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Agricultural mechanization is an approach, whictkesapossible that the agricultural section
of Iran leads to industry and commercial productioack of a practical plan for agricultural
mechanization development in Iran is the major f@wob For planning in this field, it is
necessary to determine mechanization definitionglbgment process and cycle, challenges,
mission (fundamental adjective), long-term goald amptimum strategy for agricultural
mechanization development. Therefore for compitatib optimum strategy, a descriptive and
practical research was taken place with survey dadumentation research method for
agricultural mechanization development planningthwiaximum practical capability- in Iran.
The sequential changes in science and technologychwhas had certain effects over
agricultural mechanization, was the cause for usstrgtegic planning methodology for
optimum strategy planning. We used brain stormirghmds for recognizing challenges. Also
interview and field observation was used for infation gathering and analyzing
guestionnaires. Sample statistical society, waspos®d from 809 persons, who were experts
in social, economic, planning, management, agrcaltengineering and mechanization. With
the results, the mission (fundamental objectivepgtterm goal and optimum strategy were
determined. The results showed that the most irapbrchallenges for mechanization
development in Iran are classified into four graupscial, economic, technical, plan and
management. In this research, practical definitibagricultural mechanization, its process and
cycle, its challenges and its optimum strategy ranlwere given. Optimum strategy for
agricultural mechanization development is, incregsknowledge and technical skills of
producers and machinery operators, development coih@nical insight of producers,
development of guild organizations, improving ficeh affair and reducing injuries of
machinery operators and producers.
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Introduction

It is essential for all persons in agriculturalteedo use current findings
and technologies to improve the quantity and qualittheir products, as well
as being able to compete in the local, regional@artiaps world market. Lack
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of consideration to the necessity of development niechanization of

agricultural sector, insufficient cooperation betwendustrial and agricultural
sector, unrealistic selection of goals and objestivand perhaps, more
importantly miss use and poor management of reesurould all be counted
toward the considerable fall back in the agricaltwector.

To this date, we are yet to find considerable figdi and research
backgrounds in Iran related to agricultural meckation development. In the
years 1991 and 1997 numerous attempts were matkes fficials of Ministry
of Agriculture to move toward development of mecdhation process plan in
Iran with very little applicable result. On the etthand, we can clearly see the
90's as the turning point for development of adtical mechanization with
FAO playing the central role in respect to desogramming and support for
agricultural mechanization development strategi&mtent analysis of related
documents in other countries related to mechanizatievelopment shows
different view points. Some are more with conceigrain national level (e.g.,
agricultural mechanization development in IndoneSilvak and Philippine)
(Clarkeet al., 1993). Some of these views concentrates on gpbigal field in
regional level like a specific region, (e.g., agltiaral mechanization projects in
the east and south of Africa) (Clarke and Simalet§87) and some pay special
attention to specific area of one country (e.g.rficajural mechanization
development in southeastern Anatolia in Turkey,j&uof India). There are also
projects with their attention on specific subjecsch as optimum strategy of
mechanization development for weed control in Spaeruzziet al., 2002).

In the year 1989, the agricultural mechanizatioficgaand strategy of
Thailand were published. In this document the fowss on topics like
structural policies in agricultural mechanizatidechnological management
and farm management, and designing strategic mofttelsagricultural
mechanization development in Thailand (Rijk, 1988).the same year, the
project of agricultural mechanization policy ancagtgy of Indonesia was one
of the projects which were supported by FAO. Irs §hioject, the attention was
paid to local resources of Indonesia and policiesagricultural mechanization
development. (FAO, 1989)

In the year 1993 a report was published on mechtaiz development
in Slovak Republic. Financial aids, credit for slyppg agricultural machines
and equipments, technical aids and education to maehines were the
subjects of this report (Clarket al., 1993). In the year 1993, the report of
agricultural mechanization strategy for Malawi wasblished. This report
focused on choosing technology suitable for thenate of that country and
necessary support for agricultural mechanizatioreldpment (FAO, 1993).
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In year 1997 a comprehensive survey was publishgdFAO for
agricultural mechanization strategy formulation eEpts and methodology
(FAO, 1997). In the year 1997, after publishing theport of the farm
mechanization and strategy formulation in East@ogthern Africa, (Clarke and
Simalenga, 1997) a survey was published about ghieutural mechanization
development in Kenya, Lesotho, the United RepubficTanzania, Uganda,
Zambia, Zimbabwe (Muchiri, 1997). In this surveyechuse of common
problems of these countries about mechanizationsamall farm, the specific
strategy for small farm for agricultural mechanmatrecommended. (FAO,
1997)

