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Table 1- Estimation of technical and scale efficiency of broiler producing provinces in the period of

1996-2017
Province TE (CRS) TE (VRS) SE Return to scale
East Azerbaijan 1.000 1.000 1.000 Constant
West Azerbaijan 0.643 0.648 0.992 Increasing
Ardebil 0.385 0.408 0.943 Increasing
Esfehan 0.792 1.000 0.792 Decreasing
Ilam 0.719 0.794 0.906 Increasing
Bushehr 0.705 1.000 0.705 Increasing
Tehran 0.522 0.600 0.871 Decreasing
Chaharmahal and 0.620 0.692 0.896 Increasing
Bakhtiyari
Khorasan 0.674 0.822 0.820 Decreasing
Khuzestan 0.847 0.851 0.996 Increasing
Zanjan 0.666 0.680 0.980 Increasing
Semnan 0.681 0.695 0.980 Increasing
Sistan and Baluchestan 0.543 0.722 0.752 Increasing
Fars 0.673 0.748 0.900 Decreasing
Ghazvin 0.578 0.592 0.977 Increasing
Ghom 0.777 0.792 0.981 Increasing
Kordestan 0.687 0.793 0.866 Increasing
Kerman 0.716 0.731 0.978 Increasing
Kermanshah 0.701 0.723 0.969 Increasing
kohkiluye and Boyerahmad 0.718 1.000 0.718 Increasing
Golestan 0.793 0.809 0.981 Increasing
Gilan 0.781 0.791 0.987 Increasing
Lorestan 0.868 0.908 0.956 Increasing
Mazandaran 0.734 1.000 0.734 Decreasing
Markazi 1.000 1.000 1.000 Constant
Hormozgan 0.563 1.000 0.563 Increasing
Hamedan 0.708 0.721 0.982 Increasing
Yazd 0.766 0.772 0.992 Decreasing
Mean 0.709 0.796 0.901

Resource: Research findings
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Table 2- Total factor productivity change and it’s components in the period of 1996-2017
Province Efficiency Technological Pure efficiency  Scale efficiency TFP
change Change change Change Change
East Azerbaijan 0.972 1.150 0.978 0.994 1.118
West Azerbaijan 1.068 1.115 1.069 0.999 1.191
Ardebil 1.120 1.188 1.118 1.002 1.331
Esfehan 1.005 1.109 0.960 1.046 1.114
Ilam 0.980 1.189 0.969 1.012 1.165
Bushehr 0.996 1.228 0.948 1.051 1.224
Tehran 1.139 1.212 1.108 1.028 1.380
Chaharmahal and 1.058 1.098 1.062 0.996 1.161
Bakhtiyari
Khorasan 1.044 1.079 1.040 1.004 1.127
Khuzestan 0.967 1.236 0.989 0.978 1.195
Zanjan 1.074 1.095 1.071 1.003 1.176
Semnan 1.080 1.063 1.075 1.004 1.147
Sistan and Baluchestan 1.022 1.214 0.982 1.041 1.241
Fars 1.078 1111 1.060 1.018 1.198
Ghazvin 1.078 1.068 1.075 1.003 1.151
Ghom 1.002 1.078 1.013 0.989 1.080
Kordestan 1.060 1.131 1.037 1.022 1.199
Kerman 1.010 1.145 1.007 1.003 1.157
Kermanshah 1.074 1.361 1.067 1.006 1.461
kohkiluye and Boyerahmad 0.959 0.998 1.000 0.959 0.957
Golestan 1.047 1.133 1.043 1.004 1.186
Gilan 1.051 1.207 1.048 1.003 1.268
Lorestan 0.982 1.180 1.000 0.982 1.158
Mazandaran 1.064 1.166 1.000 1.064 1.241
Markazi 0.932 1.061 0.934 0.999 0.990
Hormozgan 1.069 1.167 0.955 1.120 1.248
Hamedan 1.000 1.164 0.998 1.002 1.164
Yazd 1.000 1.055 1.001 0.999 1.055
Mean 1.032 1.141 1.020 1.011 1.177
Resource: Research findings
Table 3- Mean Malmquist index for observed year of 1996-2017
Year Efficiency Technological Pure efficiency Scale efficiency TFP
Change Change change Change Change
1375 - - - - -
1379 1.249 0.799 1.127 1.108 0.998
1389 1.061 1.129° 1.069 0.992 1.197
1390 0.901 1.166 0.927 0.971 1.050
1393 1.003 0.965 0.993 1.010 0.968
1396 0.978 1.902 0.998 0.981 1.861
Mean 1.032 1.141 1.020 1.011 1.177
Resource: Research findings
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Introduction: Today one of the most important issues of human societies is the growing population
of the world and the provision of healthy and sufficient food for this growing population (Salami
1997). Due to the limited resources of agricultural sector, the most appropriate solution to increase
production and income in the agricultural sector is the optimal use of inputs by improving efficiency
and productivity (Kavand et al 2014). In addition, the level of technology is also one of the factors
affecting productivity growth (Nejati and Akhbari 2020). Studies show that most of the population,
especially developing countries suffer from lack of protein, so animal protein has important role in
human health and life and its quality and amount must be optimal (Sabetan Shirazi et al 2013). The
poultry industry is one of the most important protein sources (Mohammadi 2008). Identifying the
components of total factor productivity (TFP) and examining its changes in the poultry industry
during the production process leads to more efficient production and productivity growth. Moreover,
improving the total factor productivity can save production resources (Dashti et al 2019).

