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Abstract

Dairying is an important component of Pakistan’s mixed crop-livestock farming systems. The
national economy engages some 8.8 million small-scale producer households. The country produces
more milk than any other except for the United States and India. Yet little is known about small-scale
producer microeconomics to inform policy development for improving their welfare. In this paper
we aim to identify the whole farm profitability of small agricultural households, with a specific focus
on milk production. We compare two contrasting agro-ecological regions within Pakistan’s Punjab
(irrigated Okara and rain-fed Bhakkar) using results for a single 2008-09 fiscal year of production for
212 farms.

Net farm profits, taking long-run opportunity costs of labour and capital into account, showed only
10 per cent of these farms to be profitable in either district, though short-run profits, accounting for
cash costs only, showed positive whole farm gross margins for 90 per cent and 80 per cent of farms
in Okara and Bhakkar, respectively. The returns on assets (at 2.78 per cent and 0.53 per cent for the
two districts) was lower than the national average return on savings (9 per cent). For dairy
enterprises, total costs were higher than incomes; so many farms (70 per cent and 60 per cent,
respectively) were assessed as making losses. Given the low opportunity costs of feeds (often crop
residues) and of labour (6.2 per cent unemployment) and the high rate of inflation (11.8 per cent),
returns on factors of production including labour and capital, may not be lower than international
standards. There is a need, however, to raise the dairy industry’s overall productivity to make
dairying viable; and to identify an optimal land and livestock combination that is profitable and
commercially viable.

Key words: Gross margins, whole farm profitability, smallholder, agriculture, crop-livestock, farming
system
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Introduction

Despite the immense importance of milk to Pakistan’s economy and smallholder producer welfare,
little is known about its microeconomics. This research aims to fill this gap by using data (Wynn,
Unpublished) collected for two years to understand the production of milk by smallholder farms in
mixed crop-livestock farming systems in two varied agro-ecological zones of Punjab, and to support
pro-poor policy development processes in the country, with a special focus on the dairy industry.
This study identifies some highly prospective drivers of milk productivity growth from a whole farm
perspective using an Australian Center of International Agricultural Research (ACIAR) funded farm
survey in two districts. The focus of the survey from the outset was to ascertain dairy diets; in
particular the use of green fodders, crop residues and concentrate, and their impact on milk
production. The present study estimates the economic impact of feed on increasing milk production
and the whole farm profitability of the farms surveyed.

A few past studies, albeit with limited sample size, have indicated many smallholder producers are
unprofitable. In a small sample study of four farms, Garcia et al. (2003) concluded that two of the
four farms examined, with 7.5 and 15 acres of land and 3 and 10 buffaloes respectively, were
profitable. Another study with no specified sample size by Staal et al. (2008) found that dairy
enterprises with less than two milking animals were unprofitable. Another study (Ahmad & Pasha,
2009) that used cross-sectional data for six districts of Punjab, concluded that in Bhakkar and
Pakpattan districts, farms with less than six animals, and in Faisalabad district farms with six to ten
animals, were unprofitable.

Pakistan’s economy is heavily reliant upon agricultural production which accounts for 19.5 per cent
of the country’s GDP with livestock production maintaining a 58 per cent share of agriculture’s
contribution to GDP. Milk is the primary product and meat the secondary product of 82 million
buffaloes and cattle from which 61 per cent and 36 per cent of the total milk production is
obtained, respectively (Government of Pakistan, 2017). The combined value of milk and meat of US$S
17.2 billion exceeds the economic value of all cash crops (Food and Agriculture Organization, 2013b).

South Asia’s share in global milk production, mainly from Pakistan and India, is 23 per cent (Hemme
& Otte, 2010). Pakistan ranks as the second and 11th largest country for whole fresh buffalo and
cow milk production, and third largest overall producer globally (Food and Agriculture Organization,
2013b; Hemme, 2010). Pakistan’s milk production grew at an average rate of 3.3 per cent per annum
from 2000 to 2010, and in the 2016-17 fiscal year, the country produced 56.1 million metric tonnes.
This growth, however, is not based on gains in productivity per animal, but rather growth in
numbers of livestock (Food and Agriculture Organization, 2013a; Government of Pakistan, 2017; Zia,
Mahmood & Ali, 2011).

Together, agriculture and livestock absorb 42 per cent of Pakistan’s total labour force (Government
of Pakistan, 2017) but is categorized as non-wage employment with a very low added value per
worker (USS 1,187/worker) compared to Australia (USS 70,416/worker) and the United States (USS
59,247/worker) (World Bank, 2012). This is an important consideration when linking a nation’s
prosperity to its long-term productivity, that is, the value of output produced by a unit of labour and
capital employed (Porter, 1998). In practice, farmers balance three classical factors of production,
being an investment in capital (including livestock), labour and land, with the first two affecting what
can be done with the third. They make decisions on what to produce and primarily grow
commodities with no differentiation in quality grades and are therefore price takers facing a
continuous cost-price squeeze and pressure to enhance efficiency (Tansey & Worsley, 1995).
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Industry Structure (Dairying and Agriculture)

The structure of the dairy industry is such that 8.8 million or 37 per cent of Pakistan’s households
raise livestock (buffalo and cattle), and 63 per cent of these households are in Punjab. Thirty-eight
per cent of the dairy holders are landless, and the land ownership also has a strongly skewed
distribution, with 89 per cent of the households having less than 12.5 acres (or 5 hectares) of land
and owning only 48 per cent of the country’s arable land. Approximately 80 per cent of milk is
produced in rural areas, and 91 per cent of households have less than 10 animals. Punjab province
has the largest dairy holdings (68 per cent of Pakistan’s buffalo population and 55 per cent of the
cattle). Half of the country’s households (51 per cent) are associated with land and/or livestock
(Amjad, 2010; Government of Pakistan, 2010; Government of the Punjab, 2012; Zia et al., 2011).

