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Table 1- Descriptive statistics of industrial dairy farms in Iran the period 1369-92

Parameters Unit Mean Min Max Standard deviation
Milk ton 67230 500 807000 139703.1
Capital Million Rials 26943.85 0.4 531030.6 759223.8
Fuel Thousand cubic meters 21204.9 209.2 807480 76732.6
Animal feed ton 257843.6 1550 7700000 820329.2
Labor Person/year 1424.136 29 10869 2113.451

Source: Researches findings
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Table 2- Components of profitability change in
industrial dairy farms the period 1369-92

Year Prof index TFP index TT index
1369 1 1 1
1373 1.35 0.963 141
1375 1.59 0.851 1.86
1379 1.63 1.11 1.46
1386 1.52 1.046 1.45
1392 1.62 1.155 141

Source: Research finding
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Figure 3- Components of profitability change in industrial dairy farms the period 1369-92
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Table 3- Components TFP index in industrial dairy farms the period 1369-92

year OTE index OME index OSE index ROSE index RME index TFPE Tech change
1369 1 1 1 1 1 1 1
1373 0.838 0.943 0.925 0.46 0.481 0.37 1.028
1375 0.749 0.983 0.942 0.555 0.587 0.397 1.278
1379 0.762 0.966 0.96 0.354 0.348 0.243 1.278
1386 0.753 0.957 0.97 0.519 0.521 0.358 1.0063
1392 0.795 0.963 0.854 0.329 0.363 0.248 1.843

Source: Research findings
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Figure 4- Components TFP index in industrial dairy farms the period 1369-92
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Table 4-TFP and efficiency results in industrial dairy farms the period 1369-92

Province OME OSE OTE ROSE RME TFPE TFP
East Azerbaijan 0.92 0.94 0.88 0.45 0.462 0.513 0.917
West Azerbaijan 0.98 0.97 0.601 0.715 0.718 0.6 0.377
Esfahan 0.98 0.74 0.917 0.188 0.263 0.31 1.166
llam 0.99 0.93 0.878 0.255 0.279 0.32 1.957
Tehran & Ghom 1 0.92 1 0.092 0.1 0.243 3.022
Chahar mahal bakhtiyari 0.98 0.96 0.787 0.0687 0.69 0.73 0.672
Khorasan Razavi 0.99 0.758 0.961 0.296 0.434 0.45 1.46
Khozestan 0.90 0.963 0.561 0.615 0.594 0.44 0.316
Zanjan 0.96 0.95 0.92 0.49 0.517 0.52 1.021
Semnan 0.98 0.94 0.677 0.77 0.8 0.16 0.439
Sistan & Balucheatan 0.96 0.87 0.62 0.39 0.45 0.44 0.522
Fars 0.96 0.88 0.72 0.346 0.394 0.39 0.943
Kordestan 0.98 0.96 0.76 0.44 0.45 0.546 0.648
Kerman 0.99 0.94 0.72 0.53 0.56 0.5 0.608
Kermanshah 0.99 0.95 0.72 0.66 0.69 0.66 0.556
Kohgiloyeh and boyerahmad 0.99 0.802 0.971 0.25 0.291 0.373 1.788
Gilan 0.91 0.98 0.731 0.66 0.64 0.526 0.947
Lorestan 0.99 0.97 0.54 0.4 0.41 0.37 0.329
Mazandaran 0.96 0.851 0.835 0.477 0.566 0.547 0.771
Markazi 0.88 0.96 0.8 0.544 0.517 0.524 0.705
Hamadan 0.99 0.962 0.716 0.671 0.684 0.644 0.535

Yazd 0.99 0.92 0.818 0.719 0.757 0.725 0.74

Resource: Researcher findings
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Figure 5- Output- and input-oriented measures of efficiency in industrial dairy farms the period 1369-92
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Introduction: Over the last decades, productivity growth analysis in agriculture has attracted
attention of the economic researchers as well as policy makers in both developed and developing
countries. Improving productivity is the best and effective way to achieve economic growth due to
scarcity of production resources. Productivity management involves understanding the components
and analyzing its changes in the development process. Improving total factor productivity (TFP) is
seen as necessary for producers to remain competitive and profitable, particularly in markets where
they face declining terms of trade. Without changes scale, TFP can be increasing in several ways,
such as increasing output from the same level of inputs, constant the same level of output with a
lower level of inputs, or changing the mix of inputs and or outputs.

Material and methods: The objective of this research was measuring and decomposing
productivity and profitability change. This paper estimated TFP changes and decomposed these
changes into technical change, technical efficiency change, and scale and mix efficiency change in
industrial dairy farms by using Hicks-Moorsteen TFP indexes. This index was chosen among other
indexes, because it is an index that bases on distance functions and data envelopment analysis
(DEA) methodology for estimating distances is convenient. Secondly, it is closely related to the
Malmquist index, which has been used for some time as the index number of choice in the
productivity decomposition literature. For the purposes of comparison, this paper developed data
envelopment analysis (DEA) methodology for computing and decomposing Hicks-Moorsteen
index. Input and output quantity and price data were included for labor, capital, animal feed, fuel,
and milk using records from the results of a sample survey of industrial dairy farms in the provinces
of Iran during 1990-2013.

Results and discussion: The results indicate that the TT effect (the growth in output prices relative
to the growth in input prices) on profitability has been moderated by compensating changes in total
factor productivity (TFP). The TT was improved 86 percent from 1990 to 1996 and during this
period a simultaneous reduction in total factor productivity (TFP) by 15 percent was observed. In
other words, industrial dairy farms productivity has been responsive to changes in the industrial
dairy farms TT. The TFP survey also indicated that the index was initially decreased and then
increased, and despite the fluctuations over the period of 1990-2013, the average has increased by
15% compared with the base year of 1990. Productivity efficiency (TFPE) has been decreased from
1990 to 2013, and decreased from 0.521 in 1990 to 0.248 in 2013. In other words, the gap between
the existing TFP and the maximum TFP has increased over the study period. Analyzing TFP change
in the 1990s indicates that important components of TFP change have been changed in ROSE and
in the second half of the study period, the main component industrial dairy farms TFP change is
technical change. These findings support the view that research and development expenditure has
led to expansions in the production possibilities set, that dairy farms adopt new technologies
quickly and make relatively few mistakes in the production process, and that they rationally adjust
the scale and scope of their operations in response to changes in prices and other production
incentives. The results demonstrate that industrial dairy farms have high technology, scale, and
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output mix-efficient throughout the study period, but input mix efficiency has been steadily
decreasing over the study period and that reaches less than 40 per cent in 2013.

Conclusion: In general, the development and promotion of technological symbols such as improved
cows, artificial insemination, and embryo transfer, as well as increased production scale through the
implementation of incentive policies and support of large manufacturing units can be considered to
improve the productivity of production factors. Moreover, province level variations in scale and
mix efficiency suggest that there exists a scope for improving productivity by taking a differential
approach to the efficient use of agricultural resources and to increase scale and mix efficiency in
production of the industrial dairy farms. Being able to identify the components of TFP change is
critically important for public policy-making. Policies that can lead to these outcomes include
reductions in the levels of output price support, removal of input subsidies, increases in tax rates
and any other policies that cause deteriorations in the agricultural TT. These policies can have the
effect on increasing productivity.

Keywords: Dairy Farms, Hicks-Moorsteen Index, Productivity Efficiency, Residual Scale
Efficiency, Total Factor Productivity.



