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Foreword 
 

 

Agricultural mechanization is playing an increasingly important role in agri-food systems 

development across Asia and the Pacific region. Asia and the Pacific region has made considerable 

progress over the past two decades in the adoption of mechanization and is now the largest market 

for agricultural machinery, implements and equipment, globally. Despite this progress, the level of 

agricultural mechanization in the region as a whole is lagging behind that of developed countries. 

Agricultural mechanization is still at a very basic stage of development in most countries of the 

region.   

 

With urbanization, the feminization of agriculture and an increasing scarcity of labor in rural areas 

across the region, there is a growing need for mechanization to address productivity enhancement in 

a sustainable manner so as not to jeopardize production systems now and in the future. Of equal 

importance is the need to address the use of mechanization in post-production systems - harvesting, 

post-harvest handling and in processing operations - to assure improvements in efficiency and 

profitability  across agri-food chains.   

 

Toward meeting that end, a holistic approach must be taken, wherein emphasis is placed on the 

development of sustainable production and post-production systems - that is systems that maintain 

optimal production without jeopardizing production factors; which employ practices that assure 

energy efficiency, reduce carbon and gas emissions and which avoid accelerating erosion and soil 

degradation by applying measures to conserve soil fertility, through, for example, the efficient and 

appropriate use of agricultural inputs and which reduce post-production losses. Sustainable 

mechanization must also contribute to enhancing the financial performance of agri-food value 

chains, improving food security, reducing the drudgery associated with work in these chains and help 

to alleviate labor shortages in rural areas of the region. Sustainable mechanization is, therefore, of 

vital importance in supporting inclusive and efficient agro-food value chain development in the 

region.  

 

This report summarizes the key findings and recommendations of a High Level Multi-stakeholder 

Consultation on Sustainable Agricultural Mechanization Strategy convened in Bangkok on 26 and 27 

June 2014, by the Food and Agriculture Organization of the United Nations, Regional Office for Asia 

and the Pacific, in collaboration with the UNESCAP Centre for Sustainable Agricultural Mechanization 

(UNESCAP/CSAM).  

 

I take this opportunity to express my sincere appreciation to UNESCAP\CSAM and to all participants 

for their contributions to this important High Level Consultation.  

 
 
 

Hiroyuki Konuma 
Assistant Director-General and Regional Representative 

FAO Regional Office for Asia and the Pacific 
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Executive Summary 

 

 

The High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization in Asia and 

the Pacific Region was convened in Bangkok, Thailand, during the period, 26 -27 June 2014, by the 

Food and Agriculture Organization - Regional Office for Asia and the Pacific (FAO-RAP) in 

collaboration with the UNESCAP Centre for Sustainable Agricultural Mechanization (UNESCAP/CSAM) 

Bangkok, Thailand.  

 

The Consultation was attended by senior level Government officials representing twenty-one 

countries in the region.  Other participants to the Consultation, were representatives of civil society 

organizations (CSOs), the private sector, academic and research organizations, and development 

partners.  A  total of seventy-two individuals participated in the Consultation. 

 

A draft strategy document titled Sustainable Agricultural Mechanization Strategy (SAMS) for Asia and 

the Pacific Region, commissioned by FAO in collaboration with CSAM, served as the background 

document to facilitated discussions during the Consultation.  Participants agreed that the key issues 

to be addressed within the context of the strategy, be categorized under four thematic areas: 

technical, socio-economic and institutional, environmental and cross-cutting issues.  

Key issues highlighted during discussions that framed the scope of the strategy, included: 

 

 The need to recognize that mechanization is required for the entire agricultural and 

food sector - and in this regard, that ‘agriculture’ in the context of the strategy, be 

defined broadly to include crop and livestock production as well as fisheries and 

agro-forestry production.   

 

 The need to cover the entire agri-food chain from the supply of inputs, to on-farm 

production as well as post-harvest handling and processing to the logistics of transportation 

and distribution of the agricultural produce to the ultimate consumer.  

 

While there was general consensus on the need for networking and information sharing on SAM 

across the region, a majority of country representatives took a cautious approach to endorsing the 

development of a Network on Sustainable Agricultural Mechanization for Asia and the Pacific 

(SAMNET), requesting additional information. It was agreed that the SAMNET concept note 

presented to the Consultation, would be amended taking into consideration the feedback received 

during discussions and would be re-circulated to participants for their feedback.   
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1. Introduction 
 

 

Although Asia and the Pacific region has emerged over the past two decades as the largest market in 

the world, in terms of sales of agricultural machinery, implements and equipment, agricultural 

mechanization is at a very basic stage of development in most countries of the region.   

 

With urbanization, the feminization of agriculture and an increasing scarcity of labour in rural areas 

across the region, there is a growing need for the development of farm mechanization to address 

productivity enhancement in a sustainable manner so as not to jeopardize production systems now 

and in the future. It is equally important to address the quality of, and use of mechanization across 

the value chain. 

 

Toward meeting that end, a holistic approach must be taken, wherein emphasis must be placed on 

the development of sustainable agricultural production systems - that is systems that maintain 

optimal production without jeopardizing production factors; and which employ practices that assure 

energy efficiency, reduce carbon and gas emissions; which avoid accelerating erosion and soil 

degradation (and which include measures to conserve soil fertility, through, for example, the 

efficient and appropriate use of pesticides and fertilizers. Sustainable agricultural production systems 

must also enhance the financial performance of farms, contribute to improving food security, 

reducing the drudgery associated with agricultural work, and help to alleviate labour shortages in 

rural areas of the region, while making appropriate use of  sustainable agricultural mechanization 

(SAM). 

 

Sustainable Agricultural Mechanization Strategy or SAMS, is a planning strategy that contributes to 

the agricultural goal of sustainability, while meeting food self sufficiency, generating economic 

development and inclusive growth as well as social benefit. SAMS is part of the enabling environment 

for sustainable agricultural production.  

 

To address the development of SAMS in the region, the Food and Agriculture Organization of the 

United Nations, Regional Office for Asia and the Pacific (FAO-RAP) and the UNESCAP Centre for 

Sustainable Agricultural Mechanization (UNESCAP-CSAM), embarked on collaboration in December 

2011.  The inaugural meeting of SAMS, produced a strategic framework founded on five key pillars to 

address SAMS development in Asia and the Pacific Region: 

 

Pillar 1 Assessments and analyses of the current status of agricultural mechanization  

Pillar 2 Enabling policies and institutions  

Pillar 3 Human capacity development  

Pillar 4 Investment in SAMS 

Pillar 5 Advocacy on sustainable agricultural mechanization 
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A follow-up workshop convened at FAO in April 2012, produced a document outline to be used by 

countries for consolidating data and information of relevance to Pillar 1, under the strategic 

framework. Country reports were prepared in accordance with the outlines developed and were 

presented at a Workshop on SAMS convened by CSAM and FAO in November, 2012. A number of 

country papers, prepared from a policy perspective, were presented at a Regional Forum on 

Sustainable Agricultural Mechanization in the Asia-Pacific Region, convened by UNESCAP/CSAM in 

October 2013 in Quingdao, People’s Republic of China. 

 

All of the above consultations/workshops and their outputs, underlined the critical importance of 

moving toward sustainable agricultural practices, by not only increasing access to environmentally 

sound farm machinery and implements but also by developing and transferring land preparation and 

crop husbandry techniques that contribute to the enhancement of sustainable rural livelihoods as 

well as the reduction of pressure on natural resources which are the lifeblood for food production.  

 

It is against this background that FAO-RAP in collaboration with UNESCAP-CSAM, convened a two-

day High Level Multi-stakeholder Consultation on Sustainable Agricultural Mechanization Strategy 

(Annex 1). Seventy-two individuals, including senior level officials representing Governments of 

twenty-one countries (Annex 2) in the region participated in the Consultation.  Other participants to 

the Consultation included representatives of CSOs, private sector, academic and research 

organizations, and development partners.   

 

The objectives of the Consultation, were to: 

 Review agricultural mechanization across grain and non-grain value chains in the region;  

 Finalize a regional sustainable mechanization strategy; 

 Develop a regional network for Sustainable Agricultural Mechanization (SAMNET). 
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2. Opening Ceremony 

 

 

The High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization in Asia and 

the Pacific Region was convened in Bangkok, Thailand, 26 -27  June 2014. The meeting was opened 

by Mr. Hiroyuki Konuma, Assistant Director General and Regional Representative of the FAO Regional 

Office for Asia and the Pacific.  

