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Abstract
The objective of this paper is to quantify the economic loss of the dairy farms due to the pandemic novel Coronavirus (COVID-
19) infection by analyzing the real-time data of two typical farms (BD-2 and BD-14 cow) in Bangladesh and propose a strategic
plan of action to make policy decisions in order to support the dairy industry. The International Farm Comparison Network
(IFCN) Farm Simulation Approach and Technology Impact Policy Impact Calculations (TIPICAL) model was used considering
with Corona (WC) and without Corona (WOC). The Integrated Dairy Research Network (IDRN) database (January 2019 to
July 2020) was used for simulation of IFCN two typical farms. The milk price is decreased by 17% and feed price is increased by
3.7% due to COVID-19 in March which was used as the base for farm simulation. This resulted in a decrease in milk yield by
7.9% and 8.9% for small household and family farms, respectively. The cost of milk production increased by 19.10% and 10.9%
for household and family farms, respectively. This has an overall negative impact on farm income which accounted for national
economic loss from dairy farms in Bangladesh to 4.43 million USD/day (36.84 crore BDT). This loss has been fluctuated from
April onward and was higher in June (3.83 million USD/day) due to a combination of COVID-19, flood, and seasonality effect
on loweringmilk production. At the same time, the farmers’ response to the resilience capacity (liquidity, operating profit margin,
and financial performance) to combat COVID-19-induced situation has been declined substantially. Based on this, we conclude
that the government might take a strategy to support farmers by providing financial support for increasing the operating capital
and decreasing the cost of milk production. The outcome of this study is expected to be beneficial for policymakers, farmers, and
processors in Bangladesh and similar other countries elsewhere.
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Introduction

In 2019, milk production in Bangladesh is 10.47 million1 tons
(DLS 2019) but according to the Integrated Dairy Research
Network (IDRN), milk production is estimated as 8.14 million
tons (IDRN 2020). With the demand in milk production,
Bangladesh needs at least another 10 years to be self-sufficient.
Milk production in 2030 will be 18.1 million tons (as revealed
from the ARIMAmodel) and the demand will be 17.22 million
tons (DLS 2019). Milk self-sufficiency in Bangladesh in 2030
will be 106% as per the Department of Livestock Services
(DLS) data while the same will be 80% as per IDRN data
(Uddin et al. 2020a, b).While Bangladesh dairy has been trying
to overcome the loss incurred from the milk quality shock dur-
ing the second half of the year 2019, the sudden infection of
pandemic novel Coronavirus (COVID-19) leads the dairy farm-
ing in Bangladesh into a further deep crisis. Apart from the
economic loss, the dairy farmers fall under other three-
dimensional problems: (i) taking safety measures for their
own health against Coronavirus, (ii) managing the dairy cattle
and preventing them, and (iii) selling their milk regularly with
the usual price. Against this, milk price has decreased on one
hand, and on the other hand, feed price has increased (IDRN
2020). This has further been aggravated by distorting the regu-
lar milk market channel causing a reduction to market access
for selling the milk. To ameliorate this situation and as a mea-
sure of safeguarding dairy farmers, the government has taken
the right decision to declare milk production, dairy farm–related
activity (e.g., milk selling, feed supply, milk processing), and
others related to dairying as emergency services and exempted
from countrywide lockdown (public and private holiday and
stop in all kind of public transportation). Even with such ac-
tions, it is obvious to face the economic shock not only due to
the limited milk marketing channel but also because the con-
sumers are more active in taking their own safety measures
rather to have regular milk in their diet.

Due to the recent Coronavirus world pandemic problem, it
also hit and affected millions of dairy farmers in Bangladesh.
The Bangladesh government is trying to safeguard their farm-
ing activity, but the question might remain how and to what
extent. At the same pace, the Sustainable Dairy Development
(SDD) as a part of the Sustainable Development Goals (SDG)
might need to be redefined while considering the impact of
Coronavirus. The SDD and policy framework (Uddin et al.
2020a, b) and the previous forecasting for achieving self-
sufficiency in 2030 in milk production (Uddin et al. 2020a,
b) also need to be revised considering the real-time economic
loss at the farm level.

It is very much early to get all precise data on the economic
parameter and data are certainly anecdotal to make a very precise
estimation. Until now, no organization could do the economic
analysis considering the Coronavirus impact. The IDRN under
the Department of Animal Nutrition of Bangladesh Agricultural
University has the capacity to address such issues due to its strong
database by monthly updating on dairy data (https://www.idrn-
dairy.org/dairy-news), IDRN Farm Model, and having
international collaboration to get access to the International
Farm Comparison Network (IFCN) Farm Simulation Model
(Hemme 2000; IFCN 2019; Richardson 1998), and is able to
analyze the real-time facts and findings in farm economics. The
economic analysis using the econometric approach has got criti-
cism due to the fact that this type of analysis lacks addressing the
real-time data (Hemme et al. 2014) while the IFCN Farm
Simulation Model can take this advantages to integrate the real-
time farm data and can produce the impact on the wider level
(dairy farmers, processors, input suppliers, and policymakers).

