scenario for 2019 
were higher by 6.7 to 9.9 percent compared with 
those in the baseline in all the districts.
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Cost Dhankuta Sindhupalchowk Rupandehi Surkhet Kailali

Fixed cost

Investment Interest 812,185 303,060 799,857 788,190 485,304

Depreciation of Animal 510,527 190,575 501,679 494,910 304,428

Depreciation of Shed 83,147 30,988 82,434 80,958 49,996

Insurance 76,579 28,586 75,252 74,237 45,664

Total fixed cost 1,482,437 553,209 1,459,222 1,438,294 885,392

Variable cost

Water, electricity 28,743 12,043 28,374 27,959 17,244

Feed

     Straw 437,577 162,375 432,102 428,155 259,480

     Concentrate 3,359,581 1,273,575 3,364,548 3,312,855 2,031,840

     Micronutrients 13,945 5,093 13,475 13,238 8,157

     Green grass 670,140 577,065 437,453 232,688 698,063

     Total feed costs 4,481,243 2,018,108 4,247,578 3,986,935 2,997,539

Breeding-Al/bull 39,999 15,050 39,402 38,805 24,160

Other materials 183,643 213,055 183,942 150,582 137,635

Labor charge 1,671,879 609,133 1,592,468 1,570,148 946,357

Vaccination 54,286 24,982 53,139 52,244 32,153

Veterinary service 108,355 40,980 107,017 108,629 60,797

Treatment 133,510 50,253 1,383,304 134,894 80,529

Milk delivery 160,051 137,812 104,514 55,599 166,736

Total variable cost 6,861,708 3,121,415 7,739,738 6,125,795 4,463,149

Total Cost 8,344,145 3,674,624 9,198,960 7,564,089 5,348,541

Revenue for baseline scenario

Cow milk production 259,424 108,731 276,774 222,135 173,061

Milk price (per liter) 51 51 51 51 51

Cow milk value 13,172,794 5,498,190 14,109,145 11,326,027 8,796,201

Dung produced (kg) 247,047 247,047 115,888 300,354 241,995

Dung price (NPR/kg) 2 2 2 2 2

Dung value 370,571 370,571 173,831 450,531 362,993

Total revenue 13,543,365 5,868,761 14,282,976 11,776,558 9,159,194

Profit 5,199,219 2,194,137 5,084,016 4,212,469 3,810,653

Net profit/liter 20 20 18 19 22

Cost/liter of milk 32 34 33 34 31

Table 3. Income statement for baseline and alternative scenarios for 2019 (in Nepalese rupee)

Continued on next page
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Table 3 continued

Cost Dhankuta Sindhupalchowk Rupandehi Surkhet Kailali

Revenue for alternative scenario

Cow milk production 252,939 106,012 269,855 216,582 168,735

Milk price (per liter) 51 51 51 51 51

Cow milk value 12,843,474 5,360,736 13,756,416 11,042,876 8,576,296

No. of animals culled 19 7 19 19 11

Price of cow 76,198 76,230 76,012 76,140 76,107

Value of culled animals 1,447,762 533,610 1,444,228 1,446,660 837,177

Dung produced (kg) 247,047 247,047 115,888 300,354 241,995

Dung price (NPR/kg) 2 2 2 2 2

Dung value 370,571 370,571 173,831 450,531 362,993

Total revenue 14,661,807 6,264,916 15,374,476 12,940,067 9,776,466

Profit 6,317,661 2,590,293 6,175,515 5,375,978 4,427,925

Net profit/liter 25 24 23 25 26

Cost/liter of milk 33 35 34 35 32

Note: Values are rounded up to the nearest rupee. 

Additionally, the means and standard 
deviations of simulated profits for the baseline and 
alternative scenarios were added to get the mean 
for the two scenarios in each district. One standard 
deviation from the average profit and one standard 
deviation added to the average profit for each 
district were put into a stoplight chart. 

The resulting stoplight chart for the Dhankuta 
district (Figure 2) with its 67 lactating cows shows 
that the probability that the profit in the baseline 
scenario will be less than 5,540,524 Nepalese 
rupee (NPR)2 is 68 percent; the probability that it 
will be greater than NPR 5,540,524 but less than 
NPR 6,430,039 is 29 percent. The probability that 
it will exceed NPR 6,430,039 per year is 2 percent 
only for the baseline scenario, but 53 percent for 
the alternative scenario. 

The Sindhupalchowk district’s stoplight 
chart shows a 65 percent chance that profit will be 
below NPR 2,266,992 and a 35 percent chance 
that it will be between NPR 2,266,992 and 
NPR 2,616,229 for the baseline scenario. For the 

2	 USD 1 = NPR 102, as of August 2017 exchange rate 
(Nepal Rastral Bank 2017)

alternative scenario, the chart shows a 44 percent 
probability that profit will be greater than NPR 
2,616,992. 

