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Abstract 

Sustainable development “which meets the needs of the present without compromising the 

ability of future generations to meet their own needs,” (WCED 1987) is a global development 

objective of paramount importance. However, on the ground, „sustainable development‟ is – 

in my experience – often little more than a buzzword for securing grants. From a strong sus-

tainability standpoint, this thesis documents an attempt to operationalise strong sustainability 

in technological development projects using a purpose-designed, user-friendly analytical 

framework which marries international guidelines for sustainability with the principles of 

appropriate technology.  

The framework was applied to compare the sustainability of organic paddy farming/traditional 

varieties, with conventional paddy farming/improved varieties in Sri Lanka. In a mixed meth-

ods approach, interviews with key actors in the paddy sector were combined with cultivation 

cost-benefit analysis, and analysis of preliminary field data and national paddy statistics. De-

spite political and private sector dismissals of organic paddy farming with traditional varie-

ties, these methods (technology choices) were found to be more sustainable, profitable and 

appropriate for small-scale farmers with rain-fed (and/or marginal) land. Significant macroe-

conomic, social and environmental benefits also exist for organic farming, which could be 

conducted on all rain-fed land while maintaining national rice self-sufficiency. However, pri-

vate sector influence limits farmers‟ technology choice. This study shows that despite mount-

ing evidence of organic farming‟s potential to help feed the world, the narrow interests of the 

wealthy continue to take precedence over the livelihoods of poor paddy farmers in Sri Lanka. 

 

Keywords: Agriculture, Strong Sustainability, Paddy Farming, Green Revolution, Appropri-

ate Technology, Sri Lanka, Improved Varieties 
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Chapter 1: Introduction 

1.1  The problem: reconciling a global aim with local solutions 

Today, searching Google for „sustainability‟ draws over 70 million results. The term is used 

by diverse actors: UN agencies, primary schools, environmental organisations, and even pe-

troleum giants like BP and Exxon Mobil. Clearly, „sustainable‟ means different things to dif-

ferent actors. Without a stricter definition, the term is meaningless. The 1987 report, “Our 

Common Future” gives us sustainability‟s most quoted definition: “Development that meets 

the needs of the present without compromising the ability of future generations to meet their 

own needs,” (WCED 1987). This definition demands that at the very least, development does 

not degrade the natural resources on which we and future generations depend. I agree with 

this definition (with some refinement – see Chapter 2), and accept that this is an important 

goal. However, details on how to achieve the transition to a “new era of economic growth... 

that is forceful and at the same time socially and environmentally sustainable” were not eluci-

dated in the report (WCED 1987).  

Despite the Paris Declaration‟s emphasis on using partner country systems (OECD 2011), 

technological projects such as the installation of tube wells, solar panels, wind turbines, 

schools buildings, stoves, toilets, vaccination centres etc. remain a popular mode for devel-

opment assistance, particularly for non-governmental organisations (NGO). A technology-

based development project should align with global sustainable development goals, and must 

also function in practice, on the ground. Participants must take ownership of the project for it 

to have sustained benefits. In Sri Lanka, I learnt about numerous projects which had been 

implemented but whose effects dwindled after the money finished – they did not work. I also 

learnt of large scale infrastructure projects which worked but caused serious environmental 

degradation and biodiversity loss – they were unsustainable. My experience with development 

practitioners in Sri Lanka and elsewhere taught me that these individuals usually have a genu-

ine commitment to sustainable poverty reduction. Development projects are often exceedingly 

expensive and practitioners have an ethical and professional responsibility to ensure that the 

money is used effectively. So why are there so many unmaintainable, unsustainable develop-

ment projects? How can we create technology-based development projects that are at once 

environmentally sustainable and workable in practice? 

Operationalising sustainability is complicated. Sustainability demands an ecologically sound 

approach, but this is just one of several factors to be considered at both macro and local lev-
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els; there are also social, economic, and even political considerations. Although we have 

globally agreed-upon guidelines and methodologies for sustainable development (UNDESA 

2007), and even a Plan of Implementation (WSSD 2005), these are formulated on an interna-

tional or at best, national level, and are thus of little practical use at the project level. There 

are techniques for valuation of goods and services with no market value such as ecosystem 

services, but these are unwieldy and difficult to calculate accurately for anyone but a special-

ist. This is not merely an academic problem; it has practical implications in terms of how easi-

ly findings can be communicated to the public and to policy makers who do not have this ex-

pertise. Furthermore, even if one particular course of action proves to be more economical in 

such an analysis, highly localised social and political factors still remain unconsidered. At the 

project level, there are hundreds of ways of conceptualising sustainability (Mann 2009), none 

of which are targeted as a guide for technology-based development projects in a low-income 

context. The Sustainable Livelihoods Approach (SLA) has become a leading framework 

among donors and consultants, but it assumes an initial “broad and open-ended analysis 

[which] requires a highly flexible planning situation which rarely exists,” particularly for a 

small, practically-oriented NGO in the field (Krantz 2001:4). The open-endedness which al-

lows it to consider many different factors is also an impediment to its applicability in the field 

(ibid.). 

Thus, there is a need for a comprehensive but simple and practical framework to guide the 

planning or assessment of a sustainable technology-based development project. It should mar-

ry global concepts of sustainability to local project practicalities, and be easily understandable 

and usable by donors, consultants, practitioners, communities and policy makers. 

1.2 The mission: research aims and methods in brief 

My first-hand experience of the lack of meaningful mainstreaming of sustainability in project 

planning led me to the following research aims: 

(a) Develop a simple conceptual framework to evaluate the sustainability of any technological 

development project; 

(b) Use this framework to analyse the ability of organic and conventional paddy farming, and 

improved and traditional paddy varieties, to sustainably reduce poverty among poor small-

holder paddy farmers in Sri Lanka; and 

(c) Critically reflect on the utility of the conceptual framework. 
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Step (a) was guided by literature review. Step (b) was carried out using a mixed methods ap-

proach involving semi-structured interviews with key stakeholders in the paddy sector all over 

the country, and detailed cost-benefit surveys of smallholder farmers in Galle. Step (c) was 

done after the data collection and analysis were complete. 

1.3  The context: persistent rural poverty and malnutrition in Sri Lanka 

Sri Lanka in statistics presents a conflicting picture. It recently ended a protracted civil war 

and achieved lower-middle income country status (World Bank 2011), yet in 2009, 15.2% of 

the population was still calculated to be living under the Government of Sri Lanka's (GoSL's) 

own official poverty line (GoSL 2009:8). While the proportion of people in poverty reported-

ly declined by an impressive 42% in the fifteen years leading up to the latest poverty survey,  

this has not been uniform across the urban, rural and estate sectors (ibid.:11). While rural 

poverty declined by 47% during this period, the vast bulk of people in poverty is still over-

whelmingly from the rural sector, which reflects the sector's enormous share of the popula-

tion. 82% of those in poverty in 2006-2007 – 2 303 000 people - were from the rural sector 

(ibid.:8). 

Poverty does not simply denote a deficiency of money. The GoSL (2009) describes poverty as 

a 'lack of access to basic human needs, including food, safe drinking water, sanitation facili-

ties, health, shelter, education etc.' In Sri Lanka, poverty contributes to disturbingly high mal-

nutrition rates: around one third of all children under the age of five and one quarter of all 

women are malnourished, despite national rice self-sufficiency and extensive and free 

healthcare services for children and pregnant women (FAO 2010; UNICEF 2011). Malnutri-

tion stunts both the physical and mental development and health of children, and since stunted 

women are more likely to bear underweight babies, the intergenerational effects and high 

prevalence of poor nutrition places a heavy burden on the country as a whole (ibid.). 

Malnutrition cannot simply be attributed to a lack of food production. Severe famines have 

occurred even in times of peak food availability, as in Bangladesh in 1974 (Sen 1999:165). 

Indeed, Sri Lanka as a country has good food availability, thanks to the widespread employ-

ment of Green Revolution technologies. It has enjoyed a surplus of rice, its staple food, for 

five of the past six years (GoSL 2010). UNICEF in Sri Lanka describes the factors behind 

malnutrition as 'closely intertwined with household food security' – a more nuanced concept 

than that of food shortage – which is based upon three pillars: 
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 Food availability: sufficient quantities of food available on a consistent basis; 

 Food access: having sufficient resources to obtain appropriate foods for a nutritious 

diet; and 

 Food use: appropriate use based on knowledge of basic nutrition and care, as well as 

adequate water and sanitation. 

(WHO 2011) 

Thus, although there is sufficient food available, the high prevalence of poverty in rural areas 

in Sri Lanka is a major limitation to households' food access, making even poor farming fami-

lies food insecure. Food use may also be problematic, with UNICEF reporting one third of Sri 

Lankan households as having no access to sanitation and one quarter without access to safe 

drinking water (UNICEF 2011).  

The World Food Program (WFP) assessed food security in Sri Lanka in 2007. Only six out of 

twenty-five districts were classified as „food secure‟ (WFP 2007). Twelve others were „chron-

ically food insecure‟ with 2.8 million people below the poverty line, five other districts were 

in „acute food and livelihood crisis‟ with 900,000 people below the poverty line, and Jaffna 

and Batticaloa were classified as in a state of „humanitarian emergency‟ with 800,000 people 

below the poverty line (ibid.). The war only ended recently, and it is probable that the situa-

tion was quite similar at the time of this study. Thus at the time of this study, poverty and 

food insecurity were still pressing concerns for an enormous number of people, particularly in 

rural areas, over a large part of the country.   

1.4  A solution? Organic paddy farming with traditional varieties 

1.4.1  Definitions 

For the purpose of this thesis, organic paddy farming (OPF) denotes paddy cultivation meth-

ods that do not involve the application of chemically synthesised pesticides, weedicides or 

fertilisers such as urea. It may substitute these with alternative pest control methods such as 

intercropping, or the application of non-chemically-synthesised alternatives such as mulch, 

leaves, manure etc. There were multitudinous non-chemical, integrated pest management 

techniques developed during pre-Green Revolution cultivation, but currently, the younger 

generation of farmers has little experience or knowledge of these. Organic farming is com-

monly juxtaposed with conventional paddy farming (CPF) techniques: the agricultural pack-



Operationalising ‟sustainability‟ 

 

7 

 

age of mechanisation, synthetic fertilisers and pest control methods, and genetically modified 

crops, popularised during the Green Revolution. 

Traditional (paddy) varieties (TV) is the term for cultivars which have not been 'improved' by 

cross-breeding with cultivars from outside Sri Lanka, nor genetically modified to create spe-

cific characteristics such as dwarfism in local research institutes. As with organic rice farm-

ing, TV were once widely cultivated, but currently in Sri Lanka, virtually all cultivation is of 

improved varieties (IV) (Wijesingha & Pushpakumari 2009)
1
.  

1.4.2 A project as inspiration 

In Sri Lanka, I interned with an international non-governmental organisation (INGO) which 

focuses on the use of appropriate technologies to challenge poverty. One of their projects in-

volved action research with small-scale paddy farmers who cultivated marginal and some-

times tsunami affected land. Farmers, crop scientists working at the NGO and local academics 

worked together to compare OPF of TV with CPF of IV. Since CPF requires farmers to pur-

chase consumable inputs such as fertiliser and pesticides, they hoped that organic, input-free 

cultivation would mean a considerably lower cost of cultivation, improving these poor paddy 

farmers' livelihoods, reducing their poverty and increasing their food security. IV are devel-

oped to be responsive to chemical fertiliser, so TV were used for this pilot study. TV also 

have culinary and cultural value, and are locally prized for their perceived nutritional benefits 

(REN 2008). 

Between 2006 and 2008 they carried out field trials with farmers with rain-fed land in Galle, 

Matara, Hambantota and Ampara with extremely encouraging results. Their cost-benefit anal-

ysis showed OPF of TV to be more profitable than CPF of IV every year. Furthermore, the 

profit differential increased year on year (Appendix A).  

                                                 

 
1
 Improved varieties are not hybrid varieties; they still produce true to type, thus allowing farmers to save their 

own seeds from season to season.  
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The agro-climatic zones shown in Figure 1 are the agricultural classification system in Sri 

Lanka. They indicate what kind of cultivation is possible in which area. Therefore, as shown, 

if the success in these preliminary field trials in Galle, Matara, Hambantota and Ampara can 

be confirmed and scaled up, it is agro-climatically feasible for OPF of TV to be profitable for 

small-scale, rain-fed farmers in an enormous proportion of the country, including food inse-

cure and impoverished areas.  

Agro-climatically feasible it may be, but whether or not the idea is sustainable and workable 

is, as discussed, a different matter. Scaling up the combined technologies of OPF and TV 

could be a boon for poor small-holder paddy farmers in Sri Lanka, but the sustainability of 

this technological development project required further analysis – it is an ideal project to 

which to apply my analytical framework. 