Typical Crop-Livestock Production Systems and Issues

To investigate Pakistan’s milk production requires a farming systems approach because crop-
livestock interactions occur widely throughout these agricultural households (Byerlee & Hussain,
1992; Devendra & Thomas, 2002). These small-scale producers own land and livestock as major
capital assets but have little commercial orientation and variable management capabilities
(Erenstein, Thorpe, Singh & Varma, 2007). The dairy animals are characterised by low milk yield,
short lactation periods, long calving intervals, protracted age at first calving, and high mortality rates
(Wynn et al.,, 2006). Milk from these animals, however, is an important source of nutrition for
resource-poor households and its sale, after household needs are met, contributes to cash flows
(Afzal, 2010; Government of Pakistan, 2017). The dairy enterprise also supplies marketable meat in
the form of male calves and cull buffaloes and cows (Wynn et al., 2006). Livestock provides farmyard
manure used as organic matter for soils and as fuel for cooking. It provides insurance against crop
failure (Afzal, 2010) and is an asset that can be liquidated quickly in case of need but disease, death,
or theft are some of the risks implied while keeping livestock (Kurosaki, 1995). With little to no
mechanisation, livestock rearing is labour intensive (Jalil , Rehman, Sial & Hussain, 2009). Livestock
and land initially complement each other but then compete for labour though it is argued that
livestock provides work opportunities for family labour with low opportunity costs (Otte et al., 2012;
Staal et al., 2008). Limited land also leads to competition and compromise between animal and
human dietary needs. Crops take precedence over livestock as the farmers’ first aim is to ensure
food security for their families and thus a limited amount of land is allocated to green fodder
production (Afzal, 2010; Dost, 2003; Staal et al., 2008). Crop residues, straws, stover, and weeds,
which otherwise have little use, provide an important share of livestock diets in cultivated areas
(Nordblom & Shomo, 1995).

Pakistan has two cropping seasons, commonly known as Kharif for summer and Rabi for winter
(Government of Pakistan, 2017). Wheat is the major winter crop across most of Pakistan, whereas
the summer crop, usually the main cash crop, depends on local climate, soils, and access to markets.
Common summer green fodders include maize, sorghum, sorghum hybrid and pearl millet; while
berseem, lucerne and oats are common winter green fodders (Table 1) (Byerlee & Hussain, 1992;
Dost, 2002, 2003). The dairy animals are mainly stall-fed with green fodders grown on the farm,
which are supplemented with roughages such as wheat or rice straw (crop residues), while
concentrates such as cotton seed cake, wheat bran or bread wastes are bought in as dietary
supplements (Afzal, 2010).

Dairy production systems are classified based on the number of animals kept and the agro-ecological
zone (Table 2) (Raja, 2001a, 2001b; Wynn et al., 2006; Zia et al., 2011). Average milk yield across the
industry for both cow and buffalo remains low at 1,452 kg/year compared to 6,122 kg/cow/year in
Australia (Dairy Australia, 2012; Fakhar & Walker, 2006; Wynn et al., 2006).
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Table 1. Cropping, seasons and cash crops and fodders of Pakistan

Cropping Sowing and harvest Major cash crops Green fodders
seasons months
Kharif or Sowing: April-June Maize, rice, sugarcane, cotton, lentils Maize, sorghum and
summer Harvest: October- (depending on region) pearl millet
December
Rabi or Sowing: October- Maize, wheat, gram, lentil, tobacco, Berseem, lucerne and
winter December rapeseed, barley and mustard oats
Harvest: April-May (depending on region)

Source: Authors tabulation based on Byerlee and Hussain (1992), Dost (2002), Dost (2003), Pakistan Dairy
Development Company (2006) and Farooq (2013)

Table 2. The dairy production system of Pakistan/Punjab and indicative milk production

(kg/lactation)
Production Farmer description Production Buffalo Cow Average of
system system buffalo and
cow

Smallholder Up to 3 animals with one or Irrigated 2000 900 1450
subsistence two milking; most milk kept for

household use but some

surplus sold
Rural market- More than six animals with two  Arid (barani or 1200 450 825
oriented to three milking; regular sale of  rain fed)

surplus

Source: Authors tabulation based on Raja (2001a), Wynn et al. (2006) and Zia et al. (2011)

Materials and Methods
Data source and survey area

The data from a two-year longitudinal survey planned by an Australian Centre for International
Agricultural Research (ACIAR) funded project entitled “Improving dairy production in Pakistan
through improved extension services” (Wynn, Unpublished), was used. The survey was conducted
from January 2008 to December 2009 and included 230 farms from 17 and 14 villages in Okara and
Bhakkar districts (Figure 1a and 1b) of Punjab respectively. In addition to support from Government
of Punjab livestock department’s district extension staff in both the districts, the farmers in Okara
were selected from those recommended by Idara-e-Kissan, the only dairy farmer’s cooperative in
the country (which no longer exists), while in Bhakkar, the collaboration of National Rural Support
Program (NRSP), a nationwide non-governmental organization (NGO) providing micro credit to
farmers, was sought.

The irrigated Okara district lies between the rivers Ravi and Sutlej and is part of the Southern
Irrigated Plains with calcareous clayey soils. The climate is arid subtropical and continental with hot
summers and mild winters. In the hottest summer months, maximum temperatures reach 44°C, and
minimums of 2°C occur during winter. Average annual rainfall is 500 mm and the majority of farmers
use tube wells for irrigation to supplement canal-sourced water. The main crops grown are wheat,
rice, maize, sugarcane, and cotton, with potato being a popular vegetable crop. The district is
famous for rearing local Sahiwal cattle and Nili-Ravi water buffalo breeds (Dost, 2002, 2003;
Government of the Punjab, 2011b, 2012; Pakistan Meteorological Department, 2013; Small and
Medium Enterprises Development Authority, n.d.).
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Figure 1.a Maps of Pakistan and Punjab; b. Map of Punjab showing Okara and Bhakkar districts
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The rain-fed Bhakkar district on the western bank of the river Indus has two zones within it, with
well-cultivated lands in the west and dry and sandy lands in the east. The district has calcareous
sandy soils and dunes. The climate is semi-arid with hot summers and cold winters and with a short
dry season in early summer. The maximum temperature in summer reaches 47°C with winter
minimums of 3°C. Mean annual rainfall is 400 mm. Sugarcane, gram, wheat, guar seed and cotton
are the main crops, with cattle and buffalo also reared by farmers (Dost, 2002, 2003; Government of
the Punjab, 2011b, 2012; Pakistan Meteorological Department, 2013).

Survey target and method

The longitudinal survey data aimed to establish a comprehensive picture of the operations of
smallholder crop-livestock producers by recording the production, sale and home consumption of
milk as well as the staple and fodder crops grown. A key farmer selection criterion was to include
farmers with at least one or two milk animals, some surplus milk production to be marketed, and
some cultivable land. The aim was to understand the dimensions of the farming systems before the
start of an extension project. There was no limit on the maximum number of milk livestock held, or
the size of the land holding, although small dairy holders remained the main focus. An easy to
understand herd book was used to gather data. The data recorded land value and prices. It also
recorded buffalo and cattle classes by sex and age which were assigned market values.