 

In his opening remarks Mr. Konuma emphasized the value placed by FAO on the collaboration 

established in December 2011 with UNESCAP/CSAM to collaboratively address the issue of 

Sustainable Agricultural Mechanization Strategy or SAMS in the region.  

Mr. Konuma noted that Asia and the Pacific Region has emerged, over the past two decades, as the 

largest market in the world, in terms of sales of agricultural machinery, implements and equipment.  

He, however, emphasized that while rapid agricultural mechanization has been successful in 

contributing to increasing food production, productivity and in enhancing rural economies,  ensuring 

that agricultural mechanization utilizes the region’s natural resource base in a sustainable way, in 

order not to jeopardize food production systems now and in the future is of critical importance.. 

He informed that SAMS is part of the enabling environment for sustainable agricultural production, 

and is a planning strategy that contributes to the agricultural goal of sustainability while meeting 

food self-sufficiency, generating economic development and inclusive growth as well as social 

benefits.  

Mr. Konuma underlined the critical importance of a multi-stakeholder platform in discussing SAMS 

and in mapping the way forward in terms of strategic actions to be taken at the country and regional 

levels, to enrich the strategy and policy of member nations toward achieving sustainable food 

security while taking cognizance of lessons from past policies and strategies on agricultural 

mechanization as well as future socio-economic and technological trends.   

In his opening remarks, on behalf of UNESCAP and CSAM, Mr. Zhao Bing, Head of CSAM, noted that 

the main contributing factors which need to be considered in the development of agricultural 

mechanization include: policies and strategies of member countries; subsidies through, among other 

mechanisms, subsidized credit and reduced taxes; support to research and development efforts as 

well as targeted extension services.  

He highlighted the enormous scope for regional collaboration in tackling the challenges of 

agricultural mechanization given the comparatively low levels of mechanization in some countries 

and reiterated CSAM’s commitment to the creation of regional forums for policy dialogues and data 

and information hubs.  

 

 



8 

 

3. The Consultation 
 

 

A draft strategy document titled Sustainable Agricultural Mechanization Strategy (SAMS) for Asia and 

the Pacific Region, commissioned by FAO in collaboration with CSAM, served as the background 

document to facilitated discussions on SAMS. The agenda of the Consultation (Annex 4) included five 

plenary presentations.  The presentations are attached as Annexes 3 – 6.  

 

Following each plenary session, facilitated discussions were conducted in order to obtain the 

immediate feedback and impressions of participants.   

1. The Strategy Document:  Key Issues Emerging from the Facilitated Discussions  

 

Past Developments and the Need for SAMS 

i. SAM is an important factor in the region’s overall agricultural development strategy leading 

from the progress in agricultural mechanization development so far attain over the past five 

decades.  

ii. The role played by FAO and UNESCAP in the past in the development of agricultural 

mechanization in the region is recognized and the need for the two organizations to be even 

more active in the development of SAMS is quite apparent. This will involve activities both at 

the national and regional levels and a good start has been made, in this respect, in the 

consultations on SAMS facilitated by FAO and CSAM since 2011. 

iii. There is a need to recognize that mechanization is required for the entire agricultural and 

food sector- and in this regard ‘agriculture’ is defined broadly to include crop and livestock 

production as well as fisheries and forestry production and the associated post on farm  

production operations until the food and/or agricultural produce reaches the consumer.  

iv. The focus should be on all types of farmers from the small subsistence farmers to the small 

scale commercial ones as well as medium and large scale farmers. It was noted that all of 

these farmers have played a role in the development of agricultural mechanization which has 

occurred over the past 5 decades and will continue to feature in the SAMS.  

v. The demographic trends in the region – increasing urbanization; ageing farmer population 

and feminization of agriculture are important issues which have influenced the pace and type 

of agricultural mechanization occurring in the region in the past and will continue to feature 

even more in SAMS over the next 2 – 3 decades.  

vi. Policy is critical to agricultural mechanization development and there is a need to learn from 

the experience of the different countries (and even regions within countries) on what policies 

have been successful and which ones have failed including reasons for success and/or failure. 

The experience of the different countries in the region on agricultural mechanization over 

the past 5 decades is rich and diverse and SAMS needs to build on it.  

vii. Environmental issues are critical to the development of agricultural mechanization in the 

region. While these have not featured that highly in the agricultural mechanization strategies 
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implemented in the region in the past, they are going to be key issues for the sustainability of 

agricultural systems in the region and have to have a much higher priority in SAMS.  

viii. Manufacturing and trade of agricultural machinery, implements and equipment has 

increased significantly in the region over the past three decades and the region is emerging 

as the leading global player in this sector. The role of the different countries (both small and 

the large ones) as well as different stakeholders (the public and private sectors; chambers of 

commerce and regulatory bodies for testing and standards) in manufacturing and trade in 

agricultural machinery and implements has been critical in development of agricultural 

mechanization  in the past and will feature highly in SAMS.   

ix. Research and development as well as technology transfer and extension services have been 

key issues in agricultural mechanization development and will continue to be so in SAMS. 

Specifically the roles of public and private sector agencies as well as roles of small and large 

countries and regional cooperation and coordination are all important in this respect.  

 

Thematic Strategies and Options 

 

I. Capacity building at all levels starting from farmers to scientists in research and development 

organizations has been a key factor in agricultural mechanization efforts of the past. This also 

includes in institutions responsible for agricultural mechanization development – including 

credit and financing institutions; distribution, sales and repair and maintenance franchises; 

research and development as well as technology transfer agencies. The same will apply to 

SAMS especially given new technologies (ICT; Precision farming etc.) and the need for a 

regional coordinating mechanism. 

II. On transforming the farm power situation in Asia and the Pacific region – the declining role 

of draught animals was noted and there is a general agreement that they are being replaced 

by two  and/or four wheel tractors in many parts of the region. While there is a rapid 

increase in the number of tractors in use and a rapid decline in the number of draft animals 

in use in many parts of the region, the exact dynamics of how this transformation in sources 

of farm power is occurring is not well understood and documented. In particular, how the 

millions of small scale farmers are (or are going to be) affected by this transformation in the 

short, medium and long term; what happens to both the draught animals being released 

from farm work and the feed resources they are consuming i.e. what is the implication of this 

to the entire livestock sector.  

III. There was a general agreement that there is a need to transform the current tillage and crop 

husbandry practices to more sustainable methods. While Conservation Agriculture (CA) 

practices have been adopted in North and South America as well as in New Zealand and 

Australia, it however cannot be that easily adopted in much of the Asia and Pacific region. 

This is due to the fact that crop rotations and fallowing of land – the two hallmarks of CA in in 

the Americas and Australia - are difficult to implement due to paddy being the dominant crop 

in Asia and due to the severe land shortage in the most of the region thus making fallowing 

of land as not a feasible option. There will be a need to develop special types of CA practices 

and technologies suitable to the region. It was suggested that FAO needs to look more 

critically on CA rather than promoting it as a one size fits all solution globally. The participant 

from the World Bank noted that efforts to promote CA practices were affected by, among 
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other factors, the low capacity of the extension services in this area as well as lack of credit 

for purchasing the required implements.  

IV. It was noted that chapter 6 and indeed the entire document was too focused on 

mechanization of crop production. There is need to review this to reflect mechanization in 

other agricultural sub-sectors like livestock production; agro-forestry; aquaculture etc. - all of 

which are quite important to food security and rural development for the region. Further, 

mechanization has to cater for the entire agri-food chain from on farm production to the 

produce reaching the ultimate consumer –hence the concept of sustainable mechanization 

across agri-food chains (SMAAC) may be more appropriate, in this respect. 

V. There was a general agreement that gender and youth empowerment in agriculture are 

quite important and mechanization is likely to play a leading role in achieving this. Therefore, 

SAMS needs to factor in gender issues given the increasing feminization of farming caused 

partially by the increasing migration of youth to urban areas due to, among other reasons, 

the drudgery associated with current farming methods.  

VI. Most delegates stressed the need for SAMS to come up with programs which help small scale 

farmers tackle the agricultural mechanization constraints they face – either through 

designing of appropriate and affordable machinery and implements coupled with credit lines 

to procure the same or helping cooperatives and/or entrepreneurs set up enterprises which 

can efficiently and effectively provide such mechanization services at affordable prices. It 

was noted that there are quite a number of such schemes which have been successfully 

implemented throughout the region and the policies and support services which facilitate 

their success need to be studied and documented to be emulated and/or scaled up.  

VII. It was noted that the region is emerging as the largest manufacturer and consumer of 

agricultural machinery, implements and equipment. While the large countries like Japan, 

India and China dominate in this respect, the smaller countries are also becoming quite 

active.  The establishment of regional standards and testing networks such as ANTAM will be 

beneficial to of all users of agricultural machinery as well as the manufacturers.  