The remaining three districts have similar 
results as the first two districts. The stoplight charts 
for all five districts indicate a higher probability of 
profit in the alternative scenario.

Net Present Value (NPV)

NPV is used to determine the profitability of 
a proposed investment over a defined period. The 
CDFs of the NPVs for the five districts are similar 
with the CDF of simulated profit in Figure 1. The 
CDF falls to the right side of the base scenario for 
all 500 values of the simulated model in all five 
districts. This indicates that it is more profitable for 
dairy farmers to sell or export unproductive cows 
(alternative scenario). Allowing dairy farmers to 
do live culling and to sell their unproductive cows 
generates more income and leads to more profit. 
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Figure 2. Stoplight chart for profit for each of the five districts
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Discussion

Results show that the alternative scenario 
is more profitable than the baseline. Government 
assistance may be required to pursue additional 
alternative scenarios. One option to improve 
profitability in the no-slaughtering policy is to 
provide subsidies to the dairy farmers for the 
maintenance of unproductive cattle in their 
herd. Another option is for the government to 
build cattle rehabilitation centers to house the 
unproductive cattle collected from the farmers, 
similar to the government initiative in India. India 
has several such shelters across the country, which 
take care of sick and injured cattle and spent milk 
cows until their death (Fox 1999). Moreover, the 
Nepalese government could provide a hybrid 
heifer as a replacement for every unproductive 
animal collected from the farmers, similar to the 
Girinka program in Rwanda, which provides a 
cow to each poor household (Kayigema 2013). 

CONCLUSIONS AND IMPLICATIONS

Although this study was conducted 
specifically for Nepal, its findings are relevant 
for other countries with similar national bans on 
animal slaughter based on religious beliefs. This 
study demonstrates that Nepal can increase profits 
per liter of milk between 19 percent to 31 percent 
depending on the geographic region (districts) 
under study. We analyzed the cost and profitability 
of milk production under two scenarios in five 
districts in Nepal: the baseline scenario with its 
current milk production practices under a no 
slaughtering of cow policy and the alternative 
scenario where dairy farmers are allowed to export 
or slaughter unproductive cattle. The total cost of 
milk production in each district was the same for 
the baseline and the alternative scenario. Profit per 
liter of milk produced increased in all five districts 
of Nepal under the alternative scenario.

The CDF and stoplight charts of profit for 
each district suggest that the alternative scenario 
is more profitable than the baseline scenario. 

Allowing dairy farmers to carry out live culling 
and sell or export unproductive cattle is seen as 
more advantageous to them because doing so will 
increase profit generated from milk production. 
They can use the additional profit from culled 
animal sales to offset the cost of producing milk. 

Contrary to the expectation that milk 
production would increase if the no-slaughtering 
policy is rescinded, this study shows that milk 
production decreased. This decrease could be the 
result of replacing culled heifers with locally bred 
ones. Consequently, per liter production cost of 
milk increased in the alternative scenario. The 
study's result of decreased milk production raises 
additional questions. A possible policy implication 
is that instead of replacing the culled animals with 
heifers that the farmers produced, they could 
purchase hybrid cattle as replacements to increase 
herd productivity. NDDB (2015) indicates that 
most farmers in all the districts have indigenous 
and crossbred cattle. The study's data-driven results 
can provide a guide for the Nepalese government 
to anticipate the effect of a no-slaughtering policy 
on the country’s dairy production. While the study 
indicates an increase in income for producers 
when live culling is allowed, additional policy 
measures appear necessary to avoid a net decline 
in total milk production.

The study could be improved by generating 
replacement data for the baseline and alternative 
scenarios with representative farm data, as primary 
data collection could better demonstrate the 
effects of a no-slaughtering policy. Additional 
research can also be done to analyze the impact 
of replacing culled animals with hybrid heifers 
in the alternative scenario. Additional studies can 
include other alternative scenarios of government 
interventions to help build more productive herds. 
This study could be expanded also to evaluate the 
impact of possible subsidies that may be provided 
to farmers under the no-slaughtering policy 
scenario. 

On the other hand, even if it would be cost-
effective to pursue the more profitable alternative 
to the cow slaughter ban in Nepal, it would be 
difficult to obtain political support for such a 
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change due to the mostly Hindu population. 
Dairy farming in Nepal is a labor-intensive 
economic activity, located mainly in rural regions. 
A reduction in cattle production will likely lead 
to a decline in agricultural employment and 
income in regions where poverty is more rampant 
and severe. Additionally, since cow protection is a 
highly politicized core of the Hindu religion in 
Nepal and India, implementation of any policies 
that remove the existing ban on cow slaughter 
will likely be highly challenging and controversial. 
More acceptable alternatives might include 
government support and funding to subsidize 
dairy farmers and to establish cow shelters across 
the country to improve the health and welfare of 
cows that have passed their productive period. 
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