The data collection frequency varied for different output and cost variables. Weekly data was
recorded on milk volume per buffalo and/or cow, type and quantity of feed (green feed,
concentrates and roughages) for the whole herd at each farm, expenditures on animal health and
revenue from sale or cost of livestock purchase. Monthly data recorded land allocation for different
crops grown as well as the number and composition of livestock kept, including milking animals.

From this survey, data for one cropping year from June 2008 through May 2009 was extracted for
115 and 97 farms in Okara and Bhakkar districts respectively. Farms with incomplete data and very
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large farm units, in terms of land area, which were outliers skewing the normal distribution, were
excluded as they represented a very small percentage of the group’s total production.

Although the key focus was the dairy enterprise and profitability from milk, livestock (milk and
meat), all other major farm enterprises were also examined within a whole farm analysis framework
(Kay, Edwards & Duffy, 2008; Malcolm, Makeham & Wright, 2005; Wilson, Charry & Kemp, 2005).
The following are the terms used to define elements of the whole farm economic analysis:*

e Gross margins (GM), defined as the gross income from an enterprise minus the variable costs,
were estimated for crops, green fodders, milk, and meat, for each farm. The cost of manual
labour was excluded for all enterprises and was counted as a fixed cost.

e Crop gross margin (GMc) was gross income (Glc) from a crop enterprise based on market value
less its variable costs (VC¢).

o Green fodder gross margin (GM¢) was taken as zero, that is gross income (Glg) from each fodder
crop was equated to its variable cost of production (VC) as this cost was charged to the livestock
enterprise feeding green fodders grown at the farm.

e Whole livestock activity (milk and meat) gross margin (GMw.4) was gross income (Glw.a) from
the livestock activity and included the value of total milk produced, plus livestock trading income
(T1L), less total variable costs (TVCw.a) of rearing livestock that included feed, health and breeding
costs. These costs were divided between milk and meat enterprise by allocating all female buffalo
and cattle costs to the milk enterprise and males to the meat enterprise, while one fourth of
milking buffaloes and cows that are culled for meat were allocated to the meat enterprise (Wynn
et al., 2006).

o Milk gross margin (GMu) was gross income (Glwk) from milk production that included sales,
home consumption and 5 per cent to suckling calves, less variable cost (VCc) allocated to the milk
enterprise.

o Meat gross margin (GM:) was gross income (Glu:) from livestock trading (T1.), less variable costs
(VCc) allocated to the meat enterprise. Meat was only a very small proportion of home
consumption. These animals are generally sold in the market.

o Total fixed cost (TFC) was taken as the labour (L) assumed to be provided by the farmer owner
and / or his household. These labour costs had been excluded from all enterprise GM estimates.
There were no other fixed costs.

e Operating profits (OPwr) for the whole farm was calculated by subtracting total labour costs
taken as the only fixed cost (TFCwe), from whole farm gross margins (GMuwe).

e Net Profit (NPw¢) for the whole farm was OPwr less opportunity cost of capital (OCCwe) for the
whole farm. FCwr was calculated by applying an annual interest cost on the value of land and
livestock utilised as key farm assets (their opportunity cost). The opportunity cost of capital was
based on the long-term average national savings rate of 9 per cent and that used by the
government of Punjab in its crop gross margin estimates for the fiscal year 2008-09 (Government
of the Punjab, 2011a; National Savings Organization, 2000).

Statistical analysis was carried out using t-tests to compare means of physical and economic
attributes for the two districts. A two-sample t-test with 95 per cent confidence interval and the
district as group factor was applied to compare sample farm variables in the irrigated Okara and arid
Bhakkar districts of Punjab. Linear regression was used to explore associations between milk
production and land allocated for fodders. Furthermore, multiple linear regression was used to
explore associations between milk production and three key variables; green feed, concentrates,
and roughages fed to the dairy herd.

1 Detailed equations used are available from the authors.
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Results

Taking long-run opportunity costs of labour and capital into account, the analysis showed that only
10 per cent of these farms were profitable in either district. However, short-run profits, accounting
for cash costs only, showed positive whole farm gross margins for 90 per cent and 80 per cent of
farms in Okara and Bhakkar, respectively. The returns on assets (at 2.78 per cent and 0.53 per cent
for the two districts) was lower than the national average return on savings (9 per cent). For dairy
enterprises, total costs were higher than incomes; so many farms (70 per cent and 60 per cent,
respectively) were assessed as making losses.

Inter-regional farm characteristics

Although average land holding was the same in the two districts, more land was more intensively
cultivated in rain-fed Bhakkar for different crops, during the two cropping seasons, compared to
irrigated Okara (

Table 3). There was a significant difference (p < 0.001) between the mean number of buffalo and
cattle kept per farm in the two districts with more buffalo in Okara and more cattle in Bhakkar,
which conforms to the national statistics (Government of the Punjab, 2012). There was a significant
difference (p < 0.001) in green feed and roughages fed, with Okara higher on both.

Linear regression to investigate associations between total farm milk output and land allocated for
growing different fodders shows an apparent increase in milk output with increased land allocated
for forage production (A marginal cost analysis, assuming a hypothetical scenario of 50 per cent
increase in milk production with an associated 30 per cent increase in total variable costs, relating to
overall better animal husbandry practices (Burki, Khan & Bari, 2004; Teufel, 2007), revealed a
reduction in economic losses, but not to the point where milk production became profitable. Even
with such improvement, milk enterprises remained unprofitable for 50 per cent and 40 per cent of
the farms in the Okara and Bhakkar respectively (

Table 4 and Figure ).

Figure 2a). It also indicates that the Bhakkar district has the higher rate of increase in milk
production with increased forage area. Further, multiple linear regression analysis shows no
association between milk output per animal and green feed or roughages fed per head per annum
(not shown here). The linear regression showing association between milk output per animal and
concentrates (A marginal cost analysis, assuming a hypothetical scenario of 50 per cent increase in
milk production with an associated 30 per cent increase in total variable costs, relating to overall
better animal husbandry practices (Burki, Khan & Bari, 2004; Teufel, 2007), revealed a reduction in
economic losses, but not to the point where milk production became profitable. Even with such
improvement, milk enterprises remained unprofitable for 50 per cent and 40 per cent of the farms in
the Okara and Bhakkar respectively (

Table 4 and Figure ).