VIII. The issue of support for policy and strategy formulation is crucial for SAMS. Most countries in 

the region will need some technical assistance to help them to formulate appropriate policies 

and strategies for tackling their mechanization constraints given the rapidly changing socio-

economic and technological conditions prevailing and/or going to occur in the region during 

the first half of the 21st century. Regional cooperation will facilitate exchange of information 

and experiences and there is need to explore what mechanism and institutional frameworks 

can effectively and efficiently facilitate such collaboration.  

IX. Finally, it was suggested that the strategies/areas and options,  raised in chapter 5 and 6 

could be clustered around four main areas; Technical, Socio-economic and Institutional, 

Environmental and Cross-cutting. The key issues to be addressed/discussed within the 

context of these thematic areas, as agreed to, by the meeting is summarized in Table 1. 
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Table 1.  Key Thematic Areas and Options for Sustainable Agricultural Mechanization Strategy 

 

Technical 
 

Socioeconomic & 
Institutional 

Environment 
 

Cross cutting 

- Changing source of 
farm power 

- Improving 
agricultural 
mechanization 
engineering & design 

- Increased usage of 
ICT in machinery 

- Transforming land 
preparation  

- Crop husbandry 

practices  

- Transplanting and 

seeding  

- Fertilizer application 

and residue 

management  

- Water use efficiency 
- Increased use of 

mechanization in 
harvesting & on-farm 
post-harvest 
operations 

- Mechanization across 
the value chain 

- Post harvest and 

processing  

- Post harvest losses 

(quantity & quality)  

- Quality improvement 

of harvest  

- Research & 
development  

- Standards & testing 
- Machinery, 

implements & 
consequent price 
reduction 

- Role of 

- Role of gender & 
empowerment of 
women 

- Youth empowerment 
- Small-holders & 

farmer organizations 
- Manufacturing 
- Financing of 

investments in SAM 
- Cost of inputs 
- Land tenure 

- Risk management 

(insurance, etc.) 

-  On-farm value 

addition 

- Data 

- Subsidies and funding  

 

- Land degradation - 
accelerated soil 
erosion and soil 
compaction owing to 
inappropriate use of 
mechanization 

- Overuse & 
inappropriate use & 
handling of chemical 
inputs 

- Threat of climate 
change 

- Emissions 
 

- Policy Support 

- Advocacy  

- Capacity Building 

- Knowledge sharing 

- R&D  

- Extension 

- Technology transfer 

- Technical Support 

Services 

- Training  
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manufacturers of 
agricultural 
mechanization 
equipment 

- Mechanization 
services – 
maintenance & spare 
parts 

- Monitoring and 

evaluation  

- Risk management  

- Operators’ safety 

issues  

- Engineering and 

design  

- Energy efficiency 

(consumption)  

 

Recommendations 

It was agreed that the focus of agricultural mechanization in the coming three decades should be on 

sustainability of the systems involved and should cover the entire agri-food value chain from the 

supply of inputs, to on-farm production as well as post-harvest handling and processing to the logistics 

of transportation and distribution of the agricultural produce to the ultimate consumer.  

 

Participants agreed in principle that the draft document covered important issues and agreed to 

endorse it, provided that all inputs contributed during the plenary discussions of the High Level 

Multi-Stakeholder Consultation are taken into consideration in the revised version of the document. 

 
Follow Up  

The draft strategy document would be revised by the consultants to integrate all of the issues 

consolidated in Table 1, and will be circulated to participants for their further review and input.   

 

2. Proposed Regional Network for Sustainable Agricultural Mechanization 

(SAMNET) 

 

The slightly modified working document (Annex 2) for a Network for Sustainable Agricultural 

Mechanization (SAMNET) was presented in plenary as a basis for discussions on the formation of a 

Network for Sustainable Agricultural Mechanization (SAMNET) in the region.   

 

The idea of creating a SAMNET was fully endorsed by Pakistan.  A high level of interest in seeing such 

a platform being created was also expressed by the IRRI representative. 
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While there was general consensus on the need for information sharing on SAM across the region, a 

majority of country representatives took a cautious approach, requesting additional information, 

prior to providing endorsement on SAMNET.   

 

Recommendations 
 

The Chair proposed that the SAMNET concept note would be amended, taking into consideration the 

feedback received during discussions.   

 

Follow Up 

 

It was agreed that an amended SAMNET concept note would be circulated to all participants for their 

consideration within two weeks.   
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Annex 1 
  

  

 

High-Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization 
in Asia and the Pacific Region 

26 - 27 June, 2014, Bangkok, Thailand 
 

“Sustainable Mechanization Across the Food Chain” 
 

Agenda 
 

 

Date/Time Activities Chair/Facilitator 

Day 1   

08:00 Registration  

09:00 – 09:30 Opening Session Dr. Rosa Rolle 

 Welcome remarks - Mr. Hiryouki Konuma, Assistant Director 

General and Regional Representative, FAO Regional Office for 

Asia and the Pacific  

Remarks – Mr. Zhao Bing, Head, Centre for Sustainable 

Agricultural Mechanization (CSAM), UNESCAP 

 

09:30 – 10:00 Plenary presentation – Overview of agricultural 

mechanization in Asia and the Pacific region.  Mr. Zhao Bing, 

Head, Centre for Sustainable Agricultural Mechanization 

(CSAM), UNESCAP 

 

10:00 – 10:30 Plenary presentation – The SAMS framework – A review.  Dr. 

Rosa Rolle, Senior Agro-Industry and Post-harvest Officer, FAO 

Regional Office for Asia and the Pacific 

 

10:30 – 11:00 Coffee break  

11:00 – 11:30 Plenary presentation – Key Issues - Technical, socio-economic, 

demographic, environmental and policy that shape 

agricultural mechanization systems in Asia and the Pacific 

region. Dr. Peeyush Soni, Assistant Professor, Agricultural 

Systems and Engineering, Asian Institute of Technology  

 

11:30 – 12:30 Facilitated discussion on key issues. Mr. Le Roy 

Hollenbeck,  
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12:30 – 13:30 Lunch  

13:30 – 14:00  Plenary presentation – Thematic strategies and options for 

sustainable agricultural mechanization (SAM) in Asia and the 

Pacific Region. Dr. Geoffrey Mrema, Professor of Agricultural 

Engineering, Sokoine University of Agriculture. 

 

14:00 – 15:00 Facilitated plenary discussion on SAMS strategic themes. Mr. Le Roy 

Hollenbeck,  

15:00 –15:30 Coffee break  

15:30 – 16:30  Facilitated plenary discussion on strategic themes continued. Mr. Le Roy Hollenbeck 

18:30 – 20:30 Cocktail reception  

 

 

Date/Time Activities  

Day 2   

09:00 –  09:30 Presentation - Final Draft of SAMS. Dr. Geoffrey Mrema, 

Professor of Agricultural Engineering, Sokoine University of 

Agriculture. 

 

09:30 – 10:30 Plenary discussions and finalization of SAMS strategy. Mr. Le Roy Hollenbeck 

10:30 – 11:00 Coffee break  

11:00 – 11:30 Plenary presentation - Goals and objectives of a SAMS 

Network for Asia and the Pacific Region. Dr. Rosa Rolle, Senior 

Agro-Industry and Post-harvest Officer, FAO Regional Office 

for Asia and the Pacific 

 

11:30 – 12:00 Facilitated discussion on the relevance of a SAMS Network. Mr. Le Roy Hollenbeck 

12:00 – 13:30 Lunch  

13:30 – 15:30 Plenary presentation/discussion - Review of a draft 

document on the formation of a SAMS network in the region. 

 

15:3 0 – 16:00 Coffee break  

16:00 – 17:00 Concluding Session  
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Annex 3 

OPENING REMARKS 

by 

Hiroyuki Konuma 
Assistant Director-General and  

FAO Regional Representative for Asia and the Pacific 
 

delivered at the 
 

High-Level Multi-Stakeholder Consultation on 
 Sustainable Agricultural Mechanization in Asia and the Pacific 

26 to 27 June 2014 
Bangkok, Thailand 

 

Mr Bing Zhao, Director of the Center for Sustainable Agricultural Mechanization,  

Excellencies, 

Distinguished Delegates,  

Ladies and Gentlemen, 

 

Good morning. 
 