The IDRN has felt mandate toward such initiatives and is
expected to have a strong impact on identifying the real-time
farm economic loss at the farm and dairy sector level which
upon publishing would be helpful for the policymakers to take
the right decision. On the other hand, dairy farmers and dairy
processors will equally be benefitted from this analysis.
Taking all of the facts into account, the IDRN takes this study
with the objective to analyze the latest status quo of the dairy
industry, to quantify the total financial loss incurred in the
dairy industry due to Corona and how shall be the action plans
for combating the crisis of the dairy farmers for making a way
forward for millions of dairy farmers in the country.

Methodology

Application of IFCN farm simulation model

This study utilizes the concept of International FarmComparison
Network (IFCN) methodology developed by Hemme (2000)
which is further refined and validated each year to update the
model and increase its ability to take the real-time changes in the
model (IFCN 2019). This method consists of three pillars: (i)
typical farm approach (TFA), (ii) Technology Impact Policy
Impact Calculations (TIPICAL) model, and (iii) the concept of
dairy networking. We applied the TIPICAL model, which in
principle have a similar impact to the Farm-Level Income and
Policy SimulationModel (FLIPSIM) developed by Texas A&M
(Richardson 1998) but IFCN model has advantages over the
FLIPSIM model in two areas:

(i) IFCN model has the capacity to integrate the macro-level
changes of any input and output price to produce the
impact changes in both in dairy sector (macro-level) and
dairy farm (micro-level).

1 Estimated by Integrated Dairy Research Network (IDRN) using the
Department of Livestock (DLS) 2018 data of 9.92 million tons of milk pro-
duction. DLS is the legal entity working under the Ministry of Fisheries and
Livestock for all kinds of regulation, extension, and technology transfer for
livestock development.
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(ii) IFCN model accommodates the real-time farm data and
price changes and make results which are more up to
date than the FLIPSIM. Thus, the IFCN Farm
Simulation Approach is better in predicting the estima-
tion of farm economic analysis

For estimating the economic loss at the farm level as a
result of the COVID-19 infection in Bangladesh, the IFCN
Farm Simulation Model was applied.

Modeling the impact of input and output price
changes on the farm economics

Selection of typical farm

We selected two typical farms using the TFA approach of
IFCN (Ndambi and Hemme 2008; Uddin et al. 2010;
Hagemann et al. 2011; Hemme et al. 2014 and Sultana et al.
2014). The first typical farm is BD-2 cow, which represents
the model farm (the most frequently occurring farm in a nor-
mal distribution curve) with herd size ranges from 1 to 3 cows.
This is called a household farm (small farm)2 and the second
one, BD-14 cow, is the family farm (medium farm). The se-
lection of BD-2 and BD-14 cows farms is based on the tran-
sect survey of 616 and 723 dairy farms with herd size ranging
from 1 to 3 and 4 to 16 cows, respectively. The selected BD-2
cow (household farm) for this study represents 42% of the
farm and BD-14 cow (family farm) represents 48% of the total
farms in Bangladesh (IDRN 2020).

The descriptions of the typical farms, which were simulat-
ed for demonstrating the effect of Corona on the economics of
the dairy sector, are shown in Table 1.

BD-2 is a typical household farm which has 2 dairy cows
with 0.4 ha of land (10% for dairy) with milk production of
945 kg/cow/year (natural content without any correction for
fat and protein) and 2.59 kg/cow/day with mostly family labor
and no hired labor.

BD-14 is a typical family farmwhich as 14 dairy cows with
2.3 ha land (35% land is allocated for dairy) with milk pro-
duction of 1227 kg/cow/year (natural content without any
correction for fat and protein) and 3.47 kg/cow/day with a
combination of both family and hired labor.

Typical farm represents the most common farming system
which produces a significant proportion of milk in a country
or region.

In the cross-farm comparison, milk is standardized to solid
corrected milk (SCM) (IFCN 2019). The SCM is standardized
to 4% fat and 3.3% protein which is calculated as

SCM ¼ Milk production� fat%þ true protein%ð Þ
7:3

Selection of simulation variables

The five key simulating variables which were mostly affected
due to Corona were used as a proxy for the effect of Corona
(with Corona) for the month of March 2020 compared with
the average changes in 2019 for predicting for the subsequent
time in 2020 (from January to July) which are depicted in
Table 2. However, due to the dynamic nature of the dairy
sector, the data variability on monthly basis from January to
July 2020 was used although results were mostly focused on
March compared with the previous year.