Materials and methods: The objective of this research is analysis of the total factor productivity
growth, technical efficiency and technological change in the Iranian poultry industry. This study used
data envelopment analysis (DEA) method and Malmquist index to calculate the total factor
productivity changes and analyzed its components as well as the technical efficiency of broiler
production units during the study period. Based on output-oriented approach, Malmquist TFP index
decomposed into technical efficiency changes (Maximum output from minimal input quantities),
technological changes (changes in technology led to an increase in productivity), pure efficiency
changes and scale efficiency changes. The Malmquist TFP index measures the TFP change between
two data points by calculating the ratio of the distances of each data point relative to a common
technology. An advantage of the Malmquist TFP index method is that it does not require price data
for the analysis. The data used in this study are information about the amounts of inputs used in the
production of chicken meat, including poultry feed, labor, and energy, as well as the amount of
production of this product for the period of 1996-2017 that were obtained from the Statistics Center
of Iran about 28 provinces. DEAP 2.1 software was used to measure and analyze the TFP index.
Results and discussion: The results showed that the technical efficiency average under the
assumption of variable return to scale was 0.796. This means that production units can increase their
production by 20.4% without changing the amount of their consumption inputs. Only the provinces
of East Azerbaijan, Isfahan, Bushehr, Kohgiluyeh and Boyer-Ahmad, Mazandaran, Markazi and
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Hormozgan have achieved full technical efficiency. The average of scale efficiency for the studied
provinces was 0.901. The highest scale efficiency (1.000) belonged to East Azerbaijan and markazi
provinces. Hormozgan province with value of 0.563 had the lowest scale efficiency among the studied
provinces. The results showed that annual average growth of total factor productivity in Iran broiler
farms is 17.7%, which is different in provinces. Kermanshah province has the highest TFP equal to
0.461, but Yazd and Ghom have the lowest TFP, respectively. Total factor productivity growth was
negative only in Kohgiluyeh and Boyer-Ahmad and Markazi provinces. The study of productivity
components indicates that the technology change with an average value of 14.1% is the most
important factor in term of increasing the productivity of broiler farms during the study period.
Technical efficiency change, with an average value of 3.2%, is the second factor affecting TFP
growth. Pure efficiency change and scale efficiency change with the average values of 2% and 1.1%,
respectively, were third and fourth factors affecting productivity.

Conclusion: Our findings show that more attention shall be given to technology for achieving high
total factor productivity in broiler chicken farms in Iran. In general, development and promotion of
technological symbols such as improving breeds, air conditioning, lighting, and feeding systems can
be considered to improve the total factor productivity. Also, the findings of poultry farms showed a
relatively large range to improve technical efficiency. Therefore, to reduce costs and improving
technical efficiency use of high-yield breeds, observance of economic principles in the production
process, staff training and application of scientific results are required. Moreover, low scale efficiency
in some provinces is a serious problem and it is suggested to increase their efficiency by determining
the optimal size of their performance.
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