First of all, it is my pleasure to welcome you all to this High Level Multi-Stakeholder Consultation on 
Sustainable Agricultural Mechanization Strategy in Asia and the Pacific.  We value the partnership 
established in December 2011 with the UNESCAP Centre for Sustainable Agricultural Mechanization, 
to collaboratively address the issue of Sustainable Agricultural Mechanization Strategy or SAMS in 
the region.  
 
I wish to acknowledge the presence of Dr. Geoffrey Mrema, former Director of the Rural 
Infrastructure and Agro-Industries Division of FAO, and currently Professor of Agricultural 
Engineering, at Sokoine University of Agriculture, Tanzania, and Dr. Peeyush Soni, Assistant Professor 
of Agricultural Systems Engineering of the Asian Institute of Technology for jointly preparing the draft 
background document for this Consultation. I also wish to acknowledge the presence of Mr. Leroy 
Hollenbeck, former Director of UNESCAP – CSAM who initiated discussions toward the partnership 
established with FAO, during the inception meeting of SAMS in 2011.  Dr. Hollenbeck will facilitate 
discussions during this Consultation. 
 
Today, we have present here, representatives from 21 countries in the region, with some 69 
participants including two Ministers of Agriculture, two vice Ministers of Agriculture, representatives 
of CSOs, academic and research institutions, private sector organizations, donor agencies and 
development partners. I wish to thank all of you for taking time off your busy schedules to participate 
in this High-Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy.  
 
Ladies and Gentlemen, 
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Asia and the Pacific is home to 62 per cent of the world’s undernourished. The region’s food system 
is currently being shaped by a number of forces, including population growth coupled with rising 
living standards, increasing urbanization rates, particularly among young males, the feminization of 
agriculture and a declining rural labour force as well declining land resources, and a growing scarcity 
of water resources for agriculture. There is also the uncertainty of the potential impacts of climate 
change in the region. 
 
At the same time, the region has emerged over the past two decades as the largest market in the 
world, in terms of sales of agricultural machinery, implements and equipment - projected to have 
sales of US $49 billion in 2015 (as compared to $ 27 billion in North America and $20.5 billion in 
Western Europe; World Bank 2010). 
 
This is indeed a great achievement which could not have been contemplated even at the turn of the 
21st century. The tractor may well be regarded as the hero of the Asian agricultural revolution in the 
21st century just as it was belatedly branded the ‘Unsung Hero’ of the agricultural revolution in the 
USA in the middle part of the 20thcentury. 
 
While rapid agricultural mechanization has been successful in contributing to increasing food 
production, productivity and the enhancement of rural economies, there is a need to ensure that 
agricultural mechanization make use of the region’s natural resource base in a sustainable way, in 
order not to jeopardize food production systems now and in the future. 
 
Toward meeting that end, a holistic approach must be taken, wherein emphasis must be placed on 
the development of sustainable agricultural production systems - that is systems that maintain 
optimal production without jeopardizing production factors; and which employ practices that assure 
energy efficiency, reduce carbon and gas emissions; which avoid accelerating erosion and soil 
degradation (such as conservation and low tillage agriculture), and which include measures to 
conserve soil fertility, through, for example, the efficient and appropriate use of pesticides and 
fertilizers.  Sustainable agricultural production systems must also enhance the financial performance 
of farms, contribute to improving food security, reducing the drudgery associated with agricultural 
work, and help to alleviate labour shortages in rural areas of the region, while making appropriate 
use of  agricultural mechanization technologies. 
 
The new paradigm of “sustainable production intensification” as described in a recent FAO 
publication titled Save and Grow recognizes the need for productive and remunerative agriculture 
that conserves and enhances the natural resource base and the environment, and which positively 
contributes to the delivery of environmental services.  
 
Ladies and Gentlemen, 
 
Sustainable Agricultural Mechanization Strategy or SAMS, is a planning strategy that contributes to 
the agricultural goal of sustainability, while meeting food self sufficiency, generating economic 
development and inclusive growth as well as social benefit.  SAMS is part of the enabling 
environment for sustainable agricultural production. 
 
FAO recognizes the critical importance of a multi-stakeholder platform in discussing SAMS and in 
mapping the way forward in terms of strategic actions to be taken at the country and regional levels, 
to enrich the strategy and policy of member nations toward achieving sustainable food security while 
taking cognizance of lessons from past policies and strategies on agricultural mechanization as well 
as future socio-economic and technological trends.  This is why we are here today.  We strongly 
believe that through joint efforts and sharing and exchanging information, the region will be able to 
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forge ahead in promoting sustainable agricultural mechanization practice in its food production 
systems. 
 
This Consultation seeks to promote discussions among countries on the development and/or 
adjustment of their mechanization strategies in light of broader regional/global trends and national 
priorities; solicit the input of policy makers and a broad range of stakeholders and to help in 
identifying key strategic options for SAMS, while considering implied trade-offs (or consequences). 
 
Our discussions within the context of SAMS over the next two days will focus on sustainable land 
preparation and crop husbandry techniques; increasing efficiencies in water use in agriculture; 
promoting the adoption of more holistic approaches to mechanization to include the entire food 
chain from the farm to the consumer; capacity building at the national and regional levels toward 
developing the skills and knowledge base on sustainable mechanization in the region, bringing in a 
specific focus on gender and youth; standards and testing of agricultural machinery; research and 
development as well as the transfer and manufacturing of new sustainable mechanical technologies. 
Requirements for the setting up of institutions that facilitate linkages between smallholders and 
financial institutions, with manufacturers and distributors of agricultural machinery as well as areas 
requiring policy support SAMS will also be discussed as elements of the strategy, one of the key 
outputs of this Consultation.  
 
Another key output of this Consultation will be the constitution of a Network on SAMS (or SAMNET) 
among countries, to share experiences and approaches on sustainable agricultural mechanization. A 
draft concept on SAMNET is included in your folders. You are kindly requested to review it, and 
provide your inputs and feedback to Dr. Rolle by the end of today’s discussions. 
 
Ladies and Gentlemen, 
 
I look forward to fruitful deliberations and outcomes to this consultation. 
 
Thank you 
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Annex 4 
 

Technical Presentations 
 

 

 Regional Overview of Agricultural Mechanization 

 The SAMS Framework 

 Key Issues that Shape Agricultural Mechanization Systems in Asia and the Pacific Region 

 Thematic Strategies and Options for Sustainable Agricultural Mechanization (SAM) in Asia 
and the Pacific Region 
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Regional Overview
of Agricultural Mechanization

Centre for Sustainable Agricultural Mechanization

UNESCAP 
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Outline

I. Introduction
II. Background
III. Overview of Agricultural Mechanization
IV. Policies implemented in Member States
V. Challenges
VI. Future Trends and Outlook
VII. CSAM’s Strategic Fit and Programmes

 

 



37 

 

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization in Sustainable Agricultural Mechanization in Asia and the Pacific 

I. Introduction

Scope

 The focus of this overview is mostly on the active 
member countries (about 20) of the Centre for 
Sustainable Agricultural Mechanization, a group 
of countries of different nature but most of which 
are LIFDCs.
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Traditionally agricultural countries, though agriculture’s share 

in their GDPs showing a decreasing trend, it still represents 

important part of national economies.
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Food security remains a major concern of many countries.

II. Background
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II. Background

Increasing urbanization and decreasing share of rural labour

amid dynamic social-economic development.
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III. Overview
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III. Overview

1. Generally increased mechanization levels… 

Year 1978 1995 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Overall 
Mechanization 
Rate

19.7
%

31.9% 34.3% 36.0
%

39.3% 42.5
%

45.8
%

49.1% 52.3% 54.8
%

57.0
%

59%

Many countries witnessed remarkable growth in mechanization. For 

example: 

 China’s power availability per hector reached 3.56 Kw in 2011 and its 
‘overall mechanization rate’ raised from 35% in 2004 to 59% in 2013.
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III. Overview

 India’s power availability has also achieved steady growth from 0.92 
Kw/ha in 1995/96 to 1.84 Kw/ha in 2012.

Year 1971-
72

1975-
76

1981-
82

1985-86 1991-
92

1995-
96

2001-
02

2005-
06

2011-
12

2012-
13

Total 
power, 
kW/ha

0.293 0.358 0.467 0.578 0.76 0.918 1.175 1.5 1.698 1.841

 The power availability in Bangladesh increased from 0.4 Kw/ha in 1990 
to around 1.4 Kw/ha in 2011.

1. Generally increased mechanization levels… 
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III. Overview

 In Cambodia,  the number of tractors  increased more than 2 folds 
during 2006 to 2012, its harvesters increased fifteen folds.

 And total tractors registered in Nepal increased from around 30,000 
units in 2003 to nearly 70,000 in 2012. 