These changes were applied to simulate the results which
are considered as Coronavirus (COVID-19) effect. Using this
farm data and applying the IFCN Farm Simulation Model by
taking into account the variables change (Table 2), the IFCN
typical model is simulated to quantify the loss of farm income
by comparing with Corona and without Corona.

Estimation of farm economic indicators

To estimate the farm economic loss during the period of
Coronavirus (COID-19) infection, we take the profit and loss
account (P&L accounts) of the typical farm (IFCN 2019). The
P&L is a model for estimating the output variables which are
described below:

Entrepreneur’s profit USD=100 kg SCMð Þ : Ep

¼ FIdpx−OCln−OClna−OCla−OCcp−OCqt

where

Ep The entrepreneur’s profit (USD/100 kg SCM); and
FIdpx Farm income excluding decoupled payments (USD/

100 kg SCM); OCln= The opportunity cost for own
land (USD/100 kg SCM)

OClna The opportunity cost for land-alternative use (USD/
100 kg SCM)

OCla The opportunity cost for own labor (USD/100 kg SCM)
OCcp The opportunity cost for own capital (USD/100 kg

SCM)
OCqt The opportunity cost for own quota (USD/100 kg

SCM). For Bangladesh’s case, its own quota cost is
zero.

2 IFCN farm classification approach has defined three types of dairy farms: (i)
household farms, (ii) family farms and business farms.Household farm (HF) is
defined as small farms; dairy is one of the income source for livelihoods,
mainly consumed at household level, and surplus milk is sold. The herd size
ranges from 1 to 3 cows (global standard: 1–30 cows). Family farm (FF) is
defined as the medium farm; work is done mainly by family members, with a
herd size from 4 to 16 (global standard: 31–300 cows). Business farm (BF) is
defined as the large farm which operate their business based on return on
investment (ROI) and work is done by mainly hired employee. The herd size
> 16 (global standard > 300). In this study, we analyzed the HF and FF
(approximately 90% of the farm type in Bangladesh).
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Return over Investment %ð Þ : ROI ¼ Avc

Av−Avc
þ Cr

Ci

ROI return over investment; and
Avc Change in asset value (USD/year)
Av Asset value (USD/year)
Cr Return to capital including land and quota value (USD/

farm)
Ci Capital input including land and quota (USD/farm)

Estimation of farm resilience The estimation of the farm resil-
ience is expressed as liquidity (%), operating profit margin,
and financial performance. These are stated below:

Liquidity %ð Þ : Lr

¼ ∑DRc þ ∑Gp=s þ ∑RSþ ∑OR
P&L�MMot � 10ð Þ− ∑Fd þ DRflc þ DRt þ DRlrð Þ

where

Lr Liquidity
∑DRc Sum current dairy receipts (USD/year)
∑Gp/s Sum government payment/or subsidies (USD/year)
∑RS Sum return from shares (USD/year)
∑OR Sum of other return (USD/year)
P & L Cost P&L (USD/100 kg SCM)
MMot Marketable milk output (tons/year)

∑Fd Total farm depreciation (USD/year)
DRflc Dairy related family living cost (USD/year)
DRt Dairy related taxes (USD/year)
DRlr Dairy related loan redemption (USD/year)

Operating profit margin %ð Þ : OPm

¼ FIdpx þ ILþ F t&d þ ∑F td þ ∑OCrp

� �

∑FR–Dp

where

OPm5 Operating profit margin, and
FIdpx Farm income excluding decoupled payments (USD/

year)
IL Calculated interest for liabilities (USD/year)
Ft & d Farm taxes and duties (USD/year)
∑Ftd Total farm depreciation (USD/year)
∑OCrp Sum opportunity cost based on rent prices (USD/year)
∑FR Total farm return (USD/year)
Dp Decoupled payments (USD/year)

Financial performance %ð Þ:FPdf

¼ EPdpx þ Dp

∑
�
Lþ BþM þM q þ Cs þ F i þ Lc þ Si þ Ch þ O

t

�

Table 1 Effect of Corona on the
economics of the dairy sector.
This table describes the key
variables of the typical farms
which are affected by Corona.
This table also showed the names
of the farm with and without
Corona along with the time frame

Variables 2019 2020

Without Corona (WOC) With Corona (WC)

Typical farm name BD-2/19-WOC BD-14/19-WOC BD-2/20-WC BD-14/20-WC

Herd size 2 14 2 14

Data reference 2019 2019 March 2020 March 2020

Milk yield (kg/cow/year) 945 1265 926 1227

Land base (ha/farm) 0.4 2.3 0.4 2.3

Labor

Family labor (LU) 0.38 1.38 0.38 1.38

Hired labor (LU) 0 0.48 0 0.48

LU, labor unit; 1 labor unit = 2100 working hours (IFCN 2019)