Figure 2b), however, was more significant. The linear equations indicate that a one kilogram per
annum increase in concentrates fed per milking animal, would lead to a 1.9 kg and 1.4 kg increase in
milk production per milking animal per annum for Bhakkar and Okara respectively.
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Milk enterprise analysis and comparison for the two regions?

The average milk enterprise gross margin (GM) was positive in both the districts though Bhakkar
showed better results (

Table 4). A cumulative relative frequency distribution (CRFD), however, revealed that 30 per cent
and 20 per cent of farms in Okara and Bhakkar respectively, were making losses and that these
farms had average variable costs (Rs/kg) higher than farm gate milk prices (

Table 4 and Figure 3). The total cost of milk production, after taking labour costs® into account, was
almost double the price of milk in both districts and made the milk enterprise (economic) loss
bearing for 70 per cent and 60 per cent of the farmers in Okara and Bhakkar districts (

Table 4 and Figure ).

Table 3. Mean physical and economic attributes of agricultural land and livestock for farm survey
data. Standard error of mean (SE) indicated in parentheses. Results of t-tests comparing means

Measure Okara Bhakkar t df* p
Total sample size (n) 115 97

Land (Acres)
Total land 9.04 (0.66) 9.47 (0.91) -0.38 181 0.702
Total cultivated area 16.15 (1.11) 21.77 (1.81) -2.65 163 0.009
(summer and winter crops)
Land cultivated for fodder crops 5.44 (0.35) 5.18 (0.38) 0.51 210 0.612
Land cultivated for other crops 10.71 (0.85) 16.59 (1.51) -3.40 154 <0.001

Livestock (kept for milk and meat)

Herd size (hd) 10.93 (0.48) 10.50 (0.57) 059 210 0.555

2 The analysis was performed to estimate economic and not accounting profits. The variable costs for crops
and livestock, whole farm labour costs and the opportunity costs of capital to estimate net farm profits are
treated as follows:

1. Variable costs (explicit or out of pocket costs such as purchase of fertilizer) for estimating gross margins
for milk, meat, livestock and crop enterprise.

2. Labour costs have been used to estimate operating profits. These costs have been treated as fixed costs
on actual basis assuming that the farmer and/or his household is providing all the labour and no
contractual labour is hired. These cost are therefore explicit and not implicit as in accounting.

3. Implicit costs have only been used to estimate net farm profits. It has been assumed that farmer could
have earned 9 per cent interest on land and livestock assumed to be the only assets held.

3 All the manual labour was taken as fixed cost for all the farm enterprises. Crop and fodder manual labour

estimates were excluded from gross margin estimates and brought in later as fixed costs.

4 When comparing average land held by the farmers in the two districts, the variances for Okara and Bhakkar

were not equal. Okara s? = 50 and n;=115 and Bhakkar s? = 81 and n,=95. A two-sample t-test without

assuming the equality of variances was used. To calculate the degrees of freedom (d.f.) the formula is as
follows, which gave df=181:
c+
df = n21 = 2

1 (s? 1 (s2
&) +=3)
ny—-1 \nq ny—1 \n,

GenSTAT statistical software was used to carry out the statistical tests. The software estimated degrees of
freedom (df) for total land, for example, to be 181. While performing the two-sample t-test, the option of
automatic was used to the estimate of variance and degrees of freedom for three land and three livestock
variables and hence the result provided in the table. Imposing equal variance in the t-test would have given
210 degrees of freedom for the total land variable.
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Buffalo (hd) 7.67 (0.34) 4.19 (0.35) 7.09 210 <0.001
Cattle (hd) 3.27 (0.31) 6.30 (0.44) -5.63 177 <0.001
Milking cows and buffaloes (hd) 3.71 (0.18) 3.77 (0.27) -0.20 210 0.840
Total milk production 3,400 (181) 3,453 (278) -0.16 169 0.875
(kg/annum/farm)

Average milk production 999 (44) 916 (54) 1.19 210 0.234
(kg/annum/milking animal/farm)

Milk sold (kg/annum/farm) 658 (73) 1558 (334) -2.63 50 0.011

29% of total 37% of total

Source: 2008-2009 Australian Centre for International Agricultural Research (ACIAR) farm survey data from
Wynn (Unpublished) (1 acre = 0.4047 ha or 1 hectare = 2.471 acres)

A marginal cost analysis, assuming a hypothetical scenario of 50 per cent increase in milk production
with an associated 30 per cent increase in total variable costs, relating to overall better animal
husbandry practices (Burki, Khan & Bari, 2004; Teufel, 2007), revealed a reduction in economic
losses, but not to the point where milk production became profitable. Even with such improvement,
milk enterprises remained unprofitable for 50 per cent and 40 per cent of the farms in the Okara and
Bhakkar respectively (

Table 4 and Figure ).

Figure 2. Linear regressions for (a) total milk production per farm and land allocation for green
fodders, and (b) average milk production per milking animal per farm for the concentrates fed in
irrigated Okara and arid Bhakkar districts of Punjab
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Average Milk (kg /Animal /farm)
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Source: 2008-2009 ACIAR farm survey data from Wynn (Unpublished)

Table 4. Mean production and economics of milk enterprise. Mean with Standard error of means

(SE) indicated in parentheses. Results of t-tests comparing means

Measure Okara Bhakkar t df P
Total sample size (n) 115 97

Milk economics
Milk prices (Rs/kg) 22.99 (0.24) 21.14 (0.31) 481 210  <0.001
Milk GM (Rs from milk enterprise) 25,797 (3,734) 37,416 (4,691) -1.96 210 0.051
Milk production profit (Rs from -25,427 (3,776) 9,598 (3,947)  -2.89 210 0.004

milk enterprise)

Source: 2008-2009 ACIAR farm survey data from Wynn (Unpublished) and a range of secondary sources
Note: 1USD = 70.1 PKR, Official exchange rate from State Bank of Pakistan as an average of the fiscal year

2007-08 and 2008-09 (State Bank of Pakistan, 2013)

Figure 3. Milk gross margin comparison between irrigated Okara and arid Bhakkar districts of

Punjab
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Figure 4. Milk profit and new milk profit comparisons between irrigated Okara and arid Bhakkar
districts of Punjab
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Livestock enterprise and whole farm economic analysis

In all surveyed farms, livestock trading income was a loss. In addition, whole livestock activity GMs
that included both milk and meat enterprises, were negative on average for both districts and
cumulative relative frequency distribution indicate that 40 per cent and 50 per cent of the farmers in
Okara and Bhakkar were making losses (Table 5 and Figure 5). Gross margin per Rupee invested in
livestock activity showed negative returns on investment in livestock for both districts (Table 5).