1.5 Structure of the thesis 

Thus far, I have presented the general problem, my research aims and methods, the context 

and the inspiration for my study. Chapter 2 discusses the theoretical basis for my study. It 

shows how I have tried to combine the concept of sustainability as agreed to on a global level, 

with that of appropriate technology – an approach which advocates technology on a scale that 

users can influence and control to suit their needs. The analytical framework described in sec-

tion 1.2 is introduced here, along with the key concept of technology choice. Chapter 3 de-

scribes my data collection methodology, with all its shortcomings. It describes my search for 

suitable methods to match the questions raised in my analytical framework, and how this ul-

timately led to my mixed methods approach. Chapter 4 comprises my findings. It shows how 

various stakeholders in the paddy sector perceive these technologies, and thus sheds light on 

the prospects for Sri Lankan farmers‟ technology choice. Finally, my conclusion in Chapter 5 

attempts to answer the question of whether or not there is a place for OPF and TV in Sri 

Lanka, as a sustainable livelihood option for small, cash-poor farmers. I also reflect on the 

utility and further prospects of my work. 

Chapter 2: Theoretical framework 

2.1  Sustainable development 

sustain (verb)… 

5. to keep up or keep going, as an action or process; 

6. to supply with food, drink, and other necessities of life… 

(Dictionary.com n.d.) 
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In common usage sustainability describes a state or activity which takes into account envi-

ronmental concerns, but a more specific definition is required to describe a theory of sustaina-

bility, and to justify why it is necessary in all development work 

2.1.1  'Grand sustainability' – a central principle of contemporary 
development 

The 1960's could be considered as the beginnings of sustainable development. Rachel Car-

son's ecology-focussed “Silent Spring” shed light on the catastrophic effects of agricultural 

pesticides in 1962, and decade culminated in the establishment of the first of the international 

commissions to focus on a new approach to development, the International Development Re-

search Centre (IISD 2002). “The Limits to Growth”, the landmark 1972 report from the Club 

of Rome, highlighted the impossibility of unending consumption growth on a finite planet and 

made sustainable resource management internationally discussed. Dire consequences were 

predicted if development patterns did not change (ibid.). This report took a rather macro-level 

point of view, and focussed on the consequences of population growth, pollution and resource 

availability, giving projections according to their model. The remainder of the 1970's saw the 

oil crisis fuel the debate on the limits to growth, while the global South began its own large 

scale efforts to ameliorate ecological degradation (ibid.). Sustainability further influenced 

development with the International Institute for Environment and Development‟s report on 

multilateral development agencies, including the World Bank, which paved the way for re-

forms (ibid.). 

In the 1980's, understanding about links between poverty, population, trade, social inequity 

and environmental damage grew. In 1987, the World Commission on Environment and De-

velopment (WCED), also known as the Brundtland Commission, released a report entitled 

“Our Common Future”, which became the first major international report to discuss environ-

mental, economic and social issues as closely interrelated challenges (IISD 2002). This report 

popularised the term „sustainable development‟ and was the source of its most quoted defini-

tion: “Development that meets the needs of the present without compromising the ability of 

future generations to meet their own needs,” (WCED 1987:43). However, beyond recognising 

that technological change had “failed to reverse some of the most worrying environmental 

trends” (Commons & Stagl 2005:363), details on how to achieve the transition to a “new era 

of economic growth... that is forceful and at the same time socially and environmentally sus-

tainable” were not elucidated (WCED 1987). Nevertheless, the concept of sustainable devel-
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opment continued to reshape international development; guidelines were drawn up in the 

same year to make bilateral aid policies more environmentally friendly (IISD 2002). 

Over subsequent decades, three general trends can be observed in the evolution of the concept 

of sustainable development. Firstly, global public consciousness of environmental degradation 

increased due to extreme weather and anthropogenic catastrophes such as oil spills and fires 

(ibid.). Secondly, international and national bodies, agreements and organisations dedicated to 

achieving sustainable development proliferated (ibid.). Finally, the recognition of the relation-

ships between sustainability and other traditionally disparate considerations such as human 

rights, world trade and economics, health, energy sources and use, gender equity, climate 

change and international regulation increased (ibid.). 

The key international conference on sustainable development was the United Nationals Con-

ference on Environment and Development (UNCED) held in 1992 in Rio and the follow-up 

summit, Rio+10 or the World Summit on Sustainable Development in Johannesburg (WSSD) 

in 2002, which strongly emphasised the interdependence of poverty reduction and sustainable 

development (Commons & Stagl 2005:364). One outcome was Agenda 21 - a non-binding set 

of over 100 „programme areas‟ for countries to act upon to promote global sustainable devel-

opment (ibid.) The summit in Johannesburg a decade later was intended to assess the progress 

of implementation of Agenda 21 and other initiatives which resulted from UNCED, and was 

unusual for a conference on sustainable development in that there was a large number of busi-

ness sector representatives (ibid.:369). All nations were signatories to the Johannesburg Plan 

of Implementation, but once again, details were scarce – no clear goals, deadlines or funding 

commitments were agreed upon (ibid.). This is not surprising, given the torturous difficulties 

involved in securing an agreement between countries as diverse as the USA and Somalia 

across such issues as poverty eradication, changing unsustainable patterns of consumption and 

production, and protection and management of the natural resource base of economic and 

social development (WSSD 2005: 7-46). What is internationally accepted is that: 

1. Further development is required to achieve the Millennium Development Goals; 

2. Sustainability is a critical feature of this development; and 

3. Sustainable development consists of three “interdependent and mutually reinforcing 

pillars” - economic development, social development, and environmental protection, 

(UN General Assembly 2005:2; WSSD 2002:2). 
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I term this kind of sustainability „grand sustainability‟ because of the international level at 

which it was formulated. International summits and conferences are indicative of large scale 

paradigm changes, and are important in setting normative standards for countries to aim to-

wards (Vandemoortele 2011). 

2.1.2  Weak versus strong sustainability 

While I agree with the definition of sustainable development as “development that meets the 

needs of the present without compromising the ability of future generations to meet their own 

needs,” (WCED 1987:43), and have described what I believe are the highest priority needs in 

section 1.1 of this paper, the nature of „compromise‟ demands attention. 

The concept of “weak sustainability‟ holds that “all forms of capital are more or less substi-

tutes for one another; no regard has to be given to the composition of the stock of the capital,” 

(OECD 2005). This means that degradation or depletion of natural resources is „sustainable‟ 

as long as it is offset by increases in any other form of capital, including financial capital. One 

example of a weakly sustainable project could be the intensive logging and degradation of a 

forest area, with reinvestment of the profits into processing factories. 

In contrast, „strong sustainability‟ states that “all forms of capital must be maintained intact 

independent of one another. The implicit assumption is that different forms of capital are 

mainly complementary… all forms are generally necessary for any form to be of value,” 

(OECD 2005). Unlike its weak cousin, strong sustainability recognises that man-made capital 

such as timber processing factories has no value if there is no natural capital – here, timber – 

to process. Since poor farmers' livelihoods are heavily dependent on natural resources such as 

uncontaminated water and fertile soil, it is strong sustainability that is implied in this study 

whenever the term „sustainability‟ is used. 

2.2  A strong case for agriculture-led development 

Having established that grand sustainability is a crucial feature for all development which 

aims to improve the ability of people today and in the future to meet their basic needs, I now 

turn to the gargantuan question of how best to go about development. While traditionally, 

industrialisation à la high income countries was the preferred path to prosperity, de-

mographics, recent research and history make a strong case for shunning years of urban bias 

and instead striving for agriculture-led development (Cypher & Dietz 2009:364-385).  
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Firstly, as described in section 1.1, the majority of impoverished people are in rural areas. 

Globally, there are around 3 billion people living and working in rural areas, but since agricul-

tural production typically provides little value addition, rural poverty is widespread in low 

income countries. Despite having 70% of their populations in rural areas, only 21.5% of total 

GDP came from the agriculture sector in these countries (ibid.:342). Improving the security 

and profitability of livelihoods of poor rural producers is thus a logical goal. 

Growing food insecurity is also a compelling reason to ensure that poor rural producers can 

sustainably increase food production. In the 1990's, the rate of agricultural output increase has 

not matched the rate of population increase in low and middle income countries (ibid.:343). 

Household food security in Sri Lanka is low enough that malnutrition is prevalent in rural 

areas (see Section 1.1). 

Such development has also performed well; agriculture-led development focussed on the 

needs of small landowners has in the past played an important role in facilitating the dramatic 

reduction of poverty, particularly in East and South East Asia, and not just amongst those 

directly engaged in production (ibid.:354). In these cases, increasing the value of agricultural 

output by $100 also had 'multiplier effects', adding $80 of value to the remainder of the econ-

omy (ibid.:353). 

Finally, the agricultural sector is a significant player in anthropogenic climate change. This 

suggests the sector should be researched and reformed to help mitigate the changing climate 

patterns which are already adversely affecting poor producers in Sri Lanka and elsewhere 

(IRIN 2011). Globally, agriculture is responsible for around 10-12% of anthropogenic green-

house gas emissions (IPCC 2007:499), but it also offers great potential for mitigation, for ex-

ample, through the sequestration of carbon in soils in the form of increased organic matter 

content (Muller 2009). 

2.3  Technology choice 

technology (noun)... 

3. the sum of the ways in which social groups provide themselves with the material objects of 

their civilization. 

(Dictionary.com n.d.) 

As discussed, agriculture-focussed development is a feasible and logical strategy to reduce 

rural poverty. However, this is not specific enough for a development project. “Improving‟ 

agriculture in low income countries has been attempted in different ways by actors with dif-
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ferent technologies - with correspondingly mixed results. Technology defines how agriculture 

is performed, and today, there are thousands of agricultural technology choices, some of 

which date back to the beginning of human civilisations. Over thousands of years, humanity 

has accumulated various cultivars, implements, machinery, irrigation methods, sowing tech-

niques, pest management practices etc., all with the primary function of producing food, fod-

der and/or fibre. There exist many tested and viable technologies for more sustainable local-

scale agricultural systems (Pretty in Desai & Potter 2008:165-170). Thus a range of technolo-

gies for food production exist, and a careful choice between them is necessary because alt-

hough they share the same primary objective (food production), they have different secondary 

objectives (increasing national export revenue, subsistence, cultural value, increasing liveli-

hood security...) (Willoughby 1990:8-9). Importantly, they also differ in terms of their unin-

tended consequences, which are discussed below. 

2.3.1  Unintentionally unsustainable: technology in agriculture 

Technology has played an integral part in our history. Human creativity and ingenuity has 

dramatically altered the way we live and die, allowing the founding of complex societies with 

rich cultures, leading to some extraordinary advances in human health and longevity, and 

permitting science to explore previously unthinkable questions. We constantly innovate and 

create new ways of achieving our objectives (Willoughby 1990:8-9). 

However, our technological prowess enables us to affect the biosphere within which we live 

to an extent unmatched by any other species, intentionally or unintentionally. That “human 

activities that are motivated by economic, cultural, aesthetic and spiritual goals are now caus-

ing environmental and ecological changes of global significance” is undeniable (Chapin 

2000), and unfortunately, most of these environmental and ecological changes are unsustaina-

ble - they compromise future generations' ability to use the resources we have largely taken 

for granted. Our collective actions, including agricultural activities, are changing the bio-

sphere too rapidly for ecosystems to adapt. We are causing biodiversity loss at a rate compa-

rable to those of previous mass extinctions and the rate is accelerating (Aitken 1998), meaning 

the available genetic diversity for animal husbandry, plant breeding and medical research is 

rapidly dwindling. With the loss of species comes the disruption of complex ecosystem ser-

vices. Natural resources and energy sources – capital – that were once easily accessible are 

rapidly becoming depleted and accordingly, expensive. Chemical technologies that promised 

a new, more bountiful age of agriculture are losing their potency and revealing their devastat-
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ing long-term side effects as they persist in the environment and in human bodies; chemical 

insecticide use increased more than ten-fold between WWII and 1996, but the loss of food 

and fibre crops almost doubled over the same period (Harris 2000:2). Residues of pesticides 

are consistently found in breast milk in both high and low income countries (Landrigen et al. 

2002:A313), showing the unforeseen persistence and ubiquity of chemicals whose effects and 

behaviour are incompletely understood. 

This is not to say that agricultural technology is uniformly bad for people's wellbeing – on the 

contrary, it was the foundation for civilisation as we know it. Increased agricultural produc-

tion allows the existence of non-food producing specialists, and today it can free people from 

backbreaking labour and provide food for millions. However, in accomplishing this, human 

technology has so far been exploiting natural resources unsustainably, and with unintended 

consequences which sometimes only become apparent years after the technology's use. Our 

technology use must evolve to a state of sustainability if we are to meet peoples' basic needs, 

because we depend on these resources for our most basic of needs, as well as our more elabo-

rate wants. This is a truism which has been affirmed internationally as the “precautionary ap-

proach”. At Rio in 1992, it was agreed that: 

“In order to protect the environment, the precautionary approach shall be widely ap-

plied by States according to their capabilities. Where there are threats of serious or 

irreversible damage, lack of full scientific certainty shall not be used as a reason for 

postponing cost-effective measures to prevent environmental degradation,”  

(WSSD 2005:50). 

Basically, when it comes to resources which affect our and future generations' ability to se-

cure our basic needs, it is better to be safe than sorry. 