Table 2 Simulating variables that
have a strong impact on farm
income of the typical dairy farms.
This table explains the variables
which are used for the Farm
Simulation Model

March 2020 April 2020 May 2020 June 2020 July 2020

Milk yield − 3.0% (−) 2.1% (−) 1.8% (−) 4.6% (−) 1.6%
Milk price − 17% (+) 5.3% (−) 1.9% (−) 4.2% (+) 8.8%

Marketable milk (−) 4 (−) 4 (−) 4 (−) 4 (−) 4
Milk wastage (−) 5 (−) 5 (−) 5 (−) 5 (−) 5
Feed price (+) 3.7 (+) 1.4% (+) 0.1% (+) 1.5% (−) 2.8%

Changes are presented for March and onward 2020 compared with an average of 2019 (source: IFCN 2019 and
IDRN 2020); “+” indicates increase and “–” indicates a decrease
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Where,

FPdf Financial performance of dairy farms; and
EPdpx Entrepreneurs profit (EP) excluding decoupled pay-

ments (USD/100 kg SCM)
Dp Decoupled payments (USD/100 kg SCM)
L Land
B Building
M Machinery
Mq Milk quota
Cs Shares of the cooperatives
Fi Field inventory
Lc Livestock
Si Storage input
Ch Cash on hand
Ot Other

Farm Income BDT=year=farmð Þ : F i

¼ ∑TFr−∑TFi þ Vb−Dp

� �� MMp � CF
� �� 10

� �

Fi Farm income (USD/farm); and
∑TF Total farm return (USD/100 kg SCM);
∑TFi Total farm input (USD/100 kg SCM);
Vb Vat balance (USD/100 kg SCM) – decoupled

payment (USD/100 kg SCM);
MMp Production of marketable milk;
CF SCM correction factor (4%, 3.3%)

The data was taken from five sources: (i) IFCN dairy sector
data (IFCN 2019), (ii) IDRN, dairy sector, and dairy farm data-
base (IDRN 2020), (iii) DLS annual data on livestock (DLS
2019), (iv) online source of COVID-19 data (www.
worldometers.info), and (v) conversion factor for BDT to USD
(conversation date: August 31, 2020) from Bangladesh Bank
which is adjusted from www.oanda.com. Data was analyzed
using MS Excel 365 and TIPICAL software version 5.6.

Results and discussions

Effect on a dairy farm

Effect on milk yield and cost of milk production only
in the typical dairy farms

The effect of Coronavirus on milk yield and cost of milk pro-
duction in BD-2 cow and BD-14 cow farm is depicted in
Fig. 1a, b, respectively. The milk production (Fig. 1a) is found
to be decreased from 948 kg SCM/cow/year (BD-2/19-WOC) to
883 kg SCM/cow/year (BD-2/20-WC). For large farms, themilk
yield is decreased from 1218 kg SCM/cow/year (BD-14/19-

WOC) to 1122 kg SCM/cow/year (BD-14/20-WC).
Translating this decrease to per cow per day, it is found that milk
yield is decreased from 2.60 kg SCM/cow (BD-2/19-WOC) to
3.34 kg SCM/cow/day (BD-2/20-WC) which is corresponding
to a 7.9% decrease while that for the large farm, the milk yield is
decreased from 3.34 kg SCM/cow/day (BD-14/19-WOC) to
3.08 kg SCM (BD-14/20-WC) that is corresponding to 8.9%
decrease during Corona time compared with before Corona.
The average production in a typical farm is somewhat lower than
the survey-based econometric findings on the average of small,
medium, and large farm milk yield per day (Datta et al. 2018).

The cost of milk production is the key to make a profit mar-
gin. Globally, higher milk price is argued as the major driver for
spreading profit margin. Since the milk price is external and
beyond the farmer’s intervention, it is rather important to focus
on decreasing the cost of milk productionwhich in turn increases
the profit margin (Hemme et al. 2014). Among several manage-
rial issues to combat Coronavirus, it is highly relevant to analyze
the cost ofmilk production. The cost ofmilk production is highly
influenced by the input price changes, especially the feed price
which is the major driver for increasing cost in the dairy farms
(Hemme et al. 2014; Ndambi and Hemme 2008). With Corona
as an effect on the decreasing milk yield (Fig. 1a) and increasing
feed price (Table 2), it is quite obvious that the cost of milk
production only (COMPO) is increased in both small farm
(BD-2/20-WC) and large farm (BD-14/20-WC) which is
depicted in Fig. 1b.