 Vietnam’s total agricultural horsepower more than doubled during 
the first decade of this century.

1. Generally increased mechanization levels… 
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III. Overview

0

1000

2000

3000

4000

5000

6000

7000

2005 2006 2007 2008 2009 2010 2011 2012

Cereal yield (kg per hectare)

China India Indonesia Vietnam Philippines

Productivity gains in line with increased mechanization
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III. Overview
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III. Overview

 For instance, the mechanized rice harvesting is rather uncommon in 
Indonesia, while the mechanization rate of rice production has 
reached 99% and 97% respectively in Japan and South Korea in 1998;

 Yet the unbalance is not only across border but also among different 
districts within the same country, like in India, the power availability 
in Orissa was only 0.60 kw/ha in 2001, compared with 3.5 kw/ha in 
Punjab…

2. …but the growth has been unevenly distributed.
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III. Overview

 Big gaps also exist among different crops, for example wheat 
harvesting in China was 91% mechanized while that of cotton only 
8.3% in 2012;

 and among different stages of production too, for example close to 
71% of rice is harvested by machines in 2012 in China while the 
mechanization rate of rice planting is only 31.7% in the same year.

2. …but the growth has been unevenly distributed.
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III. Overview

 India has been a tractor exporting country since 1980s and now about 
10% of its tractors are exported;

 China claimed to have become the world leading agricultural 
machinery producer in 2012, producing over 2 million tractors and 1 
million harvesting machinery per year;

 Local production of power tillers, seeders, hand and foot sprayers, 
threshers and millers, among other more sophisticated machines and 
implements, is becoming very common in most countries.

3. Major breakthroughs in agricultural machinery 
manufacturing capacities.
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III. Overview

4. Increased volume of trade and investment in the 

agricultural machinery industry
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III. Overview

 Policies and strategies implemented;

 Subsidies/credit/taxation (import duties, tax on industry);

 Research and development efforts;

 Targeted extension service; 

 Larger holdings in some countries (cooperatives and land lease); 
and 

 Specialized services (more accessibility and affordability to farmers 
through custom hiring/leasing).

Contributing factors to increased levels of mechanization:
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IV. Policies implemented in Member States

 In 2004, China enacted the Law on the Promotion of Agricultural 
Mechanization; 

 Since then, China began to subsidize the purchase of agricultural 
machinery, which is  increased from 70 million yuan in 2004 to 21.75 
billion yuan in 2013;

 Currently, China is conducting mid-term review of the 
implementation of its 12th Five-Year Plan of Agricultural 
Mechanization Development (2011-2015).

China
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IV. Policies implemented in Member States

 India has launched a Sub-Mission on Agricultural Mechanization 
(SMAM) for their 12th Five Year Plan (2012-17) with an estimated 
outlay of US$ 350 million for the plan period by Machinery & 
Technology Division (M&T), Department of Agriculture and 
Cooperation, Ministry of Agriculture of Government of India.

 The Operational Guidelines of the SMAM was released in 2014. 

India

 

 

 

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization in Sustainable Agricultural Mechanization in Asia and the Pacific 

IV. Policies implemented in Member States

 In Cambodia, a National Strategy on Agricultural Mechanization 
Development is in place as a milestone; 

 The National Agro-food Policy (2011-2020) was approved in Sept 
2011 in Malaysia with component to promote continuous adoption 
and utilization of mechanization in agricultural production;

 A Farm Machinery Act is being drafted in Sri Lanka; 

 The Law on Agriculture and Fishery Mechanization (AFMech Law) 
is newly enacted in 2013 in the Philippines;

Other countries
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V. Challenges

 The average size of land holding in Asia is only about 1 hectare 
against an average overall size of 5.5 hectare for 114 FAO member 
countries

Small land holding

 57% of the 1 billion world poor living on less than $1 a day is in Asia 
and the Pacific, and the majority of which are in rural areas.

Low investment capacity of farmers

Combination of mechanization and agronomy
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V. Challenges

Emerging negative environmental impactsEmerging negative environmental impacts
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V. Challenges

Sub-standard/

low-tech

Farm Machines

• Injuries and fatal farm accidents

• Waste of valuable investment of 

farmers

•Fuel economy

• Unjustifiable intensity of GHGs

• Chemical Pollutions

Need for Better R&D and Manufacturing
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VI. Future Trends and Outlook
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VI. Future Trends and Outlook

 Comparatively low level of mechanization implies great potentials 
and opportunities in the region;

 Favourable government strategies and policies are indispensable;

 International/regional strategies necessary and related discussion 
will increase;

 Greater need for adaptable machinery and implements for 
diversified agro-climate zones and topographies;

 Better trade-off of safety, quality and affordability;

 Improved efficiency of utilization, for example through custom 
hiring or larger holdings;
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VI. Future Trends and Outlook

 The need to tackle environmental concerns, including through 
conservation agriculture, low energy consumption machinery;

 Stronger public-private partnership;

 Greater scope for regional cooperation in policy assistance, 
information sharing, collaborative R&D, harmonization of standards, 
capacity building and trade and investment facilitation; and

 Contributing to the Post-2015 Sustainable Development Goals 
(SDGs).
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VII. CSAM’s Strategic Fit and Programmes

CSAM
• a regional institution of UNESCAP

• operational in Beijing since 2003
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VII. CSAM’s Strategic Fit and Programmes

CSAM’s Vision

 “achieve production gains, improved rural livelihood and poverty 
alleviation through sustainable agricultural mechanization for a 
more resilient, inclusive and sustainable Asia and the Pacific.”
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VII. CSAM’s Strategic Fit and Programmes

CSAM’s Strategic Functions:

1. Serving as a regional forum for regular policy dialogues;

2. Becoming a data and information hub;

3. Serving as a recognized reference point for standards and protocols;

4. Strengthening its role as the center for capacity building;

5. Facilitating intra-regional agro-business development and trade.
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VII. CSAM’s Strategic Fit and Programmes

Current and Up-coming Programmes/Initiatives

Programme Framework:

 Result 1: Enhanced capacity and technologies of member countries via 
targeted demand-driven capacity building and technical/policy assistance

 – for more sustainable policies and technologies

 Result 2: Enhanced regional mechanisms and platforms improving mutual 
understanding and cooperation among member countries 

 – for regional cooperation and integration 

 Result 3:Improved awareness and knowledge of the member countries 
through research and analysis, information/data collection and distribution 

 – for evidence-based decision making
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VII. CSAM’s Strategic Fit and Programmes

Current and Up-coming Programmes/Initiatives

Result 1: Enhanced capacity and technologies of member countries via 
targeted demand-driven capacity building and technical/policy 
assistance 

 Sustainable Agricultural Mechanization Strategy (SAMS)

 Promoting Conservation Agriculture, post-harvest, water- and 
resources-saving technologies as well as other technologies to 
reduce loss and use agricultural wastes and residues;

 Trainings;

 Machinery and technology demonstrations
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VII. CSAM’s Strategic Fit and Programmes

Current and Up-coming Programmes/Initiatives

Result 2: Enhanced regional mechanisms and platforms improving 
mutual understanding and cooperation among member 
countries

 Regional Forum on Sustainable Agricultural Mechanization

 Asian and Pacific Network for Testing of Agricultural 
Machinery (ANTAM) 

 Proposed Asian and Pacific Network of Agricultural 
Mechanization Associations
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VII. CSAM’s Strategic Fit and Programmes

Current and Up-coming Programmes/Initiatives

Result 3: Improved awareness and knowledge of the member 
countries through research and analysis, information/data 
collection and distribution 

 Regional database of agricultural mechanization in Asia and the 

Pacific

 Publication on the overall status of agricultural mechanization in 
Asia and the Pacific 

 Regular Policy Briefs and newsletters
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VII. CSAM’s Strategic Fit and Programmes

Activities planned for 2014

1. High-level Multi-stakeholder Consultation on SAMS with FAO-RAP 
(June 26-27, Bangkok)

2. ANTAM annual meeting (September 16-19, Beijing)

3. 2nd Regional Forum in Indonesia + demonstration (September 9-11, 
Jakarta) . Theme: Enabling Environment for Customs Hiring of 
Agricultural Machinery 

4. Regional Workshop of Agricultural Machinery Associations 
(October 28-29, Wuhan) 

5. DPRK training (October, Beijing)

6. Workshop on statistics and data (November, Siem Reap)

7. LIFT Myanmar.
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VII. CSAM’s Strategic Fit and Programmes

ANTAM (Asian and Pacific Network for Testing of 
Agricultural Machinery

 The ANTAM network has been launched  in November 2013 as a result 
of multi-rounds of discussions over the past years

 The ANTAM network has the aim to provide safe and quality 
machines to farmers in the Asia and Pacific region by harmonizing 
testing codes and procedures and linking the testing stations in the 
region;

 It will collaborate with FAO, UNIDO, OECD  Tractor Codes and will 
be connected closely with ENTAM network in Europe as well as to 
other networks.

