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Extended Abstract
Background: The inadequacy of the supply of agricultural inputs with the demand for various

products of this sector reveals the need for the optimal use of resources and increasing
productivity. In this regard, addressing the issue of productivity in rice production is very
important due to its essential role in feeding different sections of society, providing food security,
reducing dependence on imports and foreign exchange, strengthening trade interactions with other
countries, generating income, creating employment, creating balance in the business and capital
market, and many other issues. In 2022, Mazandaran Province produced 1.6 million tons of paddy
as a strategic product, responsible for 44.47% of Iran's paddy production, and in this sense, it has
been ranked first in the country. This province has long been known as the hub of rice production,
and this user product, having about 76% of Mazandaran's irrigated crop area, has always made an
important contribution to the province's employment. For this purpose, the present study aimed
to identify factors affecting the prosperity of the rice production business in Mazandaran
Province, focusing on measuring the inefficiency of various production inputs, especially the
labor force.

Methods: Three institutional, managerial, and policy-market criteria effective in the prosperity
of rice production business were extracted in this study. The input criterion includes all production
factors affecting the productivity of this product, which includes eight subcriteria as water, labor,
land, fertilizer, poison, machinery, capital, and seed. The management criterion is all management
actions by relevant organizations and bodies (Jahad Keshavarzi, Regional Water, Room of
Commerce), which includes six regulatory, executive, organizational, service, and innovation
options. The political-market criterion also covered the macro-government policies that can affect
the productivity of rice, and there are six financial, economic, structural, commercial, marketing,
and strategic development options. Thus, 19 effective options in the productivity of rice
production were considered in this study. In this study, factors affecting the productivity of this
product were exracted and prioritized using the Analytical Hierarchy Process (AHP) method,
measuring the production efficiency of important cultivars of this product (high-quality rice and
high-yielding rice) using the data envelopment analysis method (DEA), and then examining
productivity changes over time using the Malmquist Index (MI). The data needed for identifying
and prioritizing factors in this research were collected by designing a questionnaire, which was
completed based on the opinions of 18 experts, including those from the Agricultural Jihad
Organization of Mazandaran Province and Sari City, as well as the academic community. The
statistics and information of the Agricultural Jahad Organization of the province were used to
complete the data in measuring the productivity of production and efficiency of inputs.

Results: The results indicate that among the eight production factors, water, mechanization, and

land are the most important input factors in rice production with weights of 0.36, 0.2, and 0.14,
respectively. Among the five management factors, benefiting from the opinions of agricultural
experts, implementing the optimal cultivation pattern of crops according to the climatic conditions
and the status of water resources in the province, and using new technologies in agricultural
operations with weights of 0.40, 0.25, and 0.14, respectively, were known as three important and
superior factors for the management of rice production business. In addition, the financial,
economic options, and improvement of the structure of the rice product marketing system were
determined with the weights of 0.30, 0.22, and 0.19, respectively, as three policy-market
subcriteria affecting the rice productivity of this province. Based on the findings in the agricultural
year of 2017-2018 in the east of this province, Qaemshahr City, the land, machinary, poison, and
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fertilizer inputs were inefficient at 52.68%, 48.26%, 34.37%, and 33.16%, respectively. In 2018,
the inefficiency rates in the use of land, labor, and poison inputs were 71.36%, 15.09%, and
4.46%, respectively. In the production of high-yielding rice in the east of the province, there has
been inefficiency in the use of land, machinary, seed, water, and fertilizer inputs. Accordingly,
Behshahr City acted inefficiently in consuming the mentioned inputs by 68.29, 52.60, 16.65,
12.63, and 7.55%, respectively. In 1998, the cities of Behshahr and Neka acted inefficiently in
the consumption of all the investigated inputs, except for machinery. The percentages of
inefficiency in the labor input are 16.14 and 42.07%, respectively. In addition, the productivity

growth index values of Malmquist in the production of high-quality rice and high-yielding rice
are 1.155 and 1.094, respectively. Hence, it can be concluded that the production productivity of
this product has increased in this province.

Conclusion: The results indicate that the productivity of different rice varieties has increased
during the studied period. In the case of high-yielding rice, however, the technical efficiency of
producers in newer technology is lower than in older technology. Therefore, it is necessary for
trustee organizations and knowledge-based companies to invest in the research, innovation, and
promotion of new technology in training to use this technology. In this study, "water" has been
determined as the most important input affecting the productivity of this product; therefore, it is
recommended to take necessary measures to promote water storage and reduce its consumption.
It is also suggested to provide financial support to rice farmers and the development of
knowledge-based companies to provide new irrigation systems. Referring to the results of this
study, the use of "machinery" is considered the second most effective factor in increasing
productivity. In addition to reducing the cost of manpower and saving time, the uniformity and
accuracy of the work are increased with mechanized cultivation, and seedlings are exposed to less
damage. However, this issue does not mean to ignore the role and importance of the workforce in
the production and elimination of job opportunities. Rather, it is recommended to train skilled and
specialized human resources to benefit from mechanization for the long-term stability of the rice
production business and stable rural employment.
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Table 3. Types of the efficiency of high-quality rice in Mazandaran Province
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Table 4. Inefficiency percentages of high-quality rice in Mazandaran Province
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High-Quality Ric of Mazandaran Province (2017-2018)