The average cost of milk production for both farms is in-
creased by 15% during the period of Corona but the increase
varies depending on the scale of the production. The cost is
increased by 0.10 USD/kg (8 BDT/kg) in BD-2/20-WC and
0.04 USD/kg (3.5 BDT/kg) in BD-14/20WC, which corre-
sponds to 19.10% and 10.9%, respectively, for household and
family farms. The key drivers for the cost increase were asso-
ciated with an increase in feed price and a decrease in milk
production, transportation problem, and panic in buying animal
products.

The COMPO has two important cost items, cash costs and
opportunity costs. The higher cash costs of the farm means,
farmers need to pay cash for inputs and other services which
might decrease the cash flow of the farms. The decreased cash
flow was associated with the reduction in the return to labor in
dairy. The proportion of costs and return to labor is depicted in
Fig. 2a and Fig. 2b.

Figure 2a shows that cash costs increased due to Corona by
4% (from 58 to 62%) in household farms (BD-2/20-WC)
while for the family farm (BD-14/20WC) by 1% (76 to
77%). The higher costs ended up with less cash flow for pay-
ing the salary of the dairy farmers. Figure 2b shows that with-
out Corona, the household farm (BD-2/20-WC) was not able
to pay the competitive salary as the dairy workers can earn
0.71 USD/h (60 BDT/h) in the alternative sector than by
working in dairy 0.52 USD/h (44.0 BDT/h). Corona has made
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this further decreased, indicating a decrease in salary in dairy
per hour is 0.35 USD/h (29.8 BDT/h) for BD-2/20-WC which
is 32% lower than before Corona, which implies that with
Corona, the labor competitiveness is further worsened. But
before Corona, the family farm (BD-14/20-WOC) is compet-
itive while after Corona, the same farm (BD-14/20-WC) lost
its labor competitiveness as the dairy farm worker is paid 0.31
USD/h (26.5 BDT/h) which is 57% lower than before Corona.

If this is not resumed, dairy farm owner either has to pay off
the worker with regional competitive level from using the
surplus money or taking any loan or has to decrease the pro-
duction volume to reduce labor use.

Effect of Corona on entrepreneur’s profit and return
on investment of dairy farms

The entrepreneur’s profit (EP) is estimated by deducting the
costs for all inputs and opportunity costs while just profit is

estimated by deducting the costs for all input from the
return. The entrepreneur’s profit is the profit by which the
farmers can get their salary for their own family labor, own
land, and own capital. On the other hand, the return on
investment (ROI) explains the capital competitiveness of
the dairy investment. The EP > 0 is considered as econom-
ically sustainable dairy production and at the same pace, if
the ROI > bank interest rate for deposit leads to more in-
vestment in dairy. The EP and ROI of the typical farm are
depicted in Fig. 3a and b. With the increased feed price,
higher cost of milk production especially with cash costs,
the entrepreneur’s profit is decreased substantially for
household and family farms. Before Corona, the household
farm (BD-2/19-WOC) had a negative profit; for each kilo-
gram of milk production, the farm was losing 0.10 USD/kg
(8.21 taka/kg) while the family farm (BD-14/19-WOC) had
a positive profit of 0.03 USD/kg (2.65 taka/kg) milk
production.
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The ROI of the household farm (BD-2/19-WOC) and fam-
ily farm (BD-14/19-WOC) were found − 4.4% and + 1.9%,
respectively. The current interest rate of deposit (nominal) of
6% is far higher than the return from dairy. Given the estima-
tion of EP and ROI considering the Corona effect, it is evident
that both the household farm (BD-2/20-WC) and family farm
(BD-14/20-WC) fall under serious loss in EP and ROI, indi-
cating the lack of sustainability and facing difficulties to get
the bank loans with 9% interest.

The EP for a household farm (BD-2/20-WC) is − 0.26
USD/kg (− 21.56 BDT/kg) milk while for the family farm
(BD-14/20-WOC) is − 0.06 USD/kg (− 5.39 BDT/kg) milk.
The same trend is for the ROI, where the household farm (BD-
2/20-WC) and family farm (BD-14/20-WOC) were − 10.1%
and − 1.7%, respectively.

Effect of Corona on resilience of the typical farm

Corona has a substantial effect on the financial resilience of
the typical farms which are depicted in Fig. 4a, b, and c. The
dairy farm resilience is a function of liquidity (%) on cash
flow, operating profit margin (%), and financial performance
(%). Each of them has been defined as a boundary of the
resilience, so-called farm resilience corridor which are 20%,
10%, and 5% for liquidity, operating profit margin, and finan-
cial performance, respectively. The liquidity is calculated as
the total cash receipts over total cash expenses, while the fi-
nancial performance is calculated as the EP over the total farm
asset, and operating profit margin is calculated as the deduc-
tion of the operating costs from operating receipts.