2.3.2  Power relations impact technology 'choice' 

Unfortunately, this statement is non-binding. Technologies that are known to be seriously 

harmful to human health and the environment continue to be used and indeed promoted, par-

ticularly in low income countries. One example is the continued and in some cases, increasing 

export from the USA of thousands of tons of pesticides which are banned, discontinued, se-

verely restricted, unregistered, or restricted in the USA to low income countries – often those 

known to have poor health and safety conditions for workers, unsafe application storage and 

application practices and inadequate user training (Harris 2000:5). Indiscriminate and wide-
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spread misuse of pesticides cause serious public health problems in already poor countries, 

causing intergenerational effects through contaminated foods and breast milk (Cypher & 

Dietz 2009:364). This double standard in technology safety and quality is symptomatic of the 

inequitable power relations which dominate global trade, and which are often exploited to the 

financial advantage of powerful actors. These power imbalances probably originally arose due 

to differing environmental and geographical conditions which enabled some societies to de-

velop technology earlier than others (Diamond 2005), and are still evident today in the domi-

nance of the technology, modes of production and development of richer countries, which 

prioritise “rapid and efficient economic growth, privileges the industrial sector and urban are-

as, and tends to support the first foremost,” (Parnwell in Desai & Potter 2008:111). 

Clearly, technology is not neutral. Although all aimed at food production, different technolo-

gies align with the interests of different actors. More powerful actors can and do influence 

people's technology choice, and when these actors are not held accountable to the poor rural 

people who are the end users of the technology, producers can suffer. One example is the 

complete overhaul of colonized countries' agrarian structure to produce commodities for the 

financial benefit of the colonising nations (Cypher & Dietz 2009:347). The tea for which Sri 

Lanka is so renowned did not even exist in Sri Lanka before it was colonised, yet enormous 

tracts of land were appropriated, cleared and planted for the cultivation of these crops, at the 

cost of much loss of forest cover, soil erosion and pollution and sedimentation of waterways 

(Herath 2001). 

2.3.3  Big is not necessarily better 

Technology choices made by “experts‟ far removed from the problems faced by poor rural 

people are typical of the urban bias bemoaned by Chambers (1983:1-6), who argues that the 

rural poor should be at the heart of any project for sustainable rural development. Colonisa-

tion introduced technologies which were 'designed not to exploit the potential comparative 

advantage of the dominated economy and its people... but to supply the coloniser's needs,” 

(Cypher & Dietz 2009:102). Unfortunately, similarly top-down development initiatives are 

still implemented today. Many past investments in public infrastructure such as irrigation 

channels in low income countries have proven unsustainable for economic, environmental and 

social reasons, because specific local time and place information was lacking (Ostrom et al. 

1993:25-31). Consultation with local users from the very beginning of the project would have 

circumvented these extremely costly development failures (ibid.). Large, top-down initiatives 
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tend to disrupt existing local social institutions and technology use patterns, often without 

allowing much time for adaptation. Large agricultural programmes are poor vehicles for sus-

tainable rural development: 

Given urban bias, given the general lack of investment funds available to most poor 

nations, and given that the pay-off from investments in agriculture and in rural areas 

often require decades of concentrated efforts to show success, it is perhaps not too 

surprising that examples of successful agricultural programmes in less-developed na-

tions are few and far between. 

(Cypher & Dietz 2009:346). 

The latest paradigm-changing, large-scale technological package in agriculture – the Green 

Revolution – dramatically increased production but was not optimally-adapted to the needs 

and constraints of the poorest producers. Initially, the technologies favoured already wealthy 

farmers over poorer ones, and while small farmers later adopted the technologies, the income 

gap had increased (ibid.:363). High-yielding varieties were designed for fertile, irrigated land, 

but those farmers on poor land could not benefit from this technology, and wages even in are-

as with increased production did not increase (ibid.). 

2.3.4  Appropriate technology2: Small is beautiful and practical 

If large-scale application of technology, infected by urban bias and designed by „experts‟ out-

side the target rural area are expensive, high-risk, ill-suited to the needs of the poorest users 

and have widespread, long-term negative effects upon failure, the theoretical counterpoint to 

this mode of rural development is appropriate technology. 

Developed most famously by respected economist E. F. Schumacher in the 1960's and 1970's, 

an appropriate technology has been defined as “any object, process, ideas, or practice that 

enhances human fulfilment through satisfaction of human needs,” (Hazeltine 2003:4).  Schu-

macher believed that one of these needs was satisfying, creative work involving technology 

which the user could shape and control, as opposed to 'dehumanising' work, which was a by-

product of the single-minded focus of neo-classical economics on increasing output (Schu-

macher 1983; Kaplinsky 1990:36). Schumacher (1983) was concerned with enhancement of 

the quality of life, rather than merely increasing the consumption of goods. 

                                                 

 
2
A closely related and often interchangeable term is “intermediate technology”. 
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An appropriate technology is therefore one which functions on a human scale as opposed to 

the mega-projects described above – users should be empowered to shape and control the 

technology themselves. Many features of an ideal appropriate technology have been de-

scribed. In general, an appropriate technology: 

 Is compatible with local, cultural, and economic conditions (i.e., the human, material 

and cultural resources of the economy); 

 Is consistent with the social and political institutions of the society in which it is used, 

 Utilizes locally available materials and energy resources, with tools and processes 

maintained and operationally controlled by the local population, 

(ibid.) 

More specific characteristics are that an appropriate technology: 

 Capitalises on local skills, ingenuity and needs in the innovation process, 

 Is non-violent to natural environment and ecosystems, 

 Is not an end in itself but is instead a part of development, owned and controlled by 

the community, 

(Budgett-Meakin 1992:14) 

 Is not capital intensive, 

 Is relatively labour intensive but more than productive than many traditional technolo-

gies, 

 Should decrease the dependency of a community on external economic, social and po-

litical forces. 

(Darrow and Saxenian 1986:8) 

Technological development initiatives with these characteristics should have a high ac-

ceptance rate by target communities, as they blend with, rather than disrupt traditional tech-

nologies. The emphasis on small scale technology, and local inputs and innovation should 

increase the possibility and effectiveness of social participation and control by even the poor-

est actors. Theoretically, appropriate technology is pro-poor and can help countries develop 

more equitably, bypassing the „dual economy‟ conundrum whereby a small group of powerful 

urbanites benefit from advanced technology, while the rural poor remain in disadvantaged 

subsistence lifestyles, or are forced to migrate to urban areas where they remain marginalised 

and in poverty (Parnwell 2009:523). 
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Appropriate technology projects are by definition cheaper and smaller than large projects, 

while simultaneously being less likely to fail because of their incorporation of users' 

knowledge at the earliest stages. Effectively, this means more sustainable development for 

each unit of money spent. Appropriate technology also aligns with the precautionary princi-

ple, because its small scale precludes it from large-scale environmental devastation which 

results from poorly designed mega-projects. 

2.4  Grand sustainability meets appropriate technology 

Grand sustainability is required to help all humanity meet their basic needs, but operationalis-

ing this is difficult at the project level, where, in my experience, “sustainability‟ is often little 

more than a buzzword to be used to secure grants. Common indicators for grand sustainability 

are at a high level, far removed from the realities of rural projects (UNDESA CSD 2001). A 

technology which is environmentally and economically sustainable on a national level will 

not succeed if it is inappropriate for local users. 

Development organisations and the communities they work with strive for livelihood-

improving interventions which are accepted and maintainable by target communities. Small-

scale, appropriate technology initiatives are purpose-designed for this, but they must also 

align with regional, national and international plans for grand sustainability – for sustainabil-

ity's sake, but also to garner institutional support from donors and the government. A technol-

ogy which increases local users' incomes but has downstream environmental effects which 

undermine the ability of others to meet their basic needs is also not sustainable. 

Ultimately, a technological development project must both possess grand sustainability and be 

appropriate for the target community. Therefore, an analytical framework combining the con-

cept of grand sustainability with the theory of appropriate technology should be useful in 

planning or assessing a truly sustainable technological development project, enabling those on 

the ground to devise and clearly present linkages between project outcomes and regional, na-

tional and international interests. 

2.4.1  Politics  

One factor which greatly affects a project‟s sustainability but which is not explicitly included 

in either appropriate technology or grand sustainability theories is compatibility with local 

political institutions. I decided to include this as a pillar in my analytical framework after 

some time in Sri Lanka with my host institution, whose work was reliant on the seemingly 
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arbitrary goodwill of local politicians. Grand sustainability is usually assessed at a country 

level, and thus does not reveal the role of local political institutions in promoting or hindering 

sustainable development. Appropriate technology, with its focus on increasing the self-

reliance of communities, erroneously suggests that projects and communities function in a 

political vacuum. However appropriate a technology may be, if political institutions or even 

key individuals are against it, it will not be a sustainable intervention. Since I am focussing on 

how real projects can be designed to be truly sustainable, the irritating reality of political in-

fluence cannot be ignored, thus I included “suitability to local political institutions‟ as one of 

the pillars of my analytical framework. 

2.4.2  My analytical framework 

  
Figure 2: Analytical framework to assess a technological intervention’s ability to sustainably reduce poverty 

among the targeted technology users. Each building block is integral to supporting the structures above. The 

intervention must display both grand sustainability and appropriateness to the target community. 

Figure 2 shows the three pillars of grand sustainability and the six pillars I chose as essential 

to an appropriate technology. While a serious deficiency in any one of these nine pillars could 

be sufficient to scupper the sustainability of any technological intervention, a lack in one pil-

lar may be compensated by another e.g. a technology which is culturally challenging may still 

be accepted by the community if they feel the technology improves local economic conditions 

sufficiently. The exception is the pillar of environmental protection, because this framework 

is based on strong sustainability. If a technology causes drastic loss in the natural capital's 

ability to supply basic needs to the community, this cannot be overcome by the technology 

being easily locally maintainable, for example. 
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2.5  Theoretical ambition 

My theoretical framework was developed as “a basis for considering how what is unknown 

might be organised,” (Silverman 2005:99). There are two parts to my theoretical ambition. 

First I take a simple deductive approach (Bryman 2008:9), using my analytical framework to 

explore the INGO‟s hypothesis that OPF with TV will be more sustainable and appropriate to 

farmers‟ needs than CPF with IV. The second part – an inductive analysis – uses my collected 

data and experiences to refine the theoretical framework, as described in Bryman (ibid.). 

Thus, I am attempting to create, apply and refine theory. 

Chapter 3: Methodology  

3.1  Meta-science 

In the field, epistemology and ontology seemed extremely abstract. Nonetheless, questions 

about “what is (or should be) regarded as acceptable knowledge in a discipline” (Bryman 

2008:13-21), or whether or not an external social reality even exists and can thus be described 

and analysed as such are fundamental. Indeed, my ontological and epistemological positions – 

interpretive and constructivist respectively - determine my methodology.  

Prior experience had instilled in me a naive inductivism, which heavily influenced my initial 

research design (Silverman 2005:71). However, this was dismantled by acknowledging the 

inescapable theory dependence of observation (Chalmers 1988). Since different theories lead 

individuals to perceive the same object or social fact in completely different ways, one cannot 

do otherwise than presenting his or her version of social reality (Bryman 2008:19). Thus I was 

forced to accept that I could not eliminate the influence of my personal values (ibid.:34), and 

furthermore that I was constructing my own account of the social world through a lens as a 

student, an engineer, a woman, a New Zealander… (ibid:19). 

I thereafter ceased to prioritise quantitative analysis and revised my research design to include 

semi-structured interviews of actors to provide me with data for my analytical framework. My 

study took on a mixed methods design, combining: 

 Literature reviews on environmental sustainability; 

 Quantitative cost-benefit interviews with farmers; and 

 Qualitative interviews with key respondents in Sri Lanka‟s paddy sector. 
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Quantitative cost-benefit analysis was retained alongside my qualitative methods for ontolog-

ical, educative, catalytic and tactical authenticity: concepts which are „controversial‟ in social 

research circles because of their „emphasis on practical outcomes‟ and actual utility to re-

search subjects (ibid.:379). This controversy confuses me. Several texts discuss the ethics of 

social research, stating for example that it is “important to offer feedback to all parties that are 

under study,” (Silverman 2005:263). I would argue that for ethical reasons, in the absence of 

any remuneration for research respondents‟ contributions, social research should be of value 

to them, and that practical, usable findings should be a research priority. Although quantita-

tively measuring an external reality and eliciting qualitative responses about the same phe-

nomenon is epistemologically inconsistent (Bryman 2008:602-606), this research design im-

proves my research‟s utility or „authenticity‟, and is in fact necessary to evaluate all nine pil-

lars of my theoretical framework. 

3.2  Data collection 

3.2.1  Initial sampling restrictions 

The task assigned to me by the INGO was to conduct a macro-economic analysis to draw 

conclusions about the feasibility of scaling up OPF with TV nation-wide. Such generalisation 

requires a nationally representative sample of farmers, obtained through careful probability 

sampling (Bryman 2008:168), which requires some kind of database of farmers with infor-

mation on location, holding size and irrigation for stratification purposes. Unfortunately, in 

Sri Lanka, such a database does not exist, and the organisation did not have a comprehensive 

database for the farmers involved in their trials.  

3.2.2 Mixed methods: cost-benefit ‘cases’, in-depth interviews, observations 

This methodological difficulty also motivated my mixed methods approach. My only option 

for examining macro-economic potential was to conduct in-depth cost-benefit interviews with 

as many farmers as I could access – not a statistically representative sample, but a group of 

economic „case studies‟ – and complement this with the use of government import/export 

statistics. For the remaining pillars, I formulated guides to interview key respondents. I also 

visited traditional paddy trial sites in Batticaloa, and attended a decadal conference on the rice 

sector in Sri Lanka to make direct observations. 