W‘S ) 1 B e . . 1 .
( gj“ (el edipntle Z1o (w59 () Suns (eai) 86 2oy
M Machinery oo Poison Fertilizer Labor (person- Water (cubic Inefficiency
Cultivated area (hours) Seed (liter) (kg) day) meters) percentage
(ha) (kg)
SRy
Qe 9
22.48 6.27 0.00 5.34 5.00 0.00 0.00 East of Mazandaran
52.68 48.26 0.00 34.37 33.16 0.00 0.00 Gha/e&mshahr
ol oy
0.00 0.00 0.00 0.00 0.00 0.00 0.00 West of
Mazandaran
(WAV=AY3A) hasile oliwl oos e a0y
High-Quality Rice of Mazandaran Province (2017-2018)
( f;j‘“’ (el edipntle Z1o (w59 () Suns (eai) 86 2oy
A Machinery Froe Poison Fertilizer Labor (person- Water (cubic Inefficiency
Cultivated area (hours) Seed (liter) (kg) day) meters) percentage
(ha) (kg)
BRSSP gw
Qe 9
0.00 0.00 0.00 0.00 0.00 0.00 0.00 East of Mazandaran
ol oy
25.44 0.00 0.00 0.40 0.00 1.37 0.00 West of
Mazandaran
71.36 0.00 0.00 4.46 0.00 15.00 0.00 L
Babol

e 45 €8S o (g iy (pl 4 ol 0
En Jyae Wy slp olhnile Gl )3 559000 Sl yess
b ply CcodsSlle (90,00 28y padld slue 3 o9y
oty Ty (Sy90pe &S il g e 1 fcl VN0
el aily il

e (Gupte B LI gyl mls (0) g
ol 1y phjle sl o g (s2latl 5 (anass
Br JENSMY 5 oo mls b Bl ae
Candg jl (B QLI Blda ghasjle gl )5 Joamey
pld YAV Jlo )5 aSigpsbas 85008 (aslas
@hB L et Ol el 2 0p3jle 555 sl o
a WledyS S dopd Vor a8 oS sy AF/E 8
01 Jolbs 1oy WV/E sl bl sl cced oyl
Cuod dy Jol5' (38 2D 55 08 slapbio b plad ol
.,\3]53)91

P glel g8 sbglvopd ples YW Jlo
oy A5 o AYIE VEIP | ity o)l 5 S5 eppuiae
byl o plod blodygl Camdds Ao yd Vor 8 IS
Slosygl cowddy dopy Voo B O 55 ye

odles ao ) WY L )5z p oS it "j oloS ol
Jo > sadg slaodlys do > AF YAV o o (sado
Pialed i |y Joaeyy g jlde (o Aitslys oo VTAA
265 9 (2D Candy dgm0 sl (S Sy el 2
b sy (G aw

oM g a5 Cunl ()] sbgS pte LB Groeen
QY L WA § WAV Jlo 53 Lawsgie ysboas Jgaseeyy g
oS5 9 My Cupde sl 2VL Olee o)y WA
Wy0y5 1 eadg slaoslys cuwlio

2 adllles 350 (gla b g Sk " h5le 5"
el gl Jlo p ]y cotie Jpase o8 olisl (5,8

oSlbe " e ol wledS

"ol oy
oo Jgame &S Ll G e )3 dalllas 550 (sl iy
U doys e o ol Wiled ST S gyl Jlw jo
P& obolepds » coie Jpaxe Mg o aedly
&Sl S5 4 p3Y ] yaos Cal sdis S5 598 Jodo
=y ,\Jy solaieds Woslys (gadS Bpms )L e
(o) Sodle Byan ) el Gl ped Gl 355 5
YN\ 5 YEIPY SAIYS OV/SA (o ity 355 5 s cosidle
Olise YA Jlo o pizmen Cuwlod,)S Jas L dio )y
5o T p W slaieds Losls (sl Bpae > 2L
iy bl e Lol cwl odd jao bl Gud
A e 9 G (o) slaodles Bpae Gl
a8 3y90 9 skl e I i 1) ye5de saodles
Jedody canl S yol ol e ilod S oolitul gy Agi
LY _wb’ulm))g(» ol slagye; 5o e cale oL o,
pile hol Glo g JpS Caa ) 9y g9 oo 2p)8
ol a3l
(WWAF=IYAY) Jol 0)80 (godimd i s yias s gt 3]
Oliee dlols gl a4y a5 b bl (\WAY=IVAA) pgd 090
Ol 9 1AL 2l s 0)93 (SG5leST Ls 0)53 (38 28
S +[AAY b)JI)J t 0,9 6)5]9&' L t 0y9d u"“’ u.’l)lf
Ls 0y (8 2L lie ogoste Sl onp ln
758 0)9> S3SS bt oyed (8 ALl gt oye3 (SioIpiSS
Ol el Caoddy <[220 o +/YOF L ply s iy 5 dpwlxo
bl (8 bl Sl oliee (7) datly L gllae ol
Syl 8 oL mals ) L a8 cawl odel Csday VNE
8l 250 S39ST Syl ey 33 o 3 Jlol
Jola VWAL il 9 63l it (85999585 Ol pus g Cans]


http://dx.doi.org/10.61186/jea.2024.409
http://jea.sanru.ac.ir/article-1-409-en.html

obsile bl Jpae p @y 2l Elgl -0 Joi>
Table 5. Types of the efficiency of high-yielding rice in Mazandaran Province
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Table 6. Inefficiency percentages of high-yielding rice in Mazandaran Province
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Table 7. The amount of changes in the productivity of different varieties of rice in Mazandaran Province
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Figure 2. Prioritizing the options affecting rice productivity
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