Figure 4a shows that due to Corona, liquidity of the house-
hold typical farm (BD-2/20-WC) and family typical farm (BD-
14/20-WC) is decreased from 97% to 17% and 101% to 83%,
respectively. The liquidity of 120% is assumed to be a good
reflection of the financial stability as the farm always needs a

20% surplus cash flow for mitigating any unexpected crisis
(like the present crisis of COVID-19). Corona is one of the
negative impacts which is unforeseen and none of the dairy
value chain stakeholders could predict upfront. Since the house-
hold farm has been suffering from the lack of cash flow,
supporting the household farmers is urgently urged. Similar
issues are also observed for family farms where the decrease
in liquidity is evenmuch lower, which implies that the farmwill
continue to face the tremendous financial crisis unless any in-
terventions are made. Figure 4b shows that before Corona hit,
household farm (BD-2/19-WOC) has an operating profit mar-
gin of − 5% and that of the family farm (BD-14/19-WOC) is +
17% which was further decreased to − 30% for the household
farm (BD-2/20-WC) and + 1% for family farm (BD-14/20-
WC). Figure 4c shows a decline in financial performance for
the household farm (BD-2/19-WC) from − 4 to − 9% while for
the family farm (BD-14/20-WC), this has turned from positive
(+ 5%) to negative (− 2%).

The operating profit margin of 10% is considered for sus-
tainable operation of the dairy business in which, however,
our study revealed that due to Corona, none of the farms has a
10% profit margin, rather with a negative profit margin (from
Fig. 4b) falls under threat for continuing dairy business.
Finally, the resilience of the financial performance is + 5% is
considered for good buffering capacity for dairy farm. The
same is applicable for the financial performance which was
decreased due to Corona. This again implies that farmers need
financial intervention to raise their resilience capacity to com-
bat Corona and similar other types of exogenous shock.

Effect of Corona on farm income and overall loss of
the dairy farmers in Bangladesh

Considering the dairy sector changes and impact on farm
profit, the overall loss in the dairy farm level is estimated.
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a bFig. 3 a Entrepreneurs profit of
dairy farms. This figure describes
the entrepreneur’s profit (EP) of
the dairy farms and the change in
EP due to the effect of
Coronavirus. b Return on
investment. This figure describes
the return on investment with and
without Coronavirus
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Since the selling of milk is the major source of dairy farm
income in Bangladesh and dairy farms all over the world
(Uddin et al. 2010; Hemme et al. 2014), decreasing milk yield
per day per cow causes an immediate decrease in farm turn-
over. This has a direct effect on the profit and loss account to
reduce the farm income. Farm income is reduced due to in-
creased farm inputs and decreased farm output. Translating
the change in economic loss for the dairy farmers in
Bangladesh due to higher cost, lower milk price, and higher
feed price, the changes in the farm income are used as an
indicator with and without Corona for household and family
farms. The details of the farm income and economic loss are
depicted in Table 3. Table 3 reveals that Coronavirus has a
substantial effect on reducing the farm income, which was due
to decreasing inmilk yield, decreasingmilk price, and increas-
ing farm input price (e.g., feed price).

Similar is found in farm income to turnover and net cash
farm income. The overall effect is that each household farm
(BD-2/20-WC) loses 56.45 USD/month (4776 BDT/month)
and for each family farm (BD-14/20-WC) is 139.641 USD/
month (11,815 BDT/month). Estimation of the total loss of the
dairy farmers in Bangladesh is 4.43 million USD/day (36.84
crore BDT/day) wherein the household farms (BD-2/20-WC)
lose 1.18 million USD/day and family farms (BD-14/20-WC)
lose 3.25 million USD/day.

However, due to the dynamic nature of the dairy sector, a
continuation of the pandemic COVID-19 (Corona), the eco-
nomic loss has been extended until July 2020. This could be
extrapolated for similar other cases where it can be replicated
in a sense that the decrease in milk price and increase in feed
price was the key feature of the Corona-induced effect. The
effect of this is shown in Fig. 5a and b which shows that the
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Fig. 4 a Liquidity of dairy farms. This figure describes the resilience of
dairy farms based on liquidity. bBuffer capacity: operating profit margin.
This figure describes the resilience of dairy farms considering the

operating profit margin. c Financial performance of dairy farms. This
figure describes the resilience of dairy farms due to the change in
financial performance

Table 3 Effect of Corona on farm income and economic loss of dominating dairy farms in Bangladesh. This table shows the estimation of the
economic loss of the dairy farmer- and national-level loss

Farm profit Unit BD-2/19-WOC BD-14/19-WOC BD-2/20-WC BD-14/20-WC

Farm income USD/year 276.61 2668.63 − 400.69 992.92

Farm income to turnover % 0.18% 0.26% − 0.34% 0.11%

Net cash farm income USD/year 288.43 2810.46 − 388.88 1134.75

Decrease in farm income USD/month/farm - - 56.45 139.64

Total loss USD/day/farm - - 1.88 4.66

Total loss USD/day/cow 0.94 0.33

Total loss in BD USD in million/day - - 1.18 3.25

Grand total Million USD /day 4.43

Total dairy farmers in BD: 1.44 million of which (42% small farms—BD-2, and 48% large farms—BD-14)

Source: IFCN 2019 and IDRN 2019
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highest economic loss was obtained at the beginning of
Corona (March 2020).