Whole farm GM, which included cropping, was 90 per cent and 80 per cent positive for farms in
Okara and Bhakkar and mitigated the negative effects of livestock activity losses (Table 5 and Figure
). Overall, Okara district farms performed better than Bhakkar due to the higher productivity of the
irrigated district. Operating profits after accounting for labour costs showed 30 per cent of farms in
Okara and 40 per cent in Bhakkar were bearing losses. After the deduction of opportunity costs,
however, whole farm net profits were negative for 90 per cent of the farms in both districts (Table 5
and Figure ) at the net profit level. The return on assets (RoA) was higher for Okara than Bhakkar.

5 which relates to the ozgortunisz cost of caEital invested in the farms
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Table 5. Mean economic attributes for livestock and whole livestock activity. Mean with Standard
error of means (SE) indicated in parentheses. Results of t-tests comparing means

Measure Okara Bhakkar t df p
Total sample size (n) 115 97

Livestock trading income (Rs) -9,687 (20,311) -16,057 (15,124) 0.25 202 0.802
Meat GM (Rs) -51,369 (20,449) -45,567 (14,885) -0.23 200 0.819
Milk GM (Rs) 25,797 (3,734) 37,416 (4,691) -1.96 210 0.051
Livestock activity GM (Rs) -25,572 (20,549) -8,151 (15,495) -0.68 203 0.499
GM return per Rs invested -0.015 (0.01) -0.028 (0.01) 0.79 183 0.428
in livestock activity

Crop GM (Rs) 355,164 (28,462) 231,545 (20,067) 3.55 198 <0.001
Whole farm GM (Rs) 329,593 (36,416) 223,394 (27,849) 2.32 204 0.022
Operating profit (Rs) 202,062 (32,548) 84,625 (21,901) 2.99 194 0.003
Net profit (Rs) -294,271 (28,313) -324,547 (29,568) 0.74 210 0.462
Return on assets (%age) 2.78 (0.708) 0.53 (0.704) 2.24 210 0.026

Source(s): ACIAR farm survey data from Wynn (Unpublished) and a range of secondary sources
Note: 1USD = 70.1 PKR, Official exchange rate from State Bank of Pakistan as an average of the fiscal year

Conclusions

2007-08 and 2008-09 (State Bank of Pakistan, 2013)

Whole farm profitability is negative in net terms when accounting for farm households’ labour and
capital costs, which indicates that the factors of production, particularly labour and capital are not
getting appropriate returns. The return on farm assets (Table 5) is lower than the interest rate on
national savings (9 per cent) (National Savings Organization, 2000). Gross margins are positive for
both milk and farm enterprise as a whole though meat is a loss-bearing enterprise and made the
livestock (milk and meat) rearing unprofitable even in the short-run (
Table 4 and Table 5).

Figure 5. Livestock and whole farm gross margin comparison between irrigated Okara and arid
Bhakkar districts of Punjab
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Source: 2008-2009 ACIAR farm survey data from Wynn (Unpublished)

Figure 6. Whole farm operating and net profit comparison between irrigated Okara and arid
Bhakkar districts of Punjab
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Milk enterprise total costs, taking assumed labour costs into account, are almost double the price of
milk. Milk production is not profitable, even with a production increase of 50 per cent per farm
(Table 4). This raises the specific question as to which producers are making profits from milk
production. What should be the milk farm gate price and how is it fixed? How much would final
consumers be paying if dairying were viable for the producers? This also relates to the question of
margins along the milk value chains and farmers share of consumers’ rupee spent on milk. These
guestions suggest the need for a study of milk markets and value chains to inform pro-poor policy
development.

Significant losses from livestock enterprises, both as a whole and from livestock trading incomes, are
suspected to be linked to low reproductive rates and high mortality rates (Table 4) (Teufel, 2007
Teufel & Gall, 1999; Wynn et al., 2006). These losses, in turn, are possibly linked to widely
acknowledged, constrained nutrition of the herd and green fodder shortages, particularly during
peak summer and winter (Raja, 2001a; Teufel, 2007; Wynn et al., 2006). Our hypothetical improved
practices (

Table 4) scenario though did not make all the farms profitable.

Livestock and crops compete for limited land, initially complementing each other but then become
extremely competitive for limited land and labour, adversely affecting profitability and causing
inefficiencies. As a limited resource, over-allocation of labour to livestock also adversely affects the
farm productivity, livestock rearing being highly labour intensive must be considered in the trade-off
for crops grown (Erenstein et al., 2007). In addition, the interactions between herd nutrition and
land allocation to forage production, and its interaction with supplementary feeding policies
adopted by these small holder farmers, need further consideration. The logical explanation for
keeping livestock in these mixed farming systems includes the other tangible and intangible benefits
not explored here in detail. These benefits include regular cash flows (very important when the cost
of capital is so high and the consequence of debt so devastating) and milk for household
consumption, manure as fertilizer and fuel, and livestock as a liquid asset for quick disposal
(Kurosaki, 1995; Otte et al., 2012; Staal et al., 2008; Upton, 2004). Estimation of these benefits
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would be a useful further analysis, including work into system optimisation for improved household
and economic benefits.

The structure of Pakistan’s dairy industry at the level of farmer producers and the challenges they
face are those identified by Bain (1968); excessive competition within a concentrated industry (8.8
million small household farmers and a comparatively small number of processors) that is
economically inefficient. Furthermore, milk production is continuous and highly perishable implying
considerable market power by purchasers’ (Plunkett, 2002). A typical policy response in many
countries to correct for low terms of trade as a result of market power has been to encourage the
formation of dairy co-operatives. Terms of trade and total factor productivity are combined to
measure profitability (O’'Donnell, 2010). Total factor productivity could be improved by relocating
resources to more efficient economic sectors. Bain (1968) suggested government intervention to
move redundant resources from distressed industries to other occupations and to ensure optimal
resource allocation and equity in income distribution.