In the year of 1998, a project was done in Indigetermine long-term
mechanization strategy at national level issuead,al998). In the year 2003,
the results of a survey were published in Philippito clarify way of
agricultural mechanization development (Philippi2@03). In the year 2005, a
comprehensive research was done in order to useulagral technology in
small farm in Philippine. In this research, mechation policies were given. Its
main approach was technology transfer and harmmnraechanization with the
climate and measuring the usage (Parat, 2005). Also, in the year of 2005, a
research was done to specify technology transtatesgfies for small farm
mechanization in the Philippines. The most impdrtrategies for this reason
were: information dissemination and managementaticne of farmer's
organizations, training for farmers, extension a&geand manufacturers,
focused R&D, revitalized government policies, a@atof credit facility and
increase income. (Fernanelioal., 2005)

Mechanization is an approach which makes posdi@edevelopment of
agricultural sector. Therefore planning for mechation development was the
most important factor in planning the agriculturdévelopment and its
objective related to the documents containing th&nnobjectives of the
country at large. for example " In the Third NaabfProgram Of Economic,
Social And Cultural Development of Islamic Repubbf Iran", "general
policies of the Forth Program of Economical, Sociahd Cultural
Development"”, "Long-Term Mechanization StrategyNattional Level Issues
and Recommendations" and specially "The Vision lo¢ Tslamic Republic of
Iran, year 1404" (Moazzen, 2004).

The key elements with direct effect in the reseaveke as follows: Lack
of unified definition for the agricultural mechaation. Lack of understanding of
mechanization process and the means for its daveliop Presence of obstacles
in agricultural mechanization development and it®ts. Lack of clear
fundamental vision for development of agriculturabchanization. Lack of
having national and local optimum strategy for @gtural mechanization
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development. Lack of having an integrated and j@acplan based on increase
of productivity resulting from mechanization.

The goal of this research was to analyze key elesneh practical
program for agricultural mechanization developmerty define a
comprehensive definition for agricultural mechatia to analyze
agricultural mechanization process and cycle, iy a challenges in the
process of agricultural mechanization, to clarihdaxplain the fundamental
objectives and long-term goals in agricultural nasghation development and
to offer the optimum strategy for mechanizatiomagmicultural sector.

M aterials and methods

This project was a comprehensive work in natioee¢l scale done at the
request of Ministry Agriculture and Infrastructufer finding the optimum
strategy of mechanization development in Iran.

The Sample statistical society was composed ofe3@@rts in sociology,
economic, planning, management, agricultural ergging and mechanization
coming from various parts of country, including mdt limited to university
professors, and executives active in public angapei sector.

Mechanization is a multi-dimensional concept andludes social,
economical bases, technical and agricultural emging, agricultural
machinery engineering, programming and more impdstamanagement.
Consequently study of mechanization should be dmivey methods in which
using the expert’s views would be possible.

Considering the fact that a wide portion of theiagdtural sector,
benefits from mechanization which it self was assmuence of many more
external and internal factors. Then we would bed gaispecial attention to
some other elements effective in the issue suthealevel of owner ship of the
land, standards applicable and perhaps the costnhefgy at the time of
analyzing mechanization and agriculture issue. &fioee in this research, the
interaction of the mentioned cases with agricultarachanization, have been
studied and the view points of experts in relatetd$ of mechanization had
been used. For collecting information, we studibd existing documents,
guestionnaires, interviews and field observatiossngt Delphi method of
action. In recognition of agricultural mechanizatiohallenges and attaining
the expert’s views, the method of brain storming wsed.