As a rapid step taken by the government on intervention on
the dairy production, processing, and marketing, the loss was
decreased in April 2020 (2.69 million USD/day) but the loss
was increasing in May (3.12 million USD/day) and June (3.83
million USD/day) as the milk production was decreasing due to
a combination of the COVID-19, flood (a natural disaster) and
usual seasonality in milk production. The economic loss was
observed the lowest in July 2020 (1.94millionUSD/day) due to
the decreasing feed price (Table 2). The feed price decrease was
due to the liberalization of feed import tariff of major feed
ingredients like corn (all types of import duty 0%) and soybean
meal (regulatory duty was reduced from 5 to 0%).

Strategic action plan and way forward

To combat the current and anticipated future economic loss in
dairy farming owing to the Coronavirus infection has been a
key agenda for all dairy stakeholders including the govern-
ment. The importance of using farm costs, farm income
changes, and milk and feed price ratio changes are useful
policy instruments as the policymakers can decide to what
extent the farmers should be supported (Uddin et al. 2017).
This decision process plays a role not only during the Corona
period but also even after Corona.

Taking the speed of the Coronavirus infection at a global
level, it is evident that the USA which is a very big player and
major exporting dairy country in the world has been in the
frontier and ranked 1 in the Corona infection in terms of daily
new cases (WHO 2020). On the other hand, India and China
have a big impact on dairy production, consumption, and im-
port and export market which are also affected by Corona.
This implies that there will certainly be a negative impact on

national and international trades in relation to dairy during and
even after ending the Corona crisis.

Table 4 shows that total milk production globally is 887
million tons in 2019, of which the top 14 countries which are
analyzed here produce 547.6 million tons corresponding to
61.7% of the total milk production (IFCN 2019). This implies
that the world trade on dairy import and export is expected to
be a negative balance causing a price hike in both liquid and
imported milk in the subsequent time. Since Bangladesh is a
net importing country, it will be affected by the shortage in the
global market. Furthermore, to achieve self-sufficiency,
Bangladesh needs a decade (Uddin et al. 2020a, b); the gov-
ernment has to consider both short- and long-term plans by
considering global market shock on dairy trade.

Since milk price and feed price are the most volatile among
all agricultural products, it is very much important to monitor
the dairy market development as well as to monitor the farm-
level profitability. Figure 6 indicates the impact of
Coronavirus to milk price and feed price at Bangladesh and
the global level.

Figure 6 shows that after a milk quality shock in the second
half of 2019, the milk price in Bangladesh started to increase
which is 0.52 USD/kg (43.79 BDT/kg) in 2019 and 0.54
USD/kg (45.09 BDT/kg) in January 2020 (IDRN 2020).
Though Coronavirus did not hit Bangladesh in February
2020, the milk price has fallen in February 2020 compared
to January 2020, which might be due to the result of global
Coronavirus impact.

For a profitable dairy, the milk price and feed price ratio is
considered as ≥ 1.5 which implies that the farm-level profit-
ability for Bangladesh was at marginal level in February 2020
which shifted to negative return due to the sudden hit by
Coronavirus (COVID-19). The milk price and feed price ratio
also started to decline in Bangladesh from January 2020
which was 1.59 to 1.35 at the end of March 2020. Looking
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into the time series analysis, it is seen that the month of
June 2020 was the lowest for milk and feed price ratio
(1.35) which is translated to a decrease in farm income and
an increase in farm loss. However, the global-level ratio might
be predicted for variability which is still difficult to make a
precise estimation. This implies that the Bangladesh govern-
ment needs to take strategies that might support to reduce the
feed price in their Corona-initiated action plan.

The findings of this study are expected to be benefitted
from the current government’s strategy to combat the
COVID-19 and support the dairy farmers as a short-, medi-
um-, and long-term Corona management for leading the coun-
try way forward. Realizing this, the Bangladesh government
has been implementing “COVID-19 support program” to re-
duce the loss of the dairy farmers to restore the economic
transmission. The results of the current study have clearly

Table 4 Relation between milk
production and COVID-19
prevalence. This table shows that
Corona affected country and
milk-producing country

Country Milk production
(mil. tons)

Total milk production (SCM, mil. tons)