Interviewees were purposively selected according to their influence/roles in the Sri Lankan 

paddy sector (Bryman 2008:415). I aimed for a sample of respondents which varied in key 
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characteristics and interests to reflect the diversity of views of influential actors (ibid.). Based 

on pilot interviews, literature reviews, I chose seven categories of respondents.  

Table 1: Key respondent categories 

Category Role in market map 

Politicians/Civil servants in the agricultural sector Business environment 

Civil society organizations (CSO) with experience with local farmers 

and familiarity with the concepts of sustainable, alternative or organic 

agriculture and/or market issues relevant to organic rice production  

Business environment 

(advocacy)/Business ser-

vices (service provision) 

Crop/Soil scientists from the public sector Business environment 

Crop/Soil scientists from the private sector Business services 

Representatives of large agribusiness companies which are extremely 

influential in Sri Lanka by virtue of their sizable and strategically dis-

tributed financial resources 

Business services 

Low income, small and medium scale paddy farmers who had experi-

ence of both conventional and organic methods, and traditional and im-

proved varieties 

Market chain actors 

Representatives of marketing organisations for paddy Market chain actors 

These categories were inspired by Albu and Griffith‟s market map, which describes market 

systems involving small-scale producers (2006:12). As shown in Figure 3, actors/factors are 

identified as part of: 

  “The business environment 

Infrastructure and policies, institutions and processes that shape the market system…; 

 The market chain actors 

The chain of economic actors who own a product as it moves from primary producers 

to consumers…; [or] 

 The service providers 

The business and extension services that support the market-chain‟s operation,”  

(ibid.:13). 
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Figure 3: Example market map – aloe in Kenya (adapted from Albu and Griffith 2006:14) 

 

I aimed for at least two respondents from each category. I hoped for more interviews with 

farmers, because the ultimate purpose of my research was to investigate if and how their live-

lihoods could be sustainably improved through OPF with TV. Ultimately, my interviewees 

were as follows. 

Table 2: Interviewees and their roles in the market map 

Interviewee/ 

Group
3
 

Market map  

role 

Description 

BE1 Business  

environment 

Head of a centre for sustainable agriculture research and development, 

which works closely with a local CSO advocating zero budget farm-

ing. Also on the board of the National Science Foundation. 

BE2 Business 

environment 

Policy analyst for the local CSO with which A works closely. Pro-

motes alternative farming, works with farmer organizations around the 

country. 

BE3 Business 

environment 

Member of same CSO as BE2, paddy farmer. 

BE4 Business 

environment 

Labour activist, member of same CSO as BE2 and BE3, advocate of 

natural farming 

BE5 Business 

environment 

Lecturer at local university. Studied soil scientist (undergraduate), 

general agriculture and soil specialist (Masters), soil and environmen-

tal science (PhD, University of Reading). Experience in government 

agriculture bodies overseas. 

BE6 Business 

environment 

Retired professor in Agronomy, worked for 20 years at a local univer-

sity. Specialist in plant breeding and seed technology. 

BE7 Business 

environment 

Agrarian Development officer of the Agrarian Development Depart-

ment (extension officer) and rice farmer, organises training etc. for 

group MC4 of interviewees.  

                                                 

 
3
 For brevity, interviewees/interviewee groups will henceforth be referred to by their identifying codes. BE = 

business environment actor, MC = market chain actor, BS = business service providing actor, according to their 

roles in the market map. 
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MC1 Market chain Commercial paddy farmer in the dry zone, also an activist and con-

server of traditional seeds 

MC2 Market chain Manager of a social marketing organisation working with rural farm-

ers and producers including traditional paddy farmers 

MC3 Market chain Manager of a large organic paddy and vegetable cooperative farm. 

Runs training programmes for farmers and works on market chain 

development. Also engages in advocacy and education work for or-

ganic/biodynamic farming. 

MC4 Market chain Association of medium scale paddy farmers who have received train-

ing in “natural farming‟. In Batticaloa (dry zone). 

MC5
4
 Market chain Commercial paddy farmer (15 acres) and government worker in Batti-

caloa. 

MC6 Market chain Commercial paddy farmer (15 acres) and government worker in Batti-

caloa. 

MC7 Market chain Medium scale paddy farmer in low country wet zone, Galle. Cultivates 

7 acres with conventional methods and varieties, and 0.5 acres organi-

cally with traditional varieties. Also cultivates cinnamon and other 

vegetables. 

MC8 Market chain Small scale paddy farmer in low country wet zone, Galle. Cultivates 

0.5 acres with conventional methods and improved varieties, and 0.5 

acres organically with traditional varieties.  

MC9 Market chain Small scale paddy farmer in low country wet zone, Galle.  Cultivates 

0.5 acres with conventional methods and improved varieties, and 0.5 

acres organically with traditional varieties. 

MC10 Market chain Small scale paddy farmer in low country wet zone, Galle.  Cultivates 

1.5 acres with conventional methods and improved varieties, and 1 

acre organically with traditional varieties. 

BS1 Business 

services 

Doctorate in economics, assistant programme director and programme 

manager in a government-funded foundation promoting organic home 

gardening for extremely poor farmers. Previously worked in a 

prominent international NGO. 

BS2 Business 

services 

Development worker in international NGO, focused on waste man-

agement and agriculture based on co-operative management. Also a 

journalist who writes on farming and development. Undergraduate 

degree in agriculture and crop science. 

BS3 Business 

services 

Well known rice breeder for an influential private sector company, 

which produces a large proportion of the national seed paddy, is the 

leading provider of agrichemicals in Sri Lanka and manages large 

government owned farms. The company represents many multination-

al agrichemical companies including Dow Agro Sciences, Syngenta, 

United Phosphorous Ltd. Studied at a local university for undergradu-

ate level, then in Virginia Tech for their Masters and PhD. Worked 28 

years as a rice breeder in the public sector before moving to private 5 

years ago. 

BS4 Business 

services 

Director of an influential private sector company which supplies agri-

inputs, particularly chemical spraying equipment. Has 25 years‟ expe-

rience in the field as an executive and in sales and marketing. Trained 

as an agriculture technician, has a diploma in agriculture. 

BS5 Business Managing director of the group of companies of which interviewee 

                                                 

 
4
 Interviewees MC5-MC10 were interviewed using a detailed cost-benefit spreadsheet (Appendix C), as opposed 

to all others whose interviews were based on the guide in Appendix D. 
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services BS2‟s company is a part. 

BS6 Business 

services 

National programme coordinator for a federation of farmers which 

works to conserve traditional paddy and vegetable varieties and meth-

ods of farming.  

BS7 Business 

services 

Advisor and board member of the same organization as interviewee 

MC5. Also a retired farmer.  

BS8 Business 

services 

Trainer and field coordinator for the same organization as interviewees 

BE7 and MC5. Trains farmers and farmer leaders to grow organic 

paddy using traditional systems.  

BS9 Business 

services 

Project manager for an international NGO in Sri Lanka, works on 

livelihood enhancing projects for poor farmers including one using 

traditional varieties of paddy in marginal, saline, and/or flooded land. 

Undergraduate degree in crop science from a local university. Worked 

with farmers MC7-MC10. 

In theory, my sampling was purposive, and where possible I contacted interviewees directly. 

In practice however, I required help accessing my respondents both for initial contact and 

occasionally via translation. Therefore, snowball sampling – convenience sampling in which 

“the researcher makes initial contact with a small group of people who are relevant to the re-

search topic and then uses these to establish contacts with others,” (Bryman 2008:184-185) – 

was also used, notably for all my interviews with farmers. I was fortunate in having two non-

judgemental gatekeepers with extensive contacts within civil society, academia and the public 

sector. Many respondents went to great lengths to connect me with other individuals or organ-

isations. 

3.2.3 Interviewing 

“Interviewing is a craft [which] does not follow content- and context-free rules of method,” 

(Kvale 1996:105). It is an art I have yet to perfect. My first interview guide was rigidly based 

upon my analytical framework. I was well-prepared with a camera, batteries and cue cards for 

the initial briefing (ibid.:128). However, although my questions were painstakingly worded 

and ordered to be neutral and open, and they performed well in a thematic dimension (Kvale 

1996:129-130), they left much to be desired in terms of the dynamic dimension, which is re-

sponsible for “promoting positive interaction” between the interviewer and respondent (ibid.). 

I soon realised that inflexible adherence to the guide was inappropriate, because the open-

ended questions elicited answers to more than one question at a time. With experience, I be-

came more adept at being “[open] to changes of sequence and forms of questions in order to 

follow up the answers given and the stories told by the subjects,” (ibid.) and my interview 

guide become a list of topics to ensure I covered. 
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The interviews were intended to be one-on-one to obtain the rich, detailed answers desired 

from qualitative interviews (Bryman 2008:437). However, occasionally spontaneous opportu-

nities arose for small group interviews, for example with several members from an organisa-

tion. Although I had not planned for this, I was able to use the same interview guide to elicit 

the relevant information from the respondents. Despite having multiple respondents interact-

ing, I still viewed these sessions as group interviews, not focus groups, because I was interest-

ed in their individual perceptions, not their interactions,” (ibid.).  

3.4  Ethical considerations 

I am unfailingly grateful that all respondents were extremely willing to share their perceptions 

with me. I believe this is due in part to my status as an independent research student who is 

not funded by any organisation with local interests. However, as a foreigner I am inherently 

“urban based and urban biased,” (Chambers 1983:9), which brings into question the ethics of 

my research, not to mention the legitimacy of my findings. However, I have sought to practice 

ethical conduct at each of the seven research stages (Kvale 1996:111), securing informed con-

sent, offering confidentiality, retaining video recording, transcribing each interview verbatim, 

and in particular, keeping in mind that his maxim that “research with human participants must 

serve scientific and human purposes.” With this in mind, I will send the final report to all re-

spondents who requested it. 

3.5  Quality considerations 

This study would be improved with further data collection. Ideally, I would have continued 

interviewing until saturation point for each category, beyond which further interviews did not 

reveal any new relevant information (Ragin 1994:86). Logistical constraints unfortunately 

made this impossible. Also, the tight-knit community of actors in the paddy sector meant that 

many of my interviewees knew each other professionally, which was both beneficial for ac-

cess, yet challenging because of the risk that antagonistic or collaborative individual actors 

might communicate with each other to intentionally or unintentionally affect the ecological 

validity of my investigation (Bryman 2008:32). This can be partially overcome through direct 

observations. 

The need to critically assess the motivation and target audience of data from every source was 

emphasised by the differing quantitative information I obtained from actors – private sector 

actors gave different figures for paddy yields to those from civil society organisations. A sim-

ple review of the methodology of local crop scientists‟ papers shows that generalisations have 
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been made inappropriately, and external reliability is often very poor – methods used in the 

field experiments, even at prestigious local research institutes, are not recorded in adequate 

detail to allow reproductions of studies. For qualitative analysis, such disagreement between 

actors is itself a useful finding, and is acceptable within my constructivist epistemological 

position. It also adds to the authenticity and potential impact of the work, because understand-

ing how different actors perceive the same situation can be used to facilitate communication 

and explore avenues for collaboration or conflict resolution. However, for quantitative data 

which supposedly represents hard facts about an external, measurable reality, such disagree-

ment is a disappointing reminder of how misleading natural science and statistics can be, and 

subtracts greatly from the authenticity and practical use of the data. I use literature to triangu-

late such data. 

My mixed methods approach, and range of interview subjects inherently offers a useful trian-

gulation strategy.  Information is on key issues in the paddy sector can be crosschecked be-

tween actors (Bryman 2008:380), and it has often been the case that small factual errors in 

responses are rectified in later discussions. The overarching message concerning the quality of 

my research is that it is incredibly difficult if not practically impossible to be a truly good 

scientist, who questions, crosschecks and critically analyses the motives behind every data 

source, while humbly acknowledging the limitations to their own research. It has been dis-

heartening to see the misleading way in which „objective research findings‟ are presented, and 

even more so to see how often such information is accepted – so I shall strive in my analysis 

to be explicit about the personal values inherent in my research, as well as the limitations of 

all the data I have collected. 

Nevertheless, two major concerns are: 

 The underrepresentation of female farmers/female household members. Only MC9 

and a number of farmers in group MC4 were female, and they play significant roles in 

paddy production, in addition to their family duties and other work; 

 The interviewing of only paddy farmers who had at some experience with OPF and 

TV. Through their contact with my CSO gatekeepers, they have (re-)learnt about these 

technologies and their benefits and disadvantages, and are therefore likely to express 

different opinions to those who have not had such contact, affecting the reliability of 

my data, and limiting the conclusions which can be drawn from my analysis. 
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Chapter 4: Results and analysis  

In this chapter, analysis of the technologies is conducted pillar by pillar. Based on the layout 

of the market map with business environment actors on top, market chain actors in the middle 

and business service providers at the bottom, interviewees‟ key quotations are displayed. 

Quotations in support of OPF and/or TV are shown in green boxes. Those favouring CPF 

and/or IV are shown in red boxes. Neutral or contradictory comments are in yellow boxes. 