However, in Pakistan’s current situation, this is not a practical proposition, given that 42 per cent of
the country’s labour force and 51 per cent of it's households are associated with agriculture and
livestock, with a low skill base. The official unemployment rate is 6.2 per cent. Though lower than
perceived, the official explanation is that the scarce public social safety nets mean people are
obliged to engage in any sort of economic activity, irrespective of reward considerations, to make
ends meet (Government of Pakistan, 2013, p. 31; 2017). As for low return on capital (Table 5), given
a high double digit inflation averaging 11.8 per cent for the last five years (Khan, 2012, 2013), it
seems sensible to hold on to assets such as land and livestock whose value does not depreciate over
time.

A fundamental need for Pakistan’s dairy industry is to raise its productivity given that 8.8 million
households (37 per cent of total households) depend on it for some of their livelihoods, with 89 per
cent land and 91 per cent livestock owner households falling into the analysed sample (Government
of Pakistan, 2010). Their prosperity depends on the industry’s long-term productivity; that is,
efficient use of the local factors of production, linked to their microeconomic competitiveness
(Porter, 1998, n.d.). Porter (1980) suggests that the benchmark for profitability is long-term
government securities. Therefore, the farms earning lower returns will eventually have to go out of
business. This implies that an appropriate goal of government development policies should be to lift
long term total factor productivity in the country’s agricultural industries, particularly if labour
resources have no higher returning alternative.

This study established descriptive economic estimates of milk and meat enterprises, and the whole
farm, as part of an integrated mixed farming system, based on the data available. Given the
importance of the dairy industry and agriculture sector, there is a need however to benchmark
costs, yields and prices to estimate farm profitability for various districts in the country on a regular
basis. Understanding the economics of this complex integrated system in detail may lead to
specialised crop, fodder, meat or milk producers having a comparative advantage in production or
more productive integrated production systems, thus increasing the industry’s overall efficiency.

Dairy enterprises turned out to be unprofitable for 50 per cent and 40 per cent, and whole farm
enterprises unprofitable for 80 per cent and 90 per cent of the farms in Okara and Bhakkar
respectively. Poor livestock nutritional intake, was an important issue and prevalent in both districts,
which is a major factor contributing to the existing low base of milk production in the country. This
leads to the important question of what land and livestock combination is profitable and
commercially viable for both districts? This question requires further breakdown and analysis of
these farms to find the optimal land and livestock combination. Those that are inefficient will
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ultimately have to exit the industry but this also remains a social and policy challenge given limited
off-farm work opportunities.

References

Afzal, M. (2010), "Re-designing smallholder dairy production in Pakistan", Pakistan Veterinary
Journal, 30(3), 187-190.

Ahmad, M. & Pasha, T.N. (2009), Economics of livestock production in various ecological zones of
Punjab. Retrieved from
http://livestockpunijab.gov.pk/UserFiles/Economics%200f%20livestock%20production%20in%20vari
ous%20ecological%20zones%200f%20Punjab%20-Survey%2026-08-09.docx

Amjad, R. (2010), Key challenges facing Pakistan agriculture: How best can policy makers respond? A
note. Pakistan Institute of Development Economics. Islamabad. Retrieved from
http://www.pide.org.pk/pdf/foodsecurity/research/FS1.pdf

Bain, J.S. (1968), Industrial organization (2nd ed.), New York: John Wiley & Sons Inc.

Burki, A.A., Khan, M.A. & Bari, F. (2004), "The state of Pakistan's dairy sector: An assessment", The
Pakistan Development Review, 43(2), 149-174.

Byerlee, D. & Hussain, T. (Eds.) (1992), Farming systems of Pakistan: Diagnosing priorities for
agricultural research, Karachi, Lahore, Islamabad: Vanguard Books Pvt. Ltd.

Dairy Australia (2012), Australian dairy industry in focus 2012. Retrieved from
http://www.dairyaustralia.com.au/Industry-overview/About-Dairy-
Australia/~/media/Documents/Stats%20and%20markets/In%20Focus/Australian%20Dairy%20Indust
ry%20In%20Focus%202012.pdf.

Devendra, C. & Thomas, D. (2002), "Crop-animal interactions in mixed farming systems in Asia",
Agricultural Systems, 71(1-2), 27-40. doi:10.1016/50308-521X(01)00034-8

District Bhakkar (2011), Bhakkar: The heart of Thal. Retrieved from http://bhakkar.com.pk/History-
Of-Bhakkar.htm

Dost, M. (2002), Grassland and pasture crops: Country pasture/forage resource profiles. Retrieved
from Food and Agriculture Organization of the United Nations website:
http://www.fao.org/ag/AGP/AGPC/doc/counprof/pakistan.htm

Dost, M. (2003), Fodder production for peri-urban dairies in Pakistan. Retrieved from Food and
Agriculture Organization of the United Nations website:
http://www.fao.org/ag/AGP/AGPC/doc/pasture/dost/fodderdost.htm

Erenstein, O., Thorpe, W., Singh, J. & Varma, A. (2007), Crop—livestock interactions and livelihoods in
the trans-gangetic plains, India. Addis Ababa: International Livestock Research Institute.

Fakhar, H. & Walker, G. (2006), The white revolution "Dhoodh Darya" white paper on Pakistan's
dairy sector. Retrieved from
http://s3.amazonaws.com/zanran storage/www.pakistan.gov.pk/ContentPages/19050134.pdf.

Australian Farm and Business Management Journal, 2018, Volume 15, Paper 3 Page 44


http://livestockpunjab.gov.pk/UserFiles/Economics%20of%20livestock%20production%20in%20various%20ecological%20zones%20of%20Punjab%20-Survey%2026-08-09.docx
http://livestockpunjab.gov.pk/UserFiles/Economics%20of%20livestock%20production%20in%20various%20ecological%20zones%20of%20Punjab%20-Survey%2026-08-09.docx
http://www.pide.org.pk/pdf/foodsecurity/research/FS1.pdf
http://www.dairyaustralia.com.au/Industry-overview/About-Dairy-Australia/~/media/Documents/Stats%20and%20markets/In%20Focus/Australian%20Dairy%20Industry%20In%20Focus%202012.pdf
http://www.dairyaustralia.com.au/Industry-overview/About-Dairy-Australia/~/media/Documents/Stats%20and%20markets/In%20Focus/Australian%20Dairy%20Industry%20In%20Focus%202012.pdf
http://www.dairyaustralia.com.au/Industry-overview/About-Dairy-Australia/~/media/Documents/Stats%20and%20markets/In%20Focus/Australian%20Dairy%20Industry%20In%20Focus%202012.pdf
http://bhakkar.com.pk/History-Of-Bhakkar.htm
http://bhakkar.com.pk/History-Of-Bhakkar.htm
http://www.fao.org/ag/AGP/AGPC/doc/counprof/pakistan.htm
http://www.fao.org/ag/AGP/AGPC/doc/pasture/dost/fodderdost.htm
http://s3.amazonaws.com/zanran_storage/www.pakistan.gov.pk/ContentPages/19050134.pdf

Profitability from Dairying in Pakistani Punjab Godfrey et al.