The multi-dimensional and multi-disciplinary contel mechanization
and the variety of fields and experts resultedha selection of statistical
samples. Therefore, we used stratified random sagpmethod for
determination of statistical society. The number p&rsons forming the
statistical society was determined to be 809.
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The questionnaires were filled up by these exgeds 809 experts), the
statistical society was interviewed and field olkagon was done. The Fig. 1
shows the quantity of participantes in interviewsf various special fields of
Iran andFig. 2 shows quantity of participants in interviews frorarious
provinces of Iran.

Results and discussion
The specific characteristics of an agricultural mechanization development plan

Mechanization development by its nature has a \atge of influences
on almost all aspects of agricultural sector, usimechanization development
plan resulted to identify appropriate objectived amsing methods, which
improved productivity and permanent developmentcihdaization development
strategies should be done in a manner which wasddltrto the least mistaken
and executable. In other words, it should haventest consistency with the
agricultural conditions of Iran.

The present research was done based on surveyauthentary research
methods in order to answer the research questiegarding the optimum
strategy of agricultural mechanization in Iran, vhising the strategic planning
model. In this model after determination of therlamental objective” and
conducting the environmental studies and crosskaigdhe results with the
long-term goals, we have defined all the strategied optimum strategy. Fig. 3
shows the process of compilation strategy in tie fof strategic planning.

Unified and comprehensive definition for agricultural mechanization plan

Lack of a unified and comprehensive definition whieould cover
various aspects of mechanization was one of thaings of opinion of 809
experts interviewed. Comparison of the definitiovisgch the research society
offered with the definitions offered in text booksd references show that
there are common points between them. Based oe {haists we can define
agricultural mechanization is over all scope. Thosiats are: practical view to
mechanization, clarification of mechanization pss;eapplication of suitable
machines, recognition of technologies and applysuitable methods for
production, production and processing of agricaltysroducts, continuous
increase of productivity as the result of the reédgiche cost of production,
reduction of the losses and increase of efficieang increase of income
(Akram, 2004; Almasi, 2001; Behroozi Lar; 2001).

229



200 -
175
153 ]
150 4
124
[=4
o
100 - 92
[}
a 65
46
50
31 28
H 15 13 2 6 15 20
0 M M — [ []
2y ¢ g vs 8 g £ 38 % & g £ 8
25 S 2, 3 8 £3 5 2 7 2
£% %, 3 $5 . £5 o £ =2 &%
£s 22 3% 7g T sg 2 Ez £8 8% 0§ 5 83
s 535 g R =S &= 2 g2 sz w2 S 8=
2§ 3”7 =g s £° 32 2 25 g 5° 8 g
£z 7 8 €= 5 z2= gg £ 3 e
22 < = 3 Various Field &8 °
Fig. 1. Quantity of participants in interviews from variogggecial fields of Iran.
80 -
64
60’ 50
= 44
o 38 37
a0 31 31 34 33 33
) 27 25 26
o | %ugn2 19 2121 a_[la 2.,
116 16 1
20 13
] | 1D [ 1L
| =
0 e e e ol ol
SS2g 5oz oScesegSsgssSo R
SEzs=655<cS8cgsest3osE2gdodoEn> 2
—_ = " o = - o — e = =
SE¥uW @a2r-SLE£E2V0S 6 Sxgsé SEs=EsS s
< < = B - = I3 om N4 5 o © o
% % s =SS 3E - x @ = =+
T O © 9 N o < ﬁ
W= P gy = > >
= > =}
L] 17) =
S . 2
= Province s
x

Fig. 2. Quantity of participants in interviews from variggovinces of Iran.

The analysis of questionnaires, the results gaihfeoen interviews lead us
to logical deduction that the mechanization shaomigrove the application and
guarantees the effectiveness of the actions (inmpggproductivity) in the total
process of pre production, production stage anasadricultural products.

Considering above, we could define the comprehensigricultural
mechanization as the selection and use of suitaslenologies and required
possibilities with scientific methods in economigabcess of production and
supply of agricultural products in scope of pernmnedevelopment and
production system.
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Processing cyclein mechanization development

Agricultural mechanization takes place in a spe@fiocess. This process
comprises specific steps (Table 1). Considering fdoe that most findings
related to the agricultural sector are continuddged with changes and
improvements, therefore, we add feedback step twealprocess. By adding
feedback to agricultural mechanization processijlitoe upgraded as shown in
the Fig. 4.