 The 1st Annual Meeting will define a roadmap and the role of the 
different organisation levels in order to provide for a successful 
initiative offering benefits to all stakeholders including farmers.
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Thank you.

Zhao Bing

bing.zhao@un-csam.org
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Senior Agro-Industries and Post-harvest Officer

FAO Regional Office for Asia and the Pacific

Bangkok, Thailand

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

26 – 27 June, 2014

G1
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Presentation Overview

 Background to SAMS Development

 Why SAMS?

 SAMS

 Goal

 Strategic Pillars

 Desired impacts

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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SAMS : Sustainable Agricultural Mechanization 
Strategy

 Developed as a joint initiative 
of FAO and CSAM.

 Launched in December 2011, 
to promote the sustainable 
use of mechanization in 
agricultural production 
systems.

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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Key Challenges for the Region’s Agricultural 
Sector

 Across the region, there is a need to:

 Meet growing and changing food demands of a growing 
population. 

 Respond to impacts of demographic change in rural 
areas owing to urbanization.

 Use natural resources in a more sustainable way

 Increase energy efficiency.

 Promote innovation to enhance resilience to climate 
change and other risk factors.

 Reduce post-harvest losses, assure food safety and 
quality

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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What the challenges also highlight:

 The need to focus on the development of sustainable 
agricultural production systems

 Systems that maintain optimal production without jeopardizing 
production factors. 

SAM is an important element of 
sustainable agricultural production 

systems.

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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SAMS

 SAMS is a planning strategy that contributes to agricultural 
sustainability, while meeting food self sufficiency, 
generating economic development and inclusive growth as 
well as social benefit.

 SAMS is part of the enabling environment for the 
development of sustainable production systems and for the 
effective use of SAM.

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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Goal of SAMS

To address food security, 
poverty alleviation and 
environmental sustainability 
through the sustainable 
intensification of 
agriculture, by creating an 
enabling environment.
FAO-CSAM, Bangkok, December 2011 
Workshop 2011.

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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Pillars of the SAMS Framework

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

Pillar 1

Surveys, 
assessments, 

and analyses of 
the current 

status of SAM

Pillar 2

Enabling policies 
and institutions 

for SAMS 
development

Pillar 3

Human capacity 
development 

Pillar 4
Financial 

support to 
enhance 

investment in 
SAMS

Pillar 5

Advocacy on 
SAM
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Identification of possible interventions
 Assessment of :

 Agricultural practices and analysis of supply chains.

 Intra- and inter- institutions involved in AM

 Use of targeted subsidies for innovative implements for sustainable 
agriculture

 Identification and assessment of technologies suited to specific 
ecological zones.

 Analysis of existing policies

inable agricultureHigh Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

Pillar 1.  Surveys, Assessments and Analyses of 
the Current Status of SAM
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Formulation and implementation of policies and 
strategies that lead to government interventions.

 Development of:

 Public-private partnerships.

 Testing and standards formulating mechanisms for AM.

 R & D institutions to enhance innovation in AM.

 Review and harmonization of policies and regulations 
designed to attract investments in SAMS.

 Institution of quality assurance of machinery, equipment 
and mechanization services

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

Pillar 2. Enabling Policies and Institutions for 
SAMS Development
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Development of a knowledgeable, trained and disciplined 
labor force.

 Capacity building of:

 Farmers, extension staff and local government officials 

 Manufacturers and distributors of supply inputs.

 Enhancing information dissemination on mechanical power 
technologies (including environmental, social, economic aspects and 

innovations made to agricultural machinery).

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

Pillar 3. Human Capacity Development 
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 Review and harmonization of policies and regulations 
designed to attract investments in AM.

 Increasing financing for AM from the private sector.

 Improving access to:

 Loans for the purchase of mechanization inputs.

 Financing for mechanization activities through the  
establishment of a mechanization promotion fund.

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

Pillar 4. Financial Support to Enhance 
Investment in SAMS
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 Promoting a strategic vision for SAM based on national 
development objectives; 

 Facilitating information sharing and lessons learnt about good 
practice on SAM;

 Ensuring effective participation by all stakeholders in SAM 
processes;

 Developing and maintaining partnerships with the scientific 
community;

 Ensuring wide dissemination of knowledge generated on SAM 
and contributing to policy and decision making processes.

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

Pillar 5. Advocacy on SAM
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j

Policy
Advocacy
Research and Development
Knowledge sharing
Capacity development
Innovation

• Partnerships

• Standards and testing

• Occupational health and    

safety

• Maintenance and repair

• Investment

• Finance and credit

• Institution development

Action Areas

Food Security

Poverty Alleviation

Environmental Sustainability

Small holder

Large Farms

Outcomes

-Geography

- Level of 

Development

-Ecosystem 

specificities

Dimensions of the SAMS Strategy
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\

Income

Marketing

Trade

Food Security

Safe Food Supplies

Poverty alleviation

Worker health and safety

Water use

Soils 

Climate 

Emissions

Energy use

Food 

Production

Economically 

Viable

Environmentally 

Sustainable 

Socially 

Beneficial

Desired Impacts of SAMS
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Requirement

(Billion USD)

%

Primary crop production 1,684 57

Downstream support services

• Cold and dry storage

• Rural and wholesale markets 

• First stage processing

1266

305

280

682

42.9

24

22.2

58.8

Cumulative Investment Requirements 
for East Asia - 2005/07 to 20501 

1Source: Capital Requirements for Agriculture in Developing Countries to 2050. FAO Rome (2009)
(All numbers are in 2009 US$ values)

Thank you
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Context of the Region

 87% of the World’s 500 M small farms (<2ha) live in the AP Region.

 Asian farms are predominantly SMALL, and getting SMALLER.

 Average size of operated area (actual area cultivated) per holding in the 
AP Region varies widely from as low as 0.4 ha to 4 ha

 Five countries in the Region host about 70% of the small farms 
globally (China- 198 M, India- 98 M, Bangladesh- 24 M, Indonesia-
22 M, Viet Nam- 10 M)

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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Population Growth Continues Across the 
Region

0 500000 1000000 1500000 2000000 2500000

East and North East Asia

South East Asia

South and South West Asia

North and Central Asia

Pacific

2030 2011

Population 
(thousands)Source: UNESCAP 2011 

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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The Region is Rapidly Urbanizing

4High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

UNESCAP (2013)

 

 



65 

 

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization in Sustainable Agricultural Mechanization in Asia and the Pacific 

Changes Associated with Urbanization

 Increasing feminization of agriculture

 More men migrating to cities than women

 Ageing Rural Population and the “greying of 
agriculture” 

 Young and educated are migrating to cities

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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What these Demographic Trends Mean

 More food will be required to feed future populations.

 By 2025, the AP region would need 684 Mt rice (20% more than 
the 2000’s rice production)  equivalent of adding 2-3 Mha/year 

of new land at current average yield levels.

 More labour saving equipment will be required to 
facilitate the work of women.

 Greater efforts need to be made to engage youth 
in agriculture.

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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Trends in Agricultural Production Systems : 
Case of Rice

 Decline in Productivity Growth

 Growth in rice yields has fallen mainly due to a decline in R&D 
investment on rice productivity enhancement from 2.2% (1970-90) 

0.8% (1990-2000) (IRRI)

 Land available for rice production is declining as 

land around urban areas is being converted for other uses such as 
for housing and industry.