Farooq, O. (2013), Pakistan economic survey 2012-13: Agriculture. Retrieved from Government of
Pakistan, Ministry of Finance website: http://www.finance.gov.pk/survey/chapters 13/02-

Agriculture.pdf.

Food and Agriculture Organization (2013a), FAO statistical yearbook 2013: World food and
agriculture. Rome: Food and Agriculture Organization of the United Nations.

Food and Agriculture Organization (2013b), FAOSTAT, Production, Final 2012 Data. Retrieved from
http://faostat.fao.org/site/339/default.aspx

Garcia, 0., Khalid, M. & Hemme, T. (2003), A review of milk production in Pakistan with particular
emphasis on small-scale producers. Rome: Food and Agriculture Organization. Retrieved from
http://www.fao.org/ag/againfo/programmes/en/pplpi/docarc/wp3.pdf.

Government of Pakistan (2010), Agricultural census 2010. Retrieved from Pakistan Bureau of
Statistics website: http://www.pbs.gov.pk/content/agricultural-census-2010-pakistan-report.

Government of Pakistan (2013), Labour force survey 2012-13 thirty first issue. Retrieved from
Pakistan Bureau of Statistics website: http://www.pbs.gov.pk/content/labour-force-survey-2012-13-

annual-report.

Government of Pakistan (2017), Pakistan Economic Survey 2016-17. Islamabad: Ministry of Finance.

Government of the Punjab (2011a), District wise data of moong. Retrieved from Agriculture
Marketing Information Service, Directorate of Agriculture (Economics & Marketing) Punjab website:
http://www.amis.pk/Agristatistics/DistrictWise/Moong.html|

Government of the Punjab (2011b), Punjab development statistics 2011. Retrieved from Bureau of
Statistics website: http://bos.pitb.gov.pk/index.php?g=system/files/Development-Statistics-

2011.pdf.

Government of the Punjab (2012), Punjab development statistics 2012. Retrieved from Bureau of
Statistics website: http://bos.gop.pk/?g=system/files/Development-Statistics-2012.pdf.

Hemme, T. (Ed.) (2010), Dairy Report 2010. Keil, Germany: International Farm Comparison Network
(IFCN).

Hemme, T. & Otte, J. (2010), Status of and prospects for small holder milk production: A global
perspective. Rome: Food and Agriculture Organization of the United Nations.

Imperial Gazetteer of India (2013), Bhakkar Town. Digital South Asia Library; Imperial Gazetteer of
India, v. 8, p. 44. Retrieved from
http://dsal.uchicago.edu/reference/gazetteer/pager.html?objectid=DS405.1.134 V08 050.gif

Jalil, H., Rehman, H.U., Sial, M.H. & Hussain, S.S. (2009), "Analysis of milk production system in peri-
urban areas of Lahore (Pakistan): A case study", Pakistan Economic and Social Review, 47(2), 229-
242,

Kay, R.D., Edwards, W.M. & Duffy, P.A. (2008), Farm management (6th ed.). New York: McGraw-Hill.

Australian Farm and Business Management Journal, 2018, Volume 15, Paper 3 Page 45


http://www.finance.gov.pk/survey/chapters_13/02-Agriculture.pdf
http://www.finance.gov.pk/survey/chapters_13/02-Agriculture.pdf
http://faostat.fao.org/site/339/default.aspx
http://www.fao.org/ag/againfo/programmes/en/pplpi/docarc/wp3.pdf
http://www.pbs.gov.pk/content/agricultural-census-2010-pakistan-report
http://www.pbs.gov.pk/content/labour-force-survey-2012-13-annual-report
http://www.pbs.gov.pk/content/labour-force-survey-2012-13-annual-report
http://www.amis.pk/Agristatistics/DistrictWise/Moong.html
http://bos.pitb.gov.pk/index.php?q=system/files/Development-Statistics-2011.pdf
http://bos.pitb.gov.pk/index.php?q=system/files/Development-Statistics-2011.pdf
http://bos.gop.pk/?q=system/files/Development-Statistics-2012.pdf
http://dsal.uchicago.edu/reference/gazetteer/pager.html?objectid=DS405.1.I34_V08_050.gif

Profitability from Dairying in Pakistani Punjab Godfrey et al.

Khan, A. (2012), Pakistan economic survey 2011-12: Inflation. Retrieved from Government of
Pakistan, Ministry of Finance website: http://www.finance.gov.pk/survey/chapter 12/07-

Inflation.pdf.

Khan, A. (2013), Pakistan economic survey 2012-13: Inflation. Retrieved from Government of
Pakistan, Ministry of Finance website: http://www.finance.gov.pk/survey/chapters 13/07-

Inflation.pdf.

Kurosaki, T. (1995), "Risk and insurance in a household economy: Role of livestock in mixed farming
in Pakistan", The Developing Economies, 33(4), 464-485. d0i:10.1111/j.1746-1049.1995.tb00726.x

Malcolm, B., Makeham, J. & Wright, V. (2005), The farming game: Agricultural management and
marketing (2nd ed.). Melbourne: Cambridge University Press.

National Savings Organization. (2000), Profit rates. Retrieved from
http://savings.gov.pk/sa profit rates.asp

Nordblom, T. L. & Shomo, F. (1995), "Food and feed prospects to 2020 in the West Asia/North Africa
region", ICARDA Social Science Paper, 2., ISBN: 92-9127-033-4. https://ssrn.com/abstract=2500435.