Thus, one can quickly grasp the level of support for organic/TV or CPF/IV amongst the three 

groups of actors. Analytical texts follow each diagram. 

4.1  Assessing grand sustainability 

4.1.1 Macroeconomic development  

Figure 4: Responses on macroeconomic development  

Respondents held strongly diverging views on OPF‟s and/or TV‟s potential to contribute to 

Sri Lanka‟s macroeconomic development. While national debt remains problematic (BE4 

2010), Sri Lanka has been self-sufficient in rice for five of the past six years (GoSL 2010). 

Maintaining this is a fiscal and political priority.  

BUSINESS  

SERVICES 

BUSINESS  

ENVIRONMENT 

MARKET 

CHAIN 

ACTORS 

“What they see as true 

profits are actually fake… 

More than 80% of the cost 

goes to GoSL… the people 

pay the price.” (BE5 2010) 

“Further increases in fertiliser are not 

leading to increases in yield… [the 

cost] is a huge burden for govern-

ment.” (BS2 2010) 

“Sometimes you get outbreaks, and if you don‟t 

apply chemicals the yield will be zero.” (BS4 

2010) 

“All the profits go to multina-

tionals.” (BS7 2010) 

In a village 3 years ago, farmers were getting 

60 bags/acre from chemically cultivated land, 

now they are getting only 40. One farmer said 

he initially got 15 bags/acre with organic farm-

ing, but this doubled over 4 years matching the 

chemical yields he got.   (MC4 2010) 

[On the fertiliser subsidy] “It‟s a vote 

getting thing, an emotional thing, it 

has only a perceptual value… it [is] 

not… significant to the cost of paddy 

production.” (BS5 2010) 

“[Organic and conventional] should go side by 

side until farmers are fully convinced to go for 

organic farming. But big farmers will go con-

ventional, because at the moment it is still 

more profitable.” (BE7 2010) 

“Farmers get high yield from the new varieties in the large 

scale irrigation and the dry zone. They have the best condi-

tions and they can manage the water. But the normal [wet 

zone] farmer using the new inputs and varieties in the wet 

zone could not get big harvests, because the technology is not 

suitable to that environment and soil conditions.” (BS6 2010) 

“Within a short period, trying to con-

vert high yielding conventional paddy 

land to organic land will cause a seri-

ous loss in production which will have 

an effect on the economy and the price 

of rice in Sri Lanka.” (MC2 2010) 

“The government has a concern to promote organic, because 

they can‟t keep continuing the fertiliser subsidy, especially 

with the new inclusion of the North and East areas, which is 

more than 100,000 acres.” (BS8 2011) 
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All private sector representatives saw yields as the key concern. They maintained that OPF 

would threaten national rice self-sufficiency, referring to past Green Revolution successes, the 

„inability‟ of OPF to produce yields comparable to those obtained by chemical methods be-

cause of perceived nutrient cycle deficiencies, and lack of disease-resistant breeding in TV. 

Their focus on yield is comparable to weak sustainability‟s focus on only one form of capital. 

In contrast, almost all other interviewees considered a diversity of factors, including the heavy 

and accelerating cost of importing fertiliser and agrochemicals (Appendix B), lost labour and 

healthcare costs from chemical-related ill health, salaries for extension staff, and the increas-

ing cost of fertiliser subsidies, especially with the North and East returning to cultivation 

(BE1, BE5, MC1, BS2, BS5 2010; BS9 2011). This breadth of analysis indicates that these 

actors, like this study, take a strong sustainability perspective. They saw CPF as profiting 

multinational agrichemical companies at great cost to the GoSL, and perceived OPF as part of 

the solution for genuine long term macroeconomic stability (ibid.). 

All interviewees explained that 100% conversion to OPF would cause, at least initially, a se-

rious drop in national paddy production. However, while private sector stakeholders rejected 

the possibility of organic to yield well under any circumstances, farmers and public sector 

scientists shared their experiences of increasing yields from organic paddy cultivation over 

time as the soil gains organic matter content and healthier communities of microorganisms, 

and the opposite for CPF land (BE4, BS2, BS3, BS4 2010). BE6 suggested 10 years as the 

period for organic yields to match CPF yields (2010). BE1 proposed a subsidy in the form of 

money for organic farmers to overcome the initial yield drop, claiming that after two to three 

seasons this subsidy could be dropped (2010). Empirical studies show CPF yields stagnating 

and/or declining in Green Revolution lead areas around the world (Rosset et al. 2011; Tilman 

et al. 2002:673).  

BE5, BS1, BS2, BS6 (2010) and BS9 (2011) in particular emphasised that they were not ad-

vocating a complete shift to OPF in Sri Lanka, but that OPF with TV could yield as well as 

CPF under certain conditions, and that such practices should be pursued in these areas first. 

IV have been developed to give bumper yields under ideal conditions (dry zone with major or 

minor irrigation schemes, usually large scale commercial farmers), which they do. However, 

they perform worse in marginal lands with rain-fed irrigation systems, salinity, iron toxicity, 

water stress or flooding which are predominantly cultivated by very small scale farmers (MC3 

2010; Rathnabharathie 2009). TV with special characteristics (such as the ultra-tall and there-
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fore flood resistant maha ma vee) out-perform IV in these areas (ibid.). Since TV are not ferti-

liser responsive, fertiliser use here would be counterproductive, merely causing the plants to 

grow too tall and „lodge‟
5
, so these varieties lend themselves to OPF or at least fertiliser-free 

cultivation.  

Thus, given their characteristics, TV are better cultivated organically. Perhaps not surprisingly 

given the interviewee‟s profession, use of TV was not viewed positively by private sector rice 

breeder BS3, who explained in detail how IV are bred for disease resistance, unlike their al-

legedly weak and susceptible traditional cousins. However, another plant breeding specialist, 

BE6,  explained that, “TV have general adaptations, they are resistant to pests and diseases in 

general and they do better under low levels of management compared to IV,” (2010). Certain-

ly, weedicides and pesticides act as strong selective pressures, and “any improvement in crop 

resistance to a pathogen is likely to be transitory,” (Tilman et al. 2002:674). Interestingly, soil 

specialist BE5 whose research found strongly in favour of OPF, maintained that what was 

important in maintaining soil fertility was the cultivation method, not the variety. BE5 sug-

gested that even the fertiliser needs of improved plants could be met with judicious applica-

tion of organic inputs (2010), although optimal control of nutrient release from organic input 

requires more research (Tilman et al. 2002:673). 

Currently, a statistically negligible area of paddy land in Sri Lanka is cultivated organically. 

Thus, I was interested to see if national rice self-sufficiency would actually be threatened by 

significant conversion of rain-fed paddy land to OPF with TV. As an estimate, I used data 

from my host INGO‟s field studies. The average yield of the OPF plots was used to estimate 

the national yield if all rain-fed
6
 land Galle, Matara, Hambantota and Ampara were converted.  

                                                 

 
5
Fall over 

 
6
 I only extrapolated for rain-fed land, because this was the type of land on which the OPF and TV were trialled 

in Galle, Matara, Hambantota and Ampara.  
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 Figure 5: Hypothetical yield in Maha 2009/2010 + Yala 2010
7
 if all rain-fed, prepared land in Galle, Matara, 

Ampara and Hambantota were cultivated using OPF and TV. The red dotted line indicates the national require-

ment for paddy in 2010 (GoSL 2010) 

As Figure 5 shows, based on 2010 national yield data, national rice self-sufficiency would be 

maintained even if all rain-fed cultivation was lost, so the conversion seems macro-

economically sound: foreign exchange would be saved on input imports without yield being 

overly compromised. While the population is still growing, yields from organic cultivation 

tend to increase over time, and large amounts of land are opening up for cultivation in the 

North and East, which would help to offset increasing demand.  

                                                 

 
7
 Maha and Yala are the two paddy cultivation seasons in Sri Lanka. Maha occurs during the north-east monsoon 

from September to March the next year, while Yala stretches from May until the end of August (GoSL 2010). 
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4.1.2 Social development 

 

Figure 6: Responses on social development 

Unlike for macroeconomic development, responses to questions about social development 

were almost uniformly positive or neutral on OPF/TV and negative or neutral on CPF/IV.  

The most common concern was about perceived health damage caused by chemical farming. 

Health problems observed and mentioned by interviewees included breast milk contamina-

tion, pesticide bioaccumulation, early-onset puberty from exposure to oestrogenic pesticides, 

contamination of drinking water with nitrate leading to methaemoglobinemia (blue baby syn-

drome), and the rapid spread of kidney disease in Anuradhapura, a major rice-producing re-

gion in the dry zone (BE1, BE4, BE5, BE6, MC1, MC3, BS1, BS3, BS7 2010; BS9 2011). 

BS3 (2010) maintained that these problems were not directly related to agriculture and could 

even happen with organic inputs depending on the amount of nitrate released, but it is much 

easier to over-apply nitrate in the form of urea than manure, so this seems unreasonable. 
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BUSINESS  
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“[Conventional 

agriculture] is not 

for the benefit of 

society. It is for the 

benefit of the mer-

chants… it doesn‟t 

serve human be-

ings.” (BE1 2010) 

“Organic cannot be 

used for poverty re-

duction. You cannot 

think only about poor 

farmers.” (BS3 2010) 

“To develop in Sri Lanka you have to have commercial farming, the land size holding 

should get bigger and bigger. Machinery will take place of labour.” (BS4 2010) 

“Human relations are much more im-

portant [than profit]… We should make 

community based farmers network. We 

try to mobilize people to understand their 

rights to live and cultivate as they want.” 

(MC3 2010) 

The farmers feel that they are „trapped‟ in 

a chemical agricultural system and it is 

difficult to get out. At first fertilizer was 

free, but their fields got used to it and now 

they have to pay more and more for ferti-

lizer. (MC4 2011) 

“[Because of conventional agricul-

ture] this nation has become almost 

sick...” (BE4 2010) 

“In my younger days 

I used to farm… the 

farm was a collective 

activity… the con-

ventional forms have 

[led to] consumerism 

and now develop-

ment is measured in 

how much you can 

consume.” (BE1 

2010) 

“[With organic farming, farmers‟] 

income is stable. Therefore they 

will not usually be faced with in-

debtedness or dependence... There 

is minimal involvement from out-

side. They have more control over 

their livelihoods.” (BE5 2010) 

“Health is 

deteriorat-

ing, we see 

cases of 

poisoning. 

Also you get 

pollution 

which af-

fects their 

health.” 

(BE6 2010) 

“Large scale farmers use tractors and are 

bound by authorities‟ orders for irrigation. 

But small scale rain-fed farmers are not 

dependent on authorities‟ orders. They can 

work together… build up relationships with 

each other.” (BS6 2010) 

“Now we have a diabetic 

society which we didn‟t 

have before… Instead of 

going organic we are scal-

ing up the health sector!” 

(BS9 2010) 
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BE5 said awareness of these health effects among society was low but increasing (2010). 

However, even full-time farmers with only secondary education preferred to eat their organi-

cally produced rice for health reasons, if they practised both kinds of cultivation. This may be 

because of their exposure to and education about OPF or personal experiences: a paddy farm-

ing family I visited informally had suffered multiple cases of accidental pesticide poisoning. 

The knowledge and accountability gap between producers/sellers and users of agrochemicals 

is an extension of power imbalances in the international agrochemical market (section 2.3.2). 

Research supports the interviewees‟ misgivings. Misuse of pesticides “may damage water, air 

and soil and eventually endanger the health of pesticide users, bystanders, residents and con-

sumers. They can cause acute, chronic or long-term health impairment, depending on the level 

and duration of exposure,” (EUROPA 2006). Unfortunately, they are ubiquitous: “Unwanted 

amounts of certain pesticides are regularly found in environmental media (in particular water) 

and residues exceeding regulatory limits are sometimes found in agricultural food and feed,” 

(ibid.). Despite regulations, the annual number of deaths due to pesticide poisoning in Sri 

Lanka was well over 1000 between 1986 and 1996, and in south India damaging pesticide 

residues in breast milk have been recorded for decades (Tanabe et al. 1990). Even synthetic 

fertilisers have been linked with human health problems. Nitrate-contaminated water has been 

linked with methaemoglobinemia (blue baby syndrome) on the Kalpitiya peninsula on Sri 

Lanka‟s west coast (UNDP 2010). OPF uses no pesticides, weedicides, fungicides or synthetic 

fertiliser. It therefore eliminates the risk of ill health from synthetic chemicals for everyone – 

from farmer to consumer. Interviewees BE1 (2010) and BS9 (2011) also described health 

benefits of TV, citing changing food habits and the complete dominance of less nutritious IV 

as a cause of the increase in non-communicable disease in Sri Lanka.  

