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ABSTRACT

Improving productivity to ensure food security is the most important goal of knowledge-based
economy policy in Iran. An approach that is felt more and more in line with the challenges facing
traditional approaches to production. In this regard, given the importance of wheat as one of the
most important strategic products of the country, governments have always sought to improve
productivity to ensure food security, through investment in R&D programs. However, success in
research is essential to increase productivity. The present study tries to estimate the impact of
cumulative benefits of successful breeding research on the total factor productivity of irrigated
wheat of Iran during 1996-2017, by calculating the cumulative benefits of breeding research of 10
selected cultivars of Irrigated wheat. For this purpose, first, the total factor productivity index was
calculated by the Trinquist-Thiel index. Then, the model of total factor productivity of irrigated
wheat was estimated, using Almon Distributed lags Method. The results show that a one percent
increase in the cumulative benefits of breeding research of selected irrigated wheat cultivars
increases the total factor productivity by 0.19 percent. Also, a one percent increase in the extension
investment of wheat varieties increases total factor productivity by 0.03 percent over six periods.
Therefore, it is suggested that the improvement of educational and extension programs provide a
context for farmers’ acceptance of Improved varieties by raising awareness.

Keywords: Total Factor Productivity, Irrigated Wheat, Cumulative Benefits of Wheat Cultivars,
Knowledge-Based Economy

Extended Abstract
Objectives

According to the continuous implementation of government protection policies in the market of
Wheat, and imposes significant costs on the government investing in breeding research of this
product, and on the other hand due to the importance of wheat in the food basket Iranian household
and the Iranian agricultural economy, support for producers and consumers of Wheat is inevitable.
So, it is necessary to study the effectiveness of the results of investment policy in irrigated wheat
breeding research as one of the cost-effective protection policies. In addition, according to the
emphasis of 35" row of the Law on Increasing Agricultural Productivity and Natural Resources on
measuring the total factor productivity of agricultural production, knowledge of the total factor
productivity of irrigated wheat production and identifying the affecting factors is very important.

Methods

The present study, besides, calculating the breeding research benefits of 10 selected irrigated
wheat cultivars, tries to estimate social welfare and economic effects resulting from the application
of Knowledge-Based Economics Policy in Iranian Wheat Production during 1994-2018 using the
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Ex-post approach and the economic surplus method. In this study, due to the limited access to time
series data related to irrigated wheat cultivars and, given to the huge share of irrigated wheat
cultivars of total Iranian wheat production, the most 10 important irrigated wheat cultivars which
had 60% of the irrigated wheat area are studied. Irrigated wheat cultivars include Alvand, Shiroodi,
Chamran, Pishtaz, Pishgam, Morvarid, Mihan, Gonbad, Sirvan, and Chamran-2, which had the
highest percentage of acceptance by farmers in 2018.

Results

The results showed that the cumulative benefits of breeding research on selected irrigated wheat
cultivars have increased during 1994-2018. Also, the result of estimating the Multi-Factor
Productivity (MFP) index showed that despite the sporadic fluctuations during 1974-2018, the
productivity has grown by 5.76%. Also, the result of estimating productivity model showed that the
irrigated wheat productivity is inelastic related to all the mentioned variables. According to the
results, the productivity elasticity related to the cumulative benefits obtained from breeding
research of selected irrigated wheat cultivars is 0.25. Also, the impact of wheat breeding research
expenditures of other countries, education and extension expenditures, and research expenditures of
other economic sectors on MFP are 0.164, 0.095, and 0.033, respectively. Also, the results show
that the supply elasticity relative to MFP is equal to 0.23. Accordingly, the supply shift coefficient
resulting from the application of Knowledge-Based Economics Policy in Iranian Wheat Production
is calculated by 5.76 percent. Then, additional benefits of knowledge-based economy policy were
calculated in the inelastic demand range. The benefits were also distributed between producers and
consumers in proportion to the price elasticities of supply and demand. To evaluate the irrigated
wheat breeding program, NPV, B/C, and IRR were calculated at discount rates of 10 to 20%. The
results showed that the net present value of the knowledge-based economic policy of irrigated
wheat production is always positive and profitable. Also, the results of the IRR and B/C ratio
indicate the profitability of the knowledge based economic policy. The internal rate of return of
knowledge-based economy policy in range of demand price elasticities (-0.1, -0.2, -0.3, -0.4, -0.5, -
0.6, -0.7, -0.8 and -0.9), is 30.09, 30.39, 30.62, 30.79, 30.93, 31.04, 31.13, 31.21 and 31.28 percent,
respectively.

Discussion

The results indicate the profitability of investment in irrigated wheat breeding research in the
form of knowledge-based economic policy of wheat production. However, the policy of
knowledge-based economics can be more effective if the complementary policy of agricultural
education and extension is successfully implemented by using new improved cultivars. Therefore,
it is suggested that with more investment and attention in the field of introducing cultivars and how
to use them successfully at the farm level, the knowledge-based high-yield seeds should be
introduced farmers and used in accordance with the climate of the region.
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