 Availability  of water for rice cultivation is 
declining  as demand by industrial and municipal users is 

growing rapidly

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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Rates of Growth in Agricultural Production 

Are Slowing

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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 The AP Region has emerged as the largest market in the
world in terms of agricultural machinery sales – projected to
have sales of USD 49 Billion in 2015 (World Bank, 2010)

 Higher mechanization of processing and irrigation than the
mechanization of crop husbandry and harvesting operations

 Wide differences across the region, with respect to the use of farm
power

 Declining use of draft animal power in Asian agriculture:

 In India, number of draft animals declined from 85 M (1975)  53 M
(2005)  18 M (by 2030) (Singh, 2013)

 In China, by 2025 the draft animals will be completely replaced by 2WT
and 4 WT (Renpu, 2014)

Trends in Agricultural Mechanization in AP Region

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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Technical Issues

 Changing source of farm power:

 Rapid change from animate (animal and human) to mechanical power

 Increasing use of 2WT/4WT,

 Increasing use of irrigation pumps (diesel/electric),

 Increasing use of post-harvest & processing equipment

 Little change in land preparation and planting techniques

 Land preparation in most countries in near future, is likely to remain
the same in a significant part of the cultivated land

 Amidst rapid changes in the sources of farm power, conventional
tillage and planting techniques are likely to continue to dominate the
Region

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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Technical Issues

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

 Increased use of mechanization in harvesting and on-
farm post-harvest operations with the use of combine
harvesters and mechanical threshers

 Entrepreneurs offering these services across countries in the
Region through custom hiring, contract farming arrangements
etc.
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Agricultural Mechanization in AP Region

 Mechanization is powerful tool for achieving sustainable
agricultural production

 From a sustainability perspective the Ag Mechanization debate
revolves around two aspects:

Impacts of continuous & 

improper use of technology 

on environment and 

natural resources

Feasibility and impact of 
using higher levels of 

farm power

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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Environmental Issues and Concerns

 Accelerated soil erosion and soil compaction owing to

inappropriate use of mechanization.

 Overuse of chemical inputs.

 Threat of climate change:

 Rice-based production systems in most developing Asian
countries are highly vulnerable to climate change risks

 Delta countries’ i.e. Viet Nam and Bangladesh being most
vulnerable to sea-level rise, floods and erratic weather

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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Policy Support

 Is critical to agricultural mechanization

Especially when sustainability issues are concerned

May require major change in current practices

 Will be required, not only in agricultural but industrial and
trade policies, as well (manufacturing and imposed duties on
imported equipment)

 Need be closely coordinated with governments
(Ministries of Agriculture, Trade and industry, Finance and
Planning)

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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 Research and development 

 Public sector initiatives are usually multi-sectoral, but poorly coordinated

 Private sector have most serious R&D, some are by MNC branches, 
others are home grown local companies

 Standards  and Testing

Still a long way to go towards regionally harmonized protocols that will enhance 
trade in Ag Machinery & Implements  and consequent price reduction

 Manufacturing
With a market of over  US$50 billion for agricultural machinery and regarded as a low cost 
manufacturer  globally,  the removal of non tariff barriers to trade in the region will contribute 
significantly to cost reduction 

The Asia-Pacific  Network for Testing Agricultural Machinery (ANTAM) has a 
role to play in facilitating standards and testing and manufacturing

Institutional Issues

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 
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Institutional Issues

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

 Technology transfer, Technical Support 
Services & Training

 Reluctance of private sector to get too involved in 
promoting SAM.

 Capacity development curricula are static.

 Mechanization of Supply Chains

 Financing

Credit and finance are critical for agricultural 
mechanization investments and so with SAM technologies

 



71 

 

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization in Sustainable Agricultural Mechanization in Asia and the Pacific 

Conclusions

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

 Agricultural development is the most effective way for 
addressing food security challenges; and appropriate 
mechanization is a powerful tool for achieving sustainable 
agricultural production

 Issues of Agricultural Mechanization have gone beyond 
merely using higher levels of farm power; but they now also 
include impacts of its improper use on environment and 
natural resources

 Amidst several challenges, the AP Region treasures huge 
potential of successful (rewarding) adoption of SAMS
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Thank you
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Outline of the Presentation
 Improving Agricultural Mechanization Systems: Farm Power; 

Land Preparation &  Crop Husbandry; Water Use Efficiency

 Mechanization Across the Value Chain: Post-harvest sector and 

Supply Chains for Mechanization Inputs

 Gender Role and Empowerment of Women & Youth

 Institutional Issues: Smallholders & Farmer Organizations; 
Manufacturers; and Financing Mechanisms

 Technology Development & Transfer: R & D; Knowledge Transfer 

& Extension; ICT; Testing and Standards

 Capacity Building at National and Regional levels

 Policy and Strategy Formulation and Coordination

High Level Multi-Stakeholder Consultation on Sustainable Agricultural Mechanization Strategy for Asia and the Pacific Region 

26 – 27 June, 2014  
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Transforming the Farm Power Situation

 The region has made great progress over the past six decades in 
transforming farm power situation from:

 Almost 95% from animate sources in 1960s to over 50% from 
mechanical sources by 2010 in many countries 

 Four main types of power sources are emerging i) 2WT; ii) 4WT; iii)
Elect. & Diesel pump sets for irrigation; iv) Motorized equipment 
for harvesting and Post-harvest operations;

 Use of draft animals likely to be insignificant by 2030 in the region;

 OPTIONS:

 i)  Help all countries to smoothly achieve this transformation 

 ii) Assess the socio-economic and environmental  impacts of the 
transformation 
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Transforming Tillage and Crop Husbandry Practices 

 Under Conventional Tillage [CT] land preparation & 
crop husbandry techniques use basically same design 
of implements irrespective of power source

 CT practiced over many centuries, accepted as 
conventional knowledge by farmers, researchers etc.

 Sustainability of CT practices being questioned & 
global movement to conservation agriculture [CA] –
regarded as more sustainable 

 CA adopted more in OECD countries - North & South  
America but even here limited adoption cf. effort;
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 Options for transformation of CT practices include: 
1. Need for short, medium & long term planning for significant 

conversion of CT practices to more sustainable ones e.g. CA;

2. Transformation of CT practices more challenging than change of 
farm power situation – need to draw lessons from the latter;

3. Requires change of mindset of all involved in agric. sector as CT 
practices are  centuries old & quite entrenched;

4. Costs involved quite high both to the farmer; public and private  
sectors including manufacturers of implements;

5. R & D effort to determine what is the right practice for different agro-
regions required not a matter of copying what has worked elsewhere 
e.g. CA practices from North  & South America;

6. Should be part of Sustainable Agricultural Intensification. 

Transforming Tillage and Crop Husbandry Practices-2 
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Water Use Efficiency

 Asia & the Pacific region has largest area under 
irrigation – mostly for paddy cultivation 

 Use of electric & diesel pump-sets has increased 
significantly and will continue to increase;

 Water use efficiency in irrigated agriculture could be  
improved considerably in reducing water use;

 Options here include technical support for 
development of irrigation infrastructure particularly 
for controlled irrigation systems and for R & D efforts;   
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Mechanization across the Value Chain

 Previous mechanization analysis confined to on-farm production 
issues & Did not include off-farm uses of machinery & implements;

 Farmers were realizing economies of utilization & profitability of their 
agric. mechanization  [AM] investments off-farm  

 Effective demand of outputs of farming critical to success in AM;

 Need to consider entire food chain - from inputs to post-harvest and 
processing  to consumer protection-(food safety) in AM analysis

 AM can contribute significantly in reducing food losses

 Need to factor in supply chains for AM inputs – repairs & parts etc.

 Options here include considering entire food chain for SAM;

 Factoring environmental impacts of AM – including emerging global 
issues - Climate Change; CO2 emissions; application of herbicides and 
pesticides etc. 
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Gender and Empowerment Issues

 Increasing labor costs & feminization of agriculture are 
creating significant shifts in agriculture in Asia 

 More men than women migrating to urban areas creating 
gender problems in access & ownership of land and 
productive resources & services like AM ones;

 Need to mainstream gender dimension in SAMS – from 
legal; social and technological perspectives;

 Youth training and empowerment critical for success of 
SAMS to create new cadre of farmers and reduce migration 
to urban areas and greying of agriculture

 Targeted programs for youth and women critical for success 
of SAMS  
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Smallholders and Farmer Organizations

 The region has the largest number of smallholders but they 
need not be obstacles to AM – lessons from the past;

 Need for the right policies, regulations & incentives which 
facilitate provision of AM services to smallholders;

 Provision of AM custom-hiring services to smallholders by 
entrepreneurs and other farmers critical to SAMS;

 Right policies for credit; land tenure; R & D and technology 
transfer are essential for success of SAM with smallholders;

 Farmer organizations including cooperatives and other 
associations need to be capacitated to provide AM services; 

 Welfare & industrial policies which facilitate AM processes
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Manufacturing of agricultural machinery and 
implements 

 Asia Pacific region emerging as a leading global player in 
the manufacture and use of AM inputs 

 Key issue is how to incentivize manufacturers to R&D and 
produce SAM machinery and implements;

 Other options include - setting up and operation of 
efficient supply chains for AM inputs especially for low 
profit margin items e.g. for land preparation and 

 Creation of regulatory frameworks to facilitate operation of 
AM supply chains & franchises through Chambers of 
commerce & business associations 