The second negative social effect of CPF described was the loss of social capital: a once 

communal activity became individualistic and profit-focussed. Explanations for this included 

ubiquitous „propaganda‟ by the government and agricultural input companies promoting new 

tools, chemicals and seeds as ways for farmers to get rich and buy vehicles, and the central-

ised irrigation systems of major and minor schemes, which require all paddy fields to be ready 

for irrigation simultaneously (BE3, BE6, MC3, BS6 2010). The top-down involvement of 

non-local actors in paddy cultivation was viewed negatively by BE5, MC3 and MC4 as taking 

away farmers‟ control of their own livelihoods and forcing upon them inappropriate technolo-

gies which prioritise mass production and profit over self-sufficiency (2010). Their technolo-

gy switch away from organic production is encouraged by companies and the government by 
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heavily subsidised or free inputs or equipment such as sprayers (BS4 2010), but as the price of 

these inputs climbs, farmers reportedly felt „trapped‟ in the chemical system of farming (MC4 

2010). Fortunately for farmers, hybrid paddy seed which does not breed true to type and must 

thus be bought from companies every season has not yet become widely established in Sri 

Lanka (BS3 2010). For biosecurity reasons, it is illegal to import rough rice. However, BS3‟s 

company is now developing such varieties with the support of the International Rice Research 

Institute (IRRI) (Overett 2005). The establishment of such varieties in Sri Lanka will only 

increase poor farmers‟ dependence on capital-intensive cultivation, and will increase the dam-

aging social effects of uncertain livelihoods. The dependence of CPF farmers‟ incomes on 

outside factors reportedly led to indebtedness and livelihood instability (BE5 2010). 

Thirdly, interviewees commented on the close link between the market-driven agricultural 

sector and social unrest (BE1, BE3, BE2, MC1 2010). Farmer MC1 was imprisoned for four 

years for his role in the youth uprising. Dissatisfied, educated rural youth, “have been… the 

main force behind social unrest and violent insurgencies in the country on several occasions,” 

(Amarasuriya et al. 2009:18). Youths‟ increasing expectations of employment and income are 

undoubtedly encouraging youth to shun paddy farming (BS4, BS5 2010). However, the com-

plete dominance of CPF refutes BS4‟s assertion that youth are turning away from paddy farm-

ing and preferring to sell their labour for precarious, irregular seasonal work because of the 

poor productivity of the „traditional sector‟. Furthermore, youth unemployment in Sri Lanka 

is high: around 40% of total unemployment (ibid.) A major obstacle to employment creation 

identified in 2006 by the National Action Plan for Youth Unemployment was …a lack of ade-

quate community infrastructure, especially poor access to roads, electricity and markets, 

means that especially micro-, small- and medium-sized enterprises are prevented from grow-

ing and employing more people,” (ibid.). With this in mind, BS4‟s assertion that, “To develop 

in Sri Lanka you have to have commercial farming, the land size holding should get bigger... 

Machinery will take place of labour,” is anachronistic, and discourages social development. 

Overall, private sector interviewees‟ understanding of the social effects of CPF on poor paddy 

farmers did not match those given by CSO and farmers themselves. BS4 grandly claimed, 

“We can‟t say we are selling inputs. We are contributing to developing Sri Lanka,” but „de-

velopment‟ means different things to different actors. Company growth, high yields for na-

tional level food security and profits are the aims of the private sector (BS3, BS4, BS5 2010), 

but income stability, freedom from indebtedness, health, autonomy over one‟s livelihood and 

cultivation, and support for small producers are what farmers and CSO saw as social priorities 
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(BE1, BE2, BE3, BE4, MC1, MC3, MC4, BE7 2010, BS9 2011). Schumacher‟s advocacy of 

technology which users can shape and control is reflected in the opinions of farmers and CSO. 

CPF‟s dominance even amongst small, capital-poor farmers reveals the ongoing domination 

of technology focused solely on increasing output, as explained in section 2.3.3. The private 

sector actors use the language of development, but it fits poorly with their organizational ob-

jectives. BS3 maintained that, “Organic cannot be used for poverty reduction,” but in the 

same breath continued: “You cannot only think about poor farmers.”  

4.1.3 Environmental protection 

Figure 7: Responses on environmental protection 

As with social development, OPF was perceived as better for the environment than CPF by all 

interviewees, except those who profited from input sales. Eutrophication from fertiliser run-

off (BE1 2010), unintended side-effects of pesticides and weedicides (BE1, BS3, BS1 2010), 

loss of forest cover and biodiversity (BE1, MC1, BS5 2010), greenhouse gas emissions con-

tributing to climate change (BE4, MC1 2010), and the decimation of balanced soil microbial 

communities (BE5, BS2 2010) were attributed to CPF. Plant breeder BS3 claimed that soil 

microorganism composition was not affected by the addition of fertiliser, pesticides and 

“[Organic agriculture 

will] mitigate the impact 

of greenhouse gases, 

poisonous gases.” (BE4 

2010) 

“The Mahaweli [irrigation scheme] caused 

loss of forest cover and biodiversity… Peo-

ple realized that the land is spoiled because 

of the fertiliser…We try to protect the cli-

mate and reduce global warming through 

traditional practices.” (MC1 2010) 
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“The destruction 

of the environment 

and the diversity 

of nature is unde-

niable in the con-

ventional mode.” 

(BE2 2010) 

“[It‟s] much better for the environment to 

grow rice on aerated soil, and without chemi-

cal fertilisers or pesticides.” (BS2 2010) 

“[Organic agriculture] 

would create a dirty nation 

because you need huge 

amounts of organic matter 

using municipal waste or 

cow dung, but if you did 

this across the country it 

would be an environmen-

tal disaster.” (BS4 2010) 

“[Input companies] gradually trap farmers by ini-

tially giving them inputs for free, because once 

you use a chemical to kill the pathogenic microbes 

in the soil, all the microbes are destroyed in a kind 

of sterilization. This wipes out natural control 

mechanisms, so the farmer will have to use the 

same chemical again and again.” (BE5 2010) 

“But we are working 

with 3 world renowned 

companies. Bayer 

Crop Science, Dow 

Agroscience, and 

Monsanto. They al-

ways produce new 

generation pesticides.” 

(BS4 2010) 

“We had a chemical-free plot... In those, mi-

croorganism composition was not much dif-

ferent and the yields were very low. I am not 

sure which papers you can look at to verify 

this.” (BS3 2010) 

“Climate is also damaged by chemical agriculture.” 

(MC3 2011) 

“There is no damage to the environ-

ment [from organic farming].” (MC2 

2010) 

“The only things that are damaging are the pesticides, weedicides, insecticides… now 

they are all biodegradable... [But] still we cannot be 100% sure.” (BS3 2010) 
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weedicides but was unable to direct me to papers which supported his claim. In contrast, soil 

expert BE5 explained at length how soil microbes were crucial for soil fertility, enabling the 

greatest biodiversity (tropical rainforests) to exist on the poorest soils (humid tropical soils) 

(van der Heijden et al. 2008). He explained, “The addition of even minute quantities will 

dramatically change or harm these populations,” effectively sterilizing the soil and forcing 

farmers to reapply fertiliser to obtain comparable yields. He also mentioned the important but 

incompletely understood role that balanced soil microbial communities play in regulating 

atmospheric CO2 (Lou & Zhou 2006:3). 

Soil is a vital natural resource for humans; it provides, directly or indirectly, almost all our 

food and fibre (Fitzpatrick 1998:1). Soil is composed of a balanced mixture of air, water, 

mineral material, organic matter and beneficial organisms, all of which are necessary for soil 

fertility (ibid.). Introduction of agro-chemicals and machinery can negatively affect soil 

productivity by making conditions uninhabitable for beneficial organisms, and compacting 

and disrupting the soil structure. Field trials comparing land which had either organic fertility 

amendments such as manure and compost, or chemical fertilisers added to it, show that organ-

ically farmed land had “enhanced beneficial soil microorganisms, reduced pathogen popula-

tions, increased soil organic matter, total carbon, and cation exchange capacity, and lowered 

bulk density thus improving soil quality,” (Bulluck et al. 2002). Trace minerals in soil (and 

subsequently, crops) are also depleted when chemical fertilisers with imbalanced nutrient pro-

files are used intensively.  

Poorly managed CPF not only degrades soil, it also promotes pest fitness. Monocultures – 

large, genetically uniform areas with only one species - do not exist in nature, yet are the basis 

for commercial agriculture, which requires uniformity for mechanisation to be efficient. 

Broad spectrum pesticides which quickly kill whole generations of pests seem to be conven-

ient for dealing with unwanted species. However, large areas of genetically uniform crops are 

susceptible to devastation by one pest/pathogen, and pests/pathogens quickly develop pesti-

cide resistance (Tilman 2002:673). It is now recognised that a more holistic or integrated ap-

proach to pest management which simulates or increases environmental heterogeneity is 

needed to protect crops (Roux et al. 2008, Banwo and Adamo 2003).  

In contrast, OPF offers a more effective long term approach to pest management, because it 

promotes biodiversity and natural predator-prey relationships in the cultivated area through 

intercropping and by avoiding chemicals which wipe out many plants and animals. There is a 
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wealth of local knowledge in Sri Lanka of successful, alternative pest management strategies, 

such as planting sticks or trees in paddy fields as perches for predatory birds, intercropping, 

crop rotations, running resin-covered strings through the fields to catch insect pests, or con-

coctions of neem and other local plants (BS9 2011; MC3 2010; Tilman et al. 2002:673-674).  

That chemical agriculture is often worse for the environment than organic agriculture is not 

seriously disputed (UNEP 2011:41). It is recognised internationally that “environmental pol-

lution by pesticides may... provoke adverse effects on plants and wildlife, and more generally 

losses of biodiversity,” but this acknowledgement is too little, too late. Agrochemicals‟ safety 

has only recently become the subject of legislation, even in the European Union (EUROPA 

2006). A staggering “98% of sprayed insecticides and 95% of herbicides reach a destination 

other than their target species, including non-target species, air, water, bottom sediments, and 

food,” (Miller 2004). Fertiliser too causes problematic eutrophication of water bodies when 

excess fertiliser washes away.  

OPF is much safer for us than chemical agriculture, because it does not involve wholesale 

release of poisonous chemicals into our environment and food system. Instead, it fosters natu-

ral predator-prey relationships. Mulch and manure support useful soil organisms (Werner 

1990), and since they release their nutrients slowly, they are not as prone to the run-off prob-

lems associated with synthetic fertilisers. There may also be climatic benefits: some OPF 

methods such as navakakkulum or Uphoff‟s System of Rice Intensification (SRI) cultivate on 

aerated soil, thus circumventing the methane generation which results from flooded paddy. 

It is short-sighted at best, and extremely perilous at worst, to damage systems that supply our 

basic needs of food, fibre, water and oxygen without understanding the long term effects. 

Chemical agriculture contravenes the precautionary approach agreed to in Rio. 
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4.2  Assessing appropriateness  

4.2.1 Suits local culture 

 

Figure 8: Responses on suitability to local culture 
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“Agriculture is Agri-Culture. It‟s not just production.” (BE1 2010) 

“Organic cultivation with traditional varieties can 

be done by smaller farmers; [it‟s] more labour 

intensive but more flexible, [farmers have] more 

ownership.”(BS1 2010) 

“[On introducing 

traditional varieties to 

farmers] the first 

question they asked is, 

„What is the har-

vest?‟” (MC2 2010) 

“Under conventional rice farming there is no 

mutual understanding among rice farmers, there 

is no mutual support among them, there is no 

social harmony in the rural level.” (BS2 2010) 

“Today people in the Green 

Revolution methods, farmers 

are working in isolation and are 

not connected. They feel lonely 

and they feel more need for 

music and dances and imagina-

tion, so in a different form, we 

still maintain these cultural 

practices.” (MC1 2010) 

“They used to cultivate sharing labour and draft power. 

[They timed their cultivation] by observing animal 

behaviour and signs in the sky… There are many ways 

to do it.” (BS2 2011) 

“They [majority rural population] cannot… get involved in the modes of entertainment that are being 

propagated.” (BE2 2010) 

“Sri Lanka by itself is a 

concept which was born 

out of agriculture. The 

whole cultural calendar 

of SL is dotted with 

many events which are 

directly from paddy 

farming.” (BE3 2010) 

“People have lost in a very big 

way, all their past traditions of 

living, and various traditional 

customs… These people who 

want to continue defending 

local and indigenous reality of 

this country are not able to.” 

(BE3 2010) 

“Social development should hap-

pen, but the Green Revolution was 

an unusual jump, an abnormal de-

velopment, instead of a gradual 

process of change… [It] destroyed 

our culture.” (MC1 2010) 

“We had songs and poems, it was linked with Buddhism. There 

were songs for each stage of cultivation. Entertainment and 

spirituality came with it as well... [We can love our buffalo but] 

how can we love the tractor? We depend on others‟ cultures, not 

on ours now [because of] globalisation. We have neglected our 

traditional rhythms.” (MC3 2010) 

One farmer said that his ancestors were 

doing natural farming, but he himself 

began chemical farming when he was 40 

years old. Gradually all farmers became 

absorbed in chemical farming. He feels 

his ancestors lived long lives and were 

healthier and stronger because of the way 

they farmed. Now he is trying to regain 

that status. (MC4 2010) 

Organic farming was the ancient, tradi-

tional one, and people were used to that… 

but [now] the majority is chemical. Not 

even 10% are organic.” (BE6 2010) 

“They had several songs, for harvesting 

and threshing. These are totally lost with 

chemical agriculture.” (BE7 2010) 

“You have to understand what Buddhism is saying 

about the environment. You asked about energy, but in 

additional spiritual powers are very important… All 

religions say that if you misuse or harm the world you 

will be punished.” (BS6 2010) 

“[On staying with conventional cultivation] it‟s just habit. Mostly they have experience of conventional 

farming from their childhood, even their parents did. Even if you turn on the TV or the radio, all the 

media is pushing chemical farming. So now it is like normality to them.” (BS8 2011) 

“We learn agriculture from grade 6 

[through] to universities. I completed my 

university education in 2004, but didn‟t 

learn anything, any word about organic.” 