The misson (fundamental objective) in agricultural mechanization
development

The importance of issues was considered as thditseteethe end users
and the users, it would effect agricultural mechanon development based on
definition of agricultural mechanization is: fornmat of mechanization for
reducing the production cost and continuous in@ngasf the productivity in
agricultural sector.

The process of compilation strategy >

i

Outside :

environmental i

Mission study || Long-term : '
(Fundamental goal L | Optimum
Objective) strategy
Inside > selection

‘—> environmental
study

Fig. 3. The process of compilation strategy in the fornstofitegic planning.

The challenges of agricultural mechanization development processin Iran

Challenges of agricultural mechanization developnpeacess in Iran is
classified into four groups: “Social”, “economical’“technical” and
“programming and management”. Although several lehgkes of agricultural
mechanization development process in Iran wererebdeThe most important
challenges of agricultural mechanization developgn@oecess in Iran were
shown in Table 2.
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Fig. 4. Diagram of agricultural mechanization developnmmmiing.

Long-term goalsin agricultural mechanization development

The long-term goals were defined in relation wile missions. So, the
most important factors of long-term goals were érof the non governmental
sector in mechanization development”, “optimum eségm the resources”,
“qualitative and quantitative improvement in protoc of agricultural
machinery and agricultural production”, *“improvinghe degree of
independency in production of basic crops”, “redgdiosses” and “increasing
value and the value of exports”. These factors whkesbases of continues
improvement of productivity, which should be in aaance to the necessity
of improving productivity as well as the guide afve@onmental conservation

and permanent agricultural development.

The optimum strategies for agricultural mechanization development in Iran

Agricultural mechanization of Iran has fundamenaioblems and
challenges and without serious attendance not aalyld not help for
agricultural development but also created very dhgllenges for agriculture
sector. So, compilation a comprehensive and optirstnategy for development
of agricultural mechanization was very importaninéag all the strategies and
approaches — with goal of growth of components-uaed Directional strategy.
Also Diversification strategy of the growth strae=sgused for determination the
optimum strategy for mechanization development i@3h
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Table 1. Agricultural mechanization process.
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Steps Title Important operations Authorities
First determination Goals (Qualitative and 1- Statistic and information 1- Ministry of Jihad-e-
Quantitative) Supply Agriculture
2- Recognition of the continues 2- Ministry of industries
problems and mines
3- Recognition of the continues 3- Ministry of science,
needs research and technology
4- agricultural information 4- Ministry of commerce
system establishment
5- Management and
programming organization
6- Guilds organizations
Second Technology selection and qualitative 5- Research and sampling 1- Ministry of Jihad-e-
control Agriculture
6- Selection and improve 2- Ministry of industries
technology and the methods and mines
7- Education and extension of  3- Ministry of science,
technologies and methods research and technology
8- Standards compilation 7- Non governmental
laboratories
9- Issuing license standard
10- production Quality control
Third Agricultural machines supply 11- Industriah&lf-industrial 1- Ministry of Jihad-e-
production Agriculture
12- Credit support, supply and  2- Ministry of industries
payment and mines
13- Subside supply & payment 4- Ministry of comneerc
14- Currency Supply and 5- Management and
payment programming organization
15- Imports 6- Guilds organizations
16- After sale services 8- The producers and
importers of agricultural
machines
9- Central bank
Forth Making profit and improve 17- Training expert human 1 Ministry of Jihad-e-

productivity

resource

Agriculture

18- Establishment and strategies3- Ministry of science,

of machine usage system
19- Training, technical and
professional operators

research and technology
5- Management and
programming organization

20- Establishment and strategies8- The producers and

of control and supervision
system
21- Cost credit and owning

importers of agricultural
machines
10- Ministry of labor and

properties supply and payment social affair

22- Development of non

11- Mechanized services

governmental organizations and supplier

guild organizations and
supporting them
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Table 2. The most important challenges of agricultural medwstion
development process in Iran.