 Financing of AM investments – credit subsidies; collaterals  
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Technology development & transfer -1 

 Research & Development critical for success of SAMS 

 Successful R & D dominated in AM by private sector although 
large expenditure by public sector also;

 Integration & coordination of private and public R & D  
investments and initiatives in SAM critical 

 R&D at national and regional levels to determine what works 
best under prevailing conditions in the region

 South-south and regional collaboration in R &D to avoid 
duplication  and achieve economies of scale and scope

 Regulatory framework for patenting and licensing of 
technologies at regional level including inventory what is 
available in the region – who, where & what 
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Technology development & transfer -2
 A large manufacturing base in the region and trade in AM 

technologies requires a regional mechanism for standards 
and testing of AM technologies 

 ANTAM offers a good starting point in the process of 
establishing and sustainably financing testing centers 

 Harmonization of testing protocols across the region will 
facilitate trade in AM technologies regionally and globally

 Networks of extension services, researchers and CSOs 
involved in SAM required – use of ICT could facilitate this;

 Formation of a Network for sharing experiences and 
approaches on SAMS should be a high priority area
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Capacity building at national and regional 
levels

 New crop of experts required due to retirement, new 
emerging technologies such as those of SAM;

 Capacity development of human resources and 
strengthening institutions required both for the public and 
private sectors 

 Regional training programs where economies of scale and 
scope dictate so;  

 Need top revise curricula of colleges and universities to 
introduce new concepts – CA; Precision farming etc.

 Training of farmers, supply chain technicians etc. necessary 
on SAM technologies critical  
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Policy and strategy formulation and 
coordination

 SAMS will require long-term commitment by a wide variety of 
stakeholders – at policy & operational levels;

 Policy makers have to take a long term perspective and 
remain steadfast – e.g. experience of farm power 

 Options include improved coordination of all key 
stakeholders in the public and private sectors; 

 Defining short, medium and long priorities for SAMS across 
countries; agro-ecologies, farming systems etc.

 Drawing and documenting lessons from the past experience 
and successful case studies for scaling-up.

 Coordination across sectors – agriculture; trade; industry etc. 
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Concluding Comments 
 There is no doubt that the Asia and the Pacific region 

has made a lot of progress in AM over the past 60 years

 The agriculture and food sector is going to face even 
more daunting challenges over the next 3-4 decades 

 SAMS should contribute to helping the sector and 
region in tackling those challenges.

 Regional collaboration would greatly help in this 
regard.

THANK YOU !
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A. BACKGROUND 

Although Asia and the Pacific region has emerged over the past two decades as the largest market in 

the world, in terms of sales of agricultural machinery, implements and equipment, agricultural 

mechanization is at a very basic stage of development in most countries of the region.   

 

With urbanization, the feminization of agriculture and an increasing scarcity of labour in rural areas 

across the region, there is a growing need for the development of farm mechanization to address 

productivity enhancement in a sustainable manner. It is equally important to address the quality of, 

and use of machinery and equipment in post-harvest and processing operations. 

 

Sustainable Agricultural Mechanization Strategy or SAMS, is a planning strategy that contributes to 

the agricultural goal of sustainability, while meeting food self sufficiency, generating economic 

development and inclusive growth as well as social benefit. SAMS is part of the enabling environment 

for sustainable agricultural production.  

 

A round-table jointly convened by the Food and Agriculture Organization of the United 

Nations (FAO) and the Centre for Sustainable Agricultural Mechanization (CSAM), in 

December 2011, developed a strategic framework founded on five key pillars in order to 

address SAMS development in Asia and the Pacific Region: 

 

Pillar 1  Assessments and analyses of the current status of agricultural mechanization  

Pillar 2 Enabling policies and institutions  

Pillar 3 Human capacity development  

Pillar 4 Investment in SAMS 

Pillar 5 Advocacy on sustainable agricultural mechanization 

 

A Network for Sustainable Agricultural Mechanization for Asia and the Pacific Region (SAMNET) 

would facilitate knowledge sharing and the sharing of experiences on sustainable agricultural 

mechanization; promote collaboration and concerted efforts on the sustainable use of agricultural 

machinery across the food chain,  as well as advocacy for the economic, social and environmental 

values and benefits of sustainable agricultural mechanization (SAM) among all stakeholders 

(manufacturers, users of machinery, policy makers, researchers, academic institutions, etc.), 

associated with the use of agricultural mechanization in Asia and the Pacific Region. It is envisaged 

that SAMNET would be linked and closely associated with existing networks. Within this context and 

against this background,  SAMNET is being formed. 
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B. STRUCTURE 

 

1. Name 

The name of the Network will be Network for Sustainable Agricultural Mechanization for Asia and 

the Pacific Region (SAMNET). 

 

2. Establishment 

SAMNET will be established at the High Level Multi-stakeholder Consultation on Sustainable 

Agricultural Mechanization Strategy in Asia and the Pacific Region, convened in Bangkok, by FAO in 

collaboration with the Centre for Sustainable Agricultural Mechanization (CSAM), on 26 and 27 June, 

2014,. 

 

3. Goal and objectives 

SAMNET will be a voluntary partnership of  stakeholders promoting knowledge sharing and the 

sharing of experiences on sustainable mechanization across the food chain, as well as advocacy for 

the economic, social and environmental values and benefits of sustainable agricultural 

mechanization (SAM), with an overarching goal of assuring the sustainable use of agricultural 

mechanization in contributing to food security and to economic development in the region.  SAMNET 

aims to bring together key partners and stakeholders, including researchers, policy makers, public 

and private sector entities and representatives of civil society organizations (CSOs), and development 

partners from across Asia and the Pacific Region, with the following specific objectives:     

 

 To exchange knowledge, share experience and promote collaboration and concerted efforts 

among all stakeholders on SAM and to advocate for its economic, social and environmental 

values and benefits; 

 To promote effective linkages among public and private stakeholders associated with 

Sustainable Agricultural Mechanization in countries of Asia and the Pacific Region and across 

the region. 

 To facilitate the implementation of SAMS at the regional, sub-regional and national levels as 

well as the implementation of policies and institutional mechanisms associated with SAMS. 

 To identify priority areas for action and to implement joint activities. 

 

4. Membership 

SAMNET will have a neutral identity.  It will operate in an open, transparent and flexible manner.  It 

will be linked and closely associated with existing networks. 

 

The inaugural members of SAMNET will include representatives from : 

 

 Member countries in the Region – nominated by member governments 

 Private sector (including associations). 

 Civil Society Organizations 
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 Academic and research institutions 

 Development partners 

 

5. SAMNET Activities 

SAMNET will interact with a wide range of partners and stakeholders working on various aspects of 

SAM. It will, in the process, provide an informal mechanism for cooperation and collaboration among 

international and regional organizations, research and academic institutions, CSOs, public and 

private-sector entities and other associated groups.  

 

C. WORKING MODALITIES 

 

6. Application for membership 

Membership of SAMNET will be expanded on an on-going basis. Other organizations/institutions 

interested in applying for membership in SAMNET will submit a formal application to the Chair. 

Membership will be approved by the unanimous decision of all SAMNET members, either  at the 

annual meeting or through email consultation. 

 

7. Division of work and focal agencies 

SAMNET will base its activities on an annual action plan and/or work plan, developed in line with 

prioritized activities outlined in its Regional Strategic Framework.  Members of SAMNET will identify 

activities on a voluntary basis and will select focal agencies for respective activities/action areas to 

facilitate collaboration among concerned institutions. 

 

8. Language 

The working language of SAMNET will be English. 

 

9. Chair 

FAO in collaboration with CSAM will tentatively chair the SAMNET for an initial incubation period of 1 

year, with the understanding that a member country will be elected by the membership to Chair on a 

bi-annual basis.  

 

Two  Vice-chairs would be elected on a bi-annual basis.  Vice chairs could stand for election to the 

Chair after  two years.   

 

10. Secretariat 

FAO and CSAM will host the SAMNET for an initial incubation period of 1 year. and will provide the 

technical and operational support required for its establishment and functioning, as outlined in the 

terms of reference in Annex II, during that period.  
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11. Web-site 

The SAMNET web-site will be established and maintained by FAO and CSAM under management of 

the Secretariat. FAO and CSAM will provide oversight to website development. 

 

12. Operational Cost of the Secretariat and Web-site 

The operational cost for the Secretariat and for web-site management will be covered by the hosting 

institution on a voluntary basis. The SAMNET will, however, accept sponsorship and financial 

contributions and donations for joint activities as appropriate, from other member institutions. 

 