(BS9 2011) 

“[There is] no difference. 

Culture is dynamic, it is 

changing.” (BS3 2010) 
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Two groups of responses to questions on cultural appropriateness can be discerned: firstly, 

those describing the link between traditional agriculture and Sri Lankan culture, and how this 

is undermined by CPF and mass media; and secondly, how farming culture/habits have 

changed since the Green Revolution.  

Agriculture remains economically vital to Sri Lanka. With only 14% of its population living 

in urban areas (CIA 2010), agriculture has historically meant more than production – it is the 

basis of Sri Lankan culture (BE1 2010). Respondents described how the Sri Lankan cultural 

calendar is based around traditional cultivation patterns, e.g. the Sinhala and Hindu New Year 

in April is traditionally the harvest festival (BE3 2010). Interviewees mentioned how tradi-

tionally, agriculture extended beyond food production to traditional medicine and health care, 

Tamil and Buddhist religious practices, literature, instruments, music and dance (BE2, BE7, 

MC1, MC3, BS6, BS7 2010). BE4 described mutual influence between cultivation and Ther-

avada Buddhism, Sri Lanka‟s dominant religion (CIA 2001), which he described as promot-

ing respectful relationships between human beings and other living beings. These interview-

ees believed that traditional OPF therefore had cultural value and was appropriate for Sri 

Lankan farmers.  

They maintained that this culture was degraded by the rise of CPF and mechanisation, which 

are insensitive to traditionally timed paddy cultivation, do not involve traditional methods of 

harvesting and pest control etc., and require less communal work (BE3, MC3, BS6 2010). 

They felt that the cultural change catalysed by Green Revolution cultivation was reinforced by 

the advent of globalised mass media, „propaganda‟ by the government and private sector 

promoting a materialistic, consumerist lifestyle, and the complete take-over of chemical agri-

culture in agricultural education from primary through to tertiary level (BE1, BE4, MC3, BS7, 

BS6 2010, BS8, BS9 2011). Some felt unable to defend their local indigenous culture (BE4 

2010). They saw contemporary Sri Lankans as consumers rather than generators of a culture 

which they could not shape themselves (BE2 2010) - an interesting parallel to the definition of 

inappropriate technology. Government and private sector use of mass media influences cul-

tural as well as technology choice. Still, BS6 saw hope for the preservation of traditional cul-

ture, pointing to small-scale rain-fed paddy farmers‟ independence of authorities‟ manage-

ment of irrigation, and the increased awareness of the GoSL, farmer organisations, CSO, re-

searchers and students of the benefits of OPF.  
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Other interviewees acknowledged the move away from traditional agriculture-inspired cul-

ture, but insisted that culture is dynamic (MC1, MC3 2010). They saw culture as time- and 

context- specific, and did not think it was valid to opine that one form of cultivation was more 

culturally appropriate than the other. MC1 (2010) pointed to the continued influence of tradi-

tional songs in modern rap songs, and even suggested that since CPF farmers are more social-

ly isolated, they feel more need for “music and dances and imagination.” Private sector repre-

sentatives BS4 and BS5 had nothing to say, reflecting their narrow focus on macro-level pro-

duction.  

Setting aside the debate on artistic influence and merits, the fact remains that for two genera-

tions almost all paddy farmers in Sri Lanka have been practicing CPF (BS8 2011). It is an 

ingrained habit, which, within a few decades, has overridden thousands of years of cultivation 

practices to become „conventional‟. Farmers today must re-learn basic organic techniques like 

compost production, mixed cropping and alternative pest control, and know of traditional 

methods only through stories from their grandparents (MC3, MC4 2010; BS8 2011). This 

makes it exceedingly difficult for them to convert to OPF. Since CPF is capital intensive, 

farmers need to make profits and have thus become more focussed on yield. Commercial 

farmers (as opposed to those who cultivate primarily for their own consumption) are therefore 

especially unlikely to change. Farmers themselves said that CPF was “good for lazy farmers” 

(MC4 2010), and organic extension workers and CSO identified habit as the greatest factor 

deterring farmers from converting to OPF (BS8, BS9 2011). Farmers‟ habit of poor cultiva-

tion record-keeping was another reason given for them not properly considering the economic 

benefits of OPF (BE6 2010), although this seems to have been the same regardless of the 

mode of production.  

Consumer‟s cultural habits also currently favour CPF; the complete change in diet over the 

past twenty years has habituated consumers away from TV and traditional grains (MC4 

2010). Low awareness of the health effects of either cultivation mode also affected consum-

ers‟ willingness to support less cosmetically attractive TV or organic products (BS9 2011; 

MC1 2010).  

It is difficult, particularly for an outsider, to judge what is more „culturally appropriate‟. 

While traditions have value, change is inevitable. I was intrigued by E‟s vociferous argument 

that he was not, as his detractors claimed, „anti-development‟. He spoke favourably of genetic 

technology but described it as a powerful and therefore dangerous tool, like a “knife which is 
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not for children to play with,” (2010). He described CPF as “an unusual jump, an abnormal 

development instead of a gradual process of change… [which] destroyed our culture,” (2010). 

The importance of flexibility, ownership and self-determination of cultivation for farmers and 

cultural continuity was emphasised by interviewees (BE1, BE4, BE5, MC1, BS6 2010; BS8, 

BS9 2011), suggesting that appropriate technology‟s emphasis on technology which users can 

control is still relevant in Sri Lanka.  
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4.2.2 Suits local economic conditions 

 

 

“Any farmer can do organic cul-

tivation because they produce 

their own seeds, make their own 

compost, even poor farmers. It is 

equal for all of us... Some say it‟s 

not profitable, we don‟t get max-

imum harvest, but they don‟t 

consider quality.” (MC3 2010) 

BUSINESS SERVICES 

BUSINESS  

ENVIRONMENT 
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“Our farmers say there is no significant yield differ-

ence [between organic/traditional varieties and con-

ventional/improved varieties]… They say the cost of 

production is very low [for organic], but the yield 

can approach the national average, around 70 bush-

els/acre. [In ideal circumstances] we can get 200 

bushels/acre with conventional/improved varieties, 

but the normal yield is 70 bushels/acre.” (BS2 2010) 

“The farmers don‟t care 

about the subsidy [„s 

effect on national debt], 

they see [conventional] as 

the most economical way 

of farming.” (BE5 2010) 

“The cost of production is not actually low, the 

most expensive thing, 60% of the cultivation cost 

is for labour. Fertilizer, seeds and pesticides [are] 

only maybe 10%.” (BS3 2010) 

“Rich farmers can keep the paddy 

until the price goes up, but poor 

farmers doing conventional farming 

cannot… They buy inputs and con-

sumables for their family by directly 

giving their harvest. They are cash 

poor, and get poorer and poorer. 

Although the government has set the 

price, the market cannot be regulated 

enough, so the buyers are able to 

cheat the farmers… and can sell at a 

high price to the consumers who are 

also having problems with the cost of 

living. Middlemen are problematic.” 

(MC2 2010) 

“Using Green Revolution methods, profit will be a problem… 

Now there are huge machines... and their labour is not re-

quired… You cannot sustain people in those villages, people 

leave and there is no labour in the rural area. You need machin-

ery, and that is expensive. Sometimes you sell everything for 

those machines, and after you sell your harvest you again get 

loans from small local business people.” (MC1 2010) 

 
“Small farmers do their own labour, using family labour, 

so they can manage a small plot of land. Any surplus can 

be sold easily… Both types of cultivation are quite labour 

intensive. Organic means no spraying and chemical ferti-

liser spreading, but there is manual weeding.” (BS1 2010) 

Labour intensity of or-

ganic agriculture was 

apparently higher than 

for chemical farming, but 

zero budget farming was 

even less labour intense 

than chemical farming. 

(MC4 2010) 

“Poor farmers can't do [conventional paddy farming. It is] capital 

intensive, they end up selling their land… [Organic has] no input 

cost. The farmer can make his own organic fertiliser and compost. He 

needs cattle for dung and urine, and rice straw and sometimes glyri-

cidia” (BE1 2010) 

“Small [conventional] farmers… nor-

mally purchase their inputs during 

chemical farming time from traders, 

and they get indebted and trapped. 

Whatever they produce they must give 

it to the traders.” (BE6 2010) 

“Improved varieties are bred to 

be resistant to a particular pest 

or disease. But the traditional 

varieties have general adapta-

tions; they are resistant to pests 

and diseases in general and they 

do better under low level of 

management compared to im-

proved varieties.” (BE6 2010) 

“If the GoSL 

stops the subsidy 

of fertiliser, the 

cost of production 

and productivity 

will drastically 

change, farmers 

will switch to 

other crops.” (BS4 

2010) 

“Farming now is ex-

tremely profitable. There 

are products that are 

helping farmers to get 

more income, value 

added products which go 

across the globe, to fast 

food chains.” (BS5 2010) 

“[For] wet zone, minor 

irrigation, rain-fed and 

small scale farmers, using 

traditional and organic 

methods is 100% profitable, 

because the technology is 

appropriate. They can‟t get 

[as] high yields as in dry 

areas anyway.” (BS6 2010) 

“Wet zone small 

scale farmers don‟t 

sell. They keep 

their yield for 

consumption. But 

dry zone farmers 

sell.” (BS8 2011) 

“Dry zone small scale farmers with 2-3 acres [can] 

get a good, profitable yield; more than double that 

in the wet zone… Conventional or mixed practices 

is also a good system for them. [But for] wet zone 

small farmers, definitely organic farming [is more 

economically suitable], because they have less 

than 2 acres of paddy field, they can‟t use that for 

their livelihood, they would get very little profit… 

[it would be] inadequate to live.” (BS9 2011) 

Figure 9: Responses on suitability to local economic conditions 
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For this pillar I must return to my research aim (b) to refine my group of target farmers. While 

initially intending to focus on poverty reduction for “poor small-holder paddy farmers in Sri 

Lanka”, interviews with those working with TV and OPF taught me that this is too general a 

target group. TV and OPF have been most extensively trialled and tailored for poor small-

holder paddy farmers in Sri Lanka with rain-fed land (BS9 2011). Furthermore, practitioners 

were most confident about OPF‟s ability to compete with CPF in the wet zone and on mar-

ginal land (BS9 2010; BS6 2011). These farmers‟ land is marginal and prone to flooding 

(both human-induced and natural), salinity (in places exacerbated by the tsunami) and heavy 

metal toxicity, meaning IV perform poorly compared to cultivation under optimal conditions, 

and also compared to TV (MC2, BS6 2010; BS8, BS9 2011). Suitability to local economic 

conditions thus depends on the situation of the farmer in question. Since trial data is lacking 

for poor small-holder farmers cultivating fertile, irrigated fertile land
8
, I can only draw con-

clusions for those poor small-holder farmers cultivating rain-fed and marginal land.  

Figure 10 shows the national breakdown of paddy holdings by size. My target farmers typical-

ly cultivate less than two acres but are nevertheless significant paddy producers in Sri Lanka. 

They produce primarily for their own consumption, with around 5-10% of farmers selling up 

to half of their production (BE6, MC2, BS6 2010; MC7, MC8, MC9, MC10 BS8, BS9, 2011). 

They earn additional money through cultivating cash crops (MC7 2011), as wage labourers 

(BS9 2011), or by getting loans or selling jewellery when needed (MC1 2010).   

 

Figure 10: Size and number of paddy holdings in Sri Lanka. Data analysed from GoSL (2010).  

                                                 

 
8
 If any exist. Logically, it is more likely that farmers depending on poor quality, non-irrigated land will face 

more challenges in producing a profitable harvest.  
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Common among interviewees were descriptions of how the need to buy inputs – fertiliser, 

pesticides, and weedicides – each season made CPF fiscally unsuitable for poor farmers (BE1, 

BE6, BE7, MC3, BS1, BS2 2010). They explained how OPF or natural farming obviated this 

need by relying on local and freely available fertilisers like compost, Gliricidia sepium (a 

green manure legume), rice straw, cow dung and cow urine, and how pests could be con-

trolled through traditional methods (ibid.). Farmers in Batticaloa cited cow dung as a limiting 

factor (MC4 2010), which is related to the replacement of buffalo with two- and four-wheel 

tractors (BS2, MC3 2010).  

Tractor use was common among both CPF and organic farmers, which, according to BE3, 

BE4 and MC1, made the labour of many rural people obsolete, encouraging migration to ur-

ban areas and subsequent rural labour shortages, and high labour prices in a cyclical manner 

(2010). Other economic challenges mentioned for both organic and CPF small farmers were 

transport costs (although OPF requires no inputs from outside and thus has lower transport 

costs) (MC1 2010; BS9 2011), and exploitative middle men and unregulated paddy prices 

(MC2 BS2 MC4 2010). There is a small niche market for TV both in Sri Lanka and interna-

tionally, so in Galle at least, TV can fetch higher prices than IV with similar characteristics 

(MC2, BS1, BS3 2010; MC7, MC8, MC9, MC10, BS9 2011), although this was not the expe-

rience of farmers MC4 in Batticaloa. Shortages of good quality traditional seed paddy, limited 

organic certification options and milling difficulties were recognised as barriers to OPF, tradi-

tional variety farmers getting premium prices (BS6 2010; BS9 2011). 