Rank_milk
production

Rank_COVID-
19

Export/import * Have an impact to
the world market

India 201.22 1 9 + − Y

USA 95.31 2 1 + Y

Pakistan 48.36 3 11 + − Y

Brazil 33.14 4 7 + Y

Germany 33.14 5 4 + Y

China 29.37 6 8 − Y

New Zealand 25.19 7 13 + Y

France 24.78 8 5 + Y

Italy 12.65 14 3 + Y

Argentina 9.99 17 12 + Y

Australia 9.56 19 10 + Y

Iran 10.05 20 6 − Y

Bangladesh 8.24* 23 14 − N

Spain 6.6 28 2 + N

Total 547.6

World 887

% affected 61.74%

+ = net export country; − = net importing country; Y; yes; N; no

*IDRN data, according to DLS, milk production is 9.92 million tons

Source: IFCN 2019 and IDRN 2020
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identified that the infection of Coronavirus might continue
further although it is not possible to forecast for how long
and what level of impact. Whatever the time horizon and
impact intensity be, the economic loss which has already been
happening might be going to increase to a greater extent lead-
ing to the greater loss of the dairy industry.

The extent of the loss in the dairy industry will be further
increased as a result of overall global and local economic loss
at the macro level. Immediate reaction from the government is
to make short-term crisis management which has already been
in the implementation process while the medium- to long-term
strategies might need to be taken. To overcome the challenges
arising from the crisis, all the stakeholders might have to take
their own responsibility while the government can act as a
mediator and provide all kinds of legal and regulatory actions.
Multi-stakeholder’s participation (e.g., dairy farmers, proces-
sors, input suppliers and companies, farmers’ association, uni-
versity and research organization, policymakers, and donor
agencies) in the development of a strategic framework for
addressing the impact of Coronavirus is necessary. A number
of options with possible implementation strategies3 are pro-
posed which are depicted in Fig. 7*.

The strategic action plan which entails holistic and multi-
stakeholder participation where participation of the govern-
ment is the starting point. At the same time, all other stake-
holders also have relatively equal and responsible actions to
combat Corona shock in the short and long term. The

Sustainable Dairy Development as one of the pillars of the
Sustainable Development Goals (SDG) has to be redefined
in order to address the impact of COVID-19. The processors
might take the lead in increasing the investment for technolo-
gy adoption at farm level for processing liquid milk, increase
household consumption and intervention on dissemination on
increasing farm economic knowledge and efficiency in feed
management for reducing the cost of milk production. The
mass media (electronic and printed) can also work in promot-
ing the beneficial aspects of milk consumption for increasing
the immunity to combat the COVID-19 virus infection and
inspiring the farmers and policymakers for making congenial
policy.

At the same pace, research and dairy networking can foster
the real-time dairy data, knowledge creation, and bringing all
the stakeholders in a common platform. The leading research
organizations, university, and dairy networks such as IDRN
could work together to make strategic decisions for combating
the impact of COVID-19 at the farm level to reduce economic
loss.

Conclusions

Utilizing the IDRN dairy sector model, it was revealed that
during the Coronavirus infection period, the milk price is de-
creased by − 17% and feed price is increased by + 3.7%. Milk
yield decreased in the small farm from 2.60 kg SCM/cow/day
to 2.42 kg SCM/cow/day, 7.9% lower than that before
Corona. On the other hand, this decrease in a large farm is
from 3.34 to 3.08 kg SCM/cow/day, an 8.9% decrease due to
Corona. Applying Farm Simulation Modeling and using this

3 This is the outcome by utilizing the current study results and the IDRN
stakeholder’s and expert opinion, due to the current emergency situations in
relation to the Coronavirus, where the information is scanty, and this would fit
the government’s priority on to the developing strategy for saving millions of
farmers.
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Fig. 7 Action plane framework to
combat Corona-induced crisis.
This figure describes the possible
options to combat Corona-
induced crisis by involving all the
stakeholders related to dairy like
farmers, consumers, processors,
research organization,
government, and universities
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price change impact during the period of Coronavirus
(COVID-19) infection, a negative farm income is observed,
which is translated to the estimated overall economic loss per
day accounting for 4.43 million USD (36.84 crore BDT). The
cost of milk production is increased for small farms by
19.10% and large farms by 10.9%. Return to labor (e.g.,
wages paid by the dairy farm compared with alternative wage
rate) is decreased by 29% in small farms and 57% in large
farms. The farm has cash flow problems, liquidity, and loss of
the buffer capacity which if combined with a lower return on
investment (ROI) clearly reveals that farmers need immediate
cash support with less than 1% interest at the farm level.

Based on these results, a strategic option is developed and
proposed to the government, which once the government con-
siders could help dairy farmers to overcome the loss of
Coronavirus (COVID-19). At the same time, farmers would
be benefitted once the results are used by the farms. Finally,
our analysis might be used by the government as a point of
intervention for financial support especially to which type of
farmers and how much might be supported.
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