No. Important Challenges
1 The weakness of the producers of agriculturallmmas and the operators of these
machines from in protecting their guild benefits
2 Small and scattered farm and a great amounteajdindens are farmed traditionally
3 Financial weakness of the agricultural machirreslyicers
4 Financial weakness of the mechanized servicemations (agricultural machines
operators)
5 Worn out agricultural machinery
6 Lacking of high quality of the domestic agricuitlmachines
7 Lack of suitable services after sale of agrigaltmachinery
8 Lack of skilled derivers and operators in usingrectly the agricultural machines
and equipments
9 Lack of quality of the bachelors of related feeld technical skills
10 Slowness of the test group of agricultural maesiin their duty
11 Lack of cooperation of research section withcadfural mechanization needs
12 Lack of suitable information services in agriatl section, especially in
agricultural mechanization
13 Lack of law in agricultural mechanization fields

The Planning duration

The results of the studies showed that if we cansithe effective
variables in agricultural machinery remain constattleast for the next few
years we should still expect to see at least onmitant change each year in
agricultural mechanization field. But in fact therent conditions make us to
believe that those effective variables would remazonstant, because of the
new findings in science and technology (Bagherip8)0 Therefore the
programming and implementation plans should be donehort-term or
middle-term at the most with the possibility ofeealuation at all the stages
(rolling plan type), as oppose to long-term plagnifhis kind of planning is
flexible and can be adapted to the changes.

Definition
It is proposed that agricultural mechanization &lesting suitable

machinery and their suitable application takingoirdccount economical
aspects and bases of development principals.

Process and cycle

The recognition of mechanization process and cgbved that in this
process there are four steps, which comprises pdriant operations and 11
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governmental and non governmental organizationsréfftre, the achievement
of mechanization goals depends on doing corretlyabove steps. Of course,
the feedback step is an instrumental stage thatdwesult in to success of the
mechanization process.

Agricultural mechanization challenges

The study of challenges showed that an importartgbachallenges were
related to human resources. Therefore the humaness development is the
cause of solving a lot of challenges.

Agricultural mechanization mission

The mechanization mission was a constant movenmeméducing the
production cost and continues improvement of pradig from the
production factors in agricultural section considgr the permanent
development principals.

Clarification of the Long-Term Goal

Long-term goal is the management of agriculturacmaaization with
continues improvement of productivity (increase cohstant efficiency and
effectiveness) considering permanent developmemtipals.

Conclusion

Optimum strategy for agricultural mechanization elepment is,
enabling the producers and machinery operatorsgewunt and machines) to
be adopted to increasing knowledge and technicdls,sklevelopment of
economical insight,establishment & development of guild organizations
improving financial resources anelducing human injuries.
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Table 3. Determination the optimum strategy based on the mgsortant challenges.

) Optimum
Suggested Strategies srategy
Improvement of
Improving the Import the domestic Improving
No Themost important challenges ability of the Enlar ging and development of producers agricultural
agricultural moder nizing of equipment and abilities mechanized
product revenue agricultural (equipment and services
producers machines agricultural organizations
machinery)
* Total 2 1 6 12 13
1 The weakness of the producers of agriculturalhinas * *
and the users of these machines from in prote thieig
guild benefits
2 Small and scattered farm and a great amountof th * * *
gardens are farmed traditionally
3 Financial weakness of the agricultural machinmeslyicers * * *
4 Financial weakness of the mechanized services * *
organizations (agricultural machines operators)
5 Worn out agricultural machinery * * *
6 Lacking of high quality of the domestic agricuil * * *
machines
7 Lack of suitable services after sale of agrigaltu * * *
machinery
8 Lack of skilled derivers and operators in usingectly * * *
the agricultural machines and equipments
9 Lack of quality of the bachelors of related field * *
technical skills
10 Slowness of the test group of agricultural maesiin * *
their duty
11 Lack of cooperation of research section withicadfural * * *
mechanization needs
12 Lack of suitable information services in agriatdl * *
section, especially in agricultural mechanization
13 Lack of law in agricultural mechanization field * * *