Interviewees whose businesses sold inputs emphasised that consumable inputs were not such 

a large proportion of the cultivation cost, especially compared to expensive labour (BS4 BS5 

2010). While this is true for commercial, CPF farmers, small farmers tend to do their own 

labour (MC3 2010; MC7 MC8 MC9 MC10 2011), meaning that for my target group of farm-

ers, hired labour is not a dominant cultivation cost. BS2 (2011), MC7, MC8, MC9 and MC10 

(2010) also explained that the maintenance and land preparation costs for navakakkulum (dry) 

cultivation and TV were lower, because they are able to thrive under less than ideal condi-

tions. BS1 and MC3 explained that when moving from CPF to OPF, the labour cost would 

initially be higher, but that these would decrease as the soil fertility increased (2010).  

Detailed cost-benefit interviews with MC7, MC8, MC9 and MC10 yielded the following 

(2011): 
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 Figure 11: Cultivation cost and harvest value for farmers in Galle comparing conventional cultivation with 

improved varieties (CI) with organic cultivation with traditional paddy varieties (OT).Data from farmers MC8 

and MC9 are from Maha 2009/2010, data from farmers MC7 and MC10 are from Yala 2010. The labour com-

ponent includes the actual cost of hired labour plus the hypothetical cost of family labour (hours done x market 

rate for labour). *This farmer's cultivation was not truly organic because some weedicide was applied, although 

no pesticide or synthetic fertilisers were used. 

The four cases in Figure 11 suggest that far from being less profitable than chemical agricul-

ture, OPF with TV can, at least for small-holder farmers on rain-fed land, require less labour 

and no expensive inputs, while producing comparable yields with much greater market values 

(due to the higher price paid for TV). The reduced need for inputs means OPF farmers have 

fewer debts. Furthermore, because OPF encourages diversification of crops, farmers have 

diversified sources of income and are more secure, especially in the face of increasingly un-

predictable seasons, which many farmers reported experiencing (MC5, MC6 2010; MC7, 

MC8, MC9, MC10, IRIN 2011).  
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4.2.3 Suits local social institutions 

 Figure 12: Responses on suitability to local social institutions 

Few interviewees responded directly to questions on social institutions, apparently due to un-

certainty about the definition of a social institution as compared to cultural appropriateness
9
. 

Most responses bemoaned the transformation from cultivation based on social capital and 

reciprocal labour to one based on financial capital (BE4, BE6, MC1, MC3, BS2 2010). The 

attam system of reciprocal labour exchange in irrigated paddy cultivation was, prior to the 

Green Revolution, the dominant form of labour mobilisation amongst small-holder subsist-

ence paddy farmers in Sri Lanka (Karunanayake 1979). It made capital scarce-labour inten-

sive technology socially sustainable by regulating labour exchange without the involvement 

of money, and also by pooling limited production capital such as ploughing equipment, buffa-

                                                 

 
9
 This ambiguity is also recognised among academics (Miller 2011). 

“[My] farmers' 

organisation is one 

such organisation 

supporting farmer 

members. They 

collected funds 

from members, 

[and] when one 

member is in diffi-

culty they support.” 

(BE7 2010) 
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“The biggest institution… here is… Theravada Buddhism. Philosophically it 

[matches] this mode of production [organic]… it‟s the close relationship with 

nature and man. You try to save the earth, you try to help the soil to improve, 

you try hard to live and let live...” (BE4 2010) 

“Now individualism increases because 

of chemical farming. Their income 

increased, and they don‟t depend on 

others for their living.” (BE6 2010) 

“Farmers who engage in conventional farm-

ing depend on huge amounts of external 

inputs; they have to deal with banks and 

money lending agencies. Failure of crops 

will bring them disaster. Families are break-

ing up because of their over-involvement in 

the agricultural sector.” (BS2 2010) 

“The attam system [reciprocal system of labour exchange] just completely dis-

appeared. People have lost everything. Also in traditional farming we had… 

crops and animals and man all together, and this is completely disintegrated at 

the moment.   (BE4 2010) 

“[On collaboration with others in the 

sector] District organisation we work 

with, and many other NGOs. We think 

it is not just [our organisation‟s] job, 

we share our knowledge and resources; 

we are just one member on the jour-

ney.” (BS6 2010) 

“[There are around] 530 institutions 

in Sri Lanka doing sustainable agri-

culture training, theory, legal action, 

seed provision etc.” (BE1 2010) 

“If I own [something], I can give it at a lower price and I don‟t worry about it, but if I [buy 

inputs] from outside, I can‟t just give it to somebody. I then become an individual instead 

of someone who can share things easily. Working in the paddy field was a function for 

everybody... If I had to cultivate others would help. There was a system of sharing… But 

if you think about Green Revolution techniques, you are buying inputs... You don‟t own 

anything, you have to buy everything, you can‟t share anything. There is no social capital 

involved. Now you see that individuals are using tractors in their fields. You just give 

money, then they do the job and then they leave. Everything is money based in the society 

now, everyone works in isolation." (MC1 2010) 
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los etc. (ibid.:111). OPF amongst my financial-capital-poor target farmers is also capital 

scarce-labour intensive, and could benefit from this social institution.  

Unfortunately, the advent of capital intensive-labour scarce CPF has promoted individualism 

among farmers who now work for wages and hire tractors for land preparation (BE4, MC1, 

MC3, MC5, MC6, BS2 2010; MC7, MC8, MC9, MC10 2011). The transition back to an at-

tam-like system is problematic even for motivated farmers like MC1. Firstly, as discussed 

under the cultural appropriateness pillar, habits established over two generations are difficult 

to break. Secondly, the initial fiscal inappropriateness of CPF for my target farmers means 

that even small outlays of cash catalysed cycles of dependence on input companies and mon-

eylenders, making “the local farmer… a slave of the companies,” (BE3 2010).  

Nevertheless, BE1 and BS6 described a new upsurge of hundreds of farmer organisations 

promoting OPF and/or TV (2010). It was my experience that many of the organisations who I 

interviewed were well acquainted with each other, either informally or professionally. Despite 

some personal and professional differences (particularly regarding BS3, who had moved from 

the public to private sector), there was significant willingness to collaborate to promote OPF. 

The relationships I observed amongst scientists, advocacy and service delivery CSO and civil 

servants suggest the emergence of a new social arrangement which could support my target 

farmers in OPF of TV. However, the different priorities and notable lack of engagement of 

powerful private sector representatives with others in the sector (apart from the civil servants 

– more discussion under the „suits local political institutions‟ pillar) is a „short-circuit‟ in sec-

toral communication which makes OPF difficult. 
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4.2.4 Uses local materials/energy / Locally maintainable

Figure 13: Responses on use of local materials/energy and local maintainability  

These two pillars are discussed together because for these technologies, reliance on local ma-

terials/energy automatically translates to an ability to be locally maintained.  
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“Of course, organic farming will naturally [use] energy and other forms of 

input from the local environment. That means there are no external inputs, 

given the right technique.” (BE2 2010) 

“[As opposed to cultivation dependent on centralised irrigation] navakekkulum can begin without rain, so 

long as you are expecting rain or tank waters. [With] navakekkulum, there is no huge labour requirement 

because for navakekkulum there is only 1 harrowing [compared to two for normal paddy farming].” (BS2 

2010) 

“The fact is that no organic or traditional 

seeds are available from these NGOs. Mostly 

we get seeds in huge quantities from coun-

tries like Malaysia.” (MC1 2010) 

“Definitely organic 

[uses more local mate-

rials/energy]. Organic 

farmers however are 

more or less self-

sufficient. They don‟t 

depend on inputs from 

outside. They produce 

their own puts and use 

herbal pest control.” 

(BS2 2010) 

“[Organic farmers] can use 

local materials to make com-

post within 28 days using new 

methods. [Organic farming] 

can be done with buffalo. [All 

that is needed for soil fertility 

is to] let microbes work in the 

field.” (BE1 2010) 

“In terms of power [there is] no difference, 

can use draft power for either [convention-

al or organic], or tractors.”  (BE1 2010) 

 

“Traditional seeds are sold by [BS6‟s 

organisation], and they are the ones who 

buy back the harvest from those farmers. 

The only problem is the financial capaci-

ty of the [organisation].” (MC2 2010) 

“Although they save seeds, they can only go 3 or 4 seasons with their own seeds. 

This is because they end up with seed purity problems; they end up with physical 

mixtures. The seed lot has to be renewed in general.”  (BS3 2010) 

“Some methods are just foolish; they fill 

[the fields] with water and go with the 

tractor, like washing the mouth! Then all 

the fertiliser is thrown out, the weed 

seeds come out, and we need to apply 

chemicals again.” [MC3 2010] 

“Farmers who engage in conventional 

farming depend on huge amount of exter-

nal inputs, they have to deal with banks and 

money lending agencies.” (BE5 2010) 

One farmer explained how when he was small, his parents 

used traditional seeds, but now he could no longer find tradi-

tional seeds. Instead he used high yielding varieties. He also 

mentioned that maintenance is cheaper for organic paddy 

farming than for conventional. Another farmer said he was 

willing to continue with organic but on no more than 2 acres 

because of a lack of organic inputs. (MC4 2010) 

“[Organic farmers] can 

collect in the area 

around from stray 

cattle, whatever is 

possible to apply. Oth-

erwise they don‟t apply 

any inputs, just plant 

something and get 

whatever they can.” 

(BE6 2010) 

“Organic traditional doesn‟t need to use tractors, because 

they have time and are not dependent on the authorities‟ 

schedules; they have the materials from the local environ-

ment, e.g. cow dung. They are not dependent on the external 

things… We also need to have better organic extension ser-

vices. We also need seed paddy which is suitable and appro-

priate… Also there are business [opportunities for] entrepre-

neurs… in organic traditional agriculture. Sometimes the 

farmers can‟t prepare it [organic fertiliser], they don‟t have 

time, so we create opportunities for business for some farmer 

to produce these organic inputs.” (BS6 2010) 

“[Profits 

from] fuels 

also go to 

multination-

als. They 

are external 

energy 

sources.” 

(BS6 2010) 
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Again, few interviewees responded in-depth to these questions, but this time, because the an-

swer is self-evident in the definitions of OPF and CPF. While the phasing out of buffalo 

ploughing means that small-scale organic and CPF both usually rely on two-wheel tractors 

and therefore externally bought fuel (BE7, MC4, MC5 2010); MC7, MC8, MC9, MC10 

2011), the dependence of CPF on fertiliser, pesticides and weedicides makes it less dependent 

on local materials, and correspondingly, more vulnerable to external price shocks etc. The 

various organic, „zero-budget‟, natural or dry methods that respondents described involved the 

application of varying levels of cow dung/urine, green manure and mulch, compost, bacterial 

cultures, and various local plant-based concoctions, which I was assured are freely and locally 

available for my target farmers (BE1, BE2, BE5, BE6, MC3, BS2, BS6, BS7 2010; BS8 BS9 

2011).  

Both IV and TV seed was bought extra-locally, at least every three or four seasons for purity 

reasons (BS3 2010). Poor technical capacity, quality control and marketing structures mean 

that high quality TV seed paddy is difficult to find, with only a small handful of producers in 

Sri Lanka (MC1, MC4, BS7 2010, BS9 2011). This is a serious limitation to increased TV 

cultivation. At a project site in Batticaloa, first-time cultivators of TV were discouraged by 

the poor germination rate of TV seed paddy they had received, which made them less willing 

to continue with the project in subsequent seasons. In contrast, the greater financial resources 

of the private sector enable them to produce consistently high quality seed paddy for the va-

rieties which they promote – almost always IV (BS3 2010). Thus, while both TV and IV are 

dependent on external seed paddy producers, IV seed paddy is currently more reliable than 

TV. The impending introduction of hybrid varieties would increase farmers‟ dependence on 

external seed paddy sources, requiring them to purchase seed each season. There is an oppor-

tunity for small farmers, however. Seed paddy production requires skill in harvesting and pro-

cessing, but since traditional seed paddy fetches a high price and is not yet produced en masse 

by the private sector, this could be a good livelihood option for small scale farmers (see the 

market value of farmer Z‟s organic produce)
10

.  

  

                                                 

 
10

 However, the Seed Act requires all those who sell seed paddy on the open to be certified through the govern-

ment, which is a barrier for small farmers (Grain 2008) 
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4.2.5 Suits local political institutions 

 

  

Figure 14: Responses on suitability to local political institutions 

“In the last 30-40 years everything has been diverted to conventional, no 

prominence has been given to research on sustainable agriculture. I think they 

[GoSL officials] dance to the tune of multinational companies, especially 

[BS3‟s organisation]. [BS3‟s organisation] works at a high level with politi-

cians, bureaucrats, scientists, everybody. Even internally displaced people are 

provided with improved seeds and fertiliser from the FAO.” (BE1 2010) 

“Organic farmers