O’Donnell, C.J. (2010), "Measuring and decomposing agricultural productivity and profitability
change", Australian Journal of Agricultural and Resource Economics, 54(4), 527-560.
doi:10.1111/j.1467-8489.2010.00512.x

Otte, J., Costales, A., Dijkman, J., Ciamarra, U., Robinson, T., Ahuja, V., . . . Roland-Holst, D. (2012),
Livestock sector for poverty reduction: An economic and policy perspective - Livestock’s many virtues
Pro-Poor Livestock Policy Initiative (pp. 186). Retrieved from
http://www.fao.org/docrep/015/i2744¢/i2744e00.pdf

Pakistan Dairy Development Company (2006), [Production technology of fodder crops]. Email
communication.

Pakistan Meteorological Department (2013), [Rainfall and temperature data]. Email communication.

Plunkett, B. (2002), Growth to Add Value to Existing Members An Australian Case Study: Tatura Milk
Industries 1987 - 2000. Retrieved from

https://www.researchgate.net/publication/274067657 Growth to Add Value to Existing Membe
rs An Australian Case Study Tatura Milk Industries 1987 - 2000

Porter, M.E. (1980), Competitive strategy: Techniques for analyzing industries and competitors (1st
ed.). New York: Free Press.

Porter, M.E. (1998), On competition. Boston: Harvard Business School Publishing.

Porter, M.E. (n.d.), Competition, firm strategy, economic development and society. Retrieved from
http://www.isc.hbs.edu/

Raja, R.H. (2001a), Pakistan smallholder dairy production and marketing. Retrieved from
http://www.ilri.cgiar.org/InfoServ/Webpub/fulldocs/South South/ch09.htm

Australian Farm and Business Management Journal, 2018, Volume 15, Paper 3 Page 46


http://www.finance.gov.pk/survey/chapter_12/07-Inflation.pdf
http://www.finance.gov.pk/survey/chapter_12/07-Inflation.pdf
http://www.finance.gov.pk/survey/chapters_13/07-Inflation.pdf
http://www.finance.gov.pk/survey/chapters_13/07-Inflation.pdf
http://savings.gov.pk/sa_profit_rates.asp
https://ssrn.com/abstract=2500435
http://www.fao.org/docrep/015/i2744e/i2744e00.pdf
https://www.researchgate.net/publication/274067657_Growth_to_Add_Value_to_Existing_Members_An_Australian_Case_Study_Tatura_Milk_Industries_1987_-_2000
https://www.researchgate.net/publication/274067657_Growth_to_Add_Value_to_Existing_Members_An_Australian_Case_Study_Tatura_Milk_Industries_1987_-_2000
http://www.isc.hbs.edu/
http://www.ilri.cgiar.org/InfoServ/Webpub/fulldocs/South_South/ch09.htm

Profitability from Dairying in Pakistani Punjab Godfrey et al.

Raja, R.H. (2001b), Pakistan smallholder dairy production and marketing. Paper presented at the
Smallholder Dairy Production and Marketing—Opportunities and Constraints, National Dairy
Development Board. Anand, India.

Small and Medium Enterprises Development Authority (n.d.), Potato cluster profile Okara. Retrieved
from Government of Pakistan, Small and Medium Enterprises Development Authority,website:
http://www.smeda.org/index.php?option=com phocadownload&view=category&id=40&Itemid=16
7.

Staal, S.J., Pratt, A.N. & Jabbar, M. (2008), Dairy development for the resource poor. Part 3: Pakistan
and India dairy development case studies. Retrieved from International Livestock Research Institute
website: http://cgspace.cgiar.org/handle/10568/1582.

State Bank of Pakistan (2013), Monthly average foreign exchange rate. Retrieved from
http://www.sbp.org.pk/ecodata/HER-USDollar.xls

Tansey, G. & Worsley, T. (1995), The food system: A guide. London: Earthscan.

Teufel, N. (2007), Smallholder milk production in the Punjab of Pakistan and the evaluation of
potential interventions. (PhD), University of Hohenheim, Stuttgart, Germany. Retrieved from
http://opus.ub.uni-hohenheim.de/volltexte/2007/180/

Teufel, N. & Gall, C.F. (1999), Characteristics of village milk production in the Punjab of Pakistan.
http://ftp.gwdg.de/pub/tropentag/proceedings/1999/referate/STD A3.pdf

Upton, M. (2004), The role of livestock in economic development and poverty reduction. Rome
Retrieved from Food and Agriculture Organization, Animal Production and Health Division website:
http://www.fao.org/ag/againfo/programmes/en/pplpi/docarc/wp10.pdf.

Wilson, R.H., Charry, A.A. & Kemp, D.R. (2005), "Performance indicators and benchmarking in
Australian agriculture: Synthesis and perspectives", Extension Farming Systems Journal, 1(1), 45-57.

World Bank (2012), World development report 2013: Jobs. Retrieved from
https://openknowledge.worldbank.org/handle/10986/11843.

Wynn, P. (Unpublished), Improving dairy production in Pakistan through improved extension
services. Retrieved from http://aciar.gov.au/project/LPS/2005/132

Wynn, P., Harris, D., Moss, R., Clem, B., Sutton, R. & Doyle, P. (2006), Report on dairy mission to
Pakistan carried out under the auspices of the Australia-Pakistan agriculture sector linkages
program. Retrieved from Australian Centre for International Agricultural Research (ACIAR) website:
http://aciar.gov.au/files/node/740/Dairy%20constraints%20analysis%20report.pdf.

Zia, U.e.,, Mahmood, T. & Ali, M.R. (2011), Dairy development in Pakistan. Rome: Food and
Agriculture Organization of the United Nations.

Australian Farm and Business Management Journal, 2018, Volume 15, Paper 3 Page 47


http://www.smeda.org/index.php?option=com_phocadownload&view=category&id=40&Itemid=167
http://www.smeda.org/index.php?option=com_phocadownload&view=category&id=40&Itemid=167
http://cgspace.cgiar.org/handle/10568/1582
http://www.sbp.org.pk/ecodata/HER-USDollar.xls
http://opus.ub.uni-hohenheim.de/volltexte/2007/180/
http://ftp.gwdg.de/pub/tropentag/proceedings/1999/referate/STD_A3.pdf
http://www.fao.org/ag/againfo/programmes/en/pplpi/docarc/wp10.pdf
https://openknowledge.worldbank.org/handle/10986/11843
http://aciar.gov.au/project/LPS/2005/132
http://aciar.gov.au/files/node/740/Dairy%20constraints%20analysis%20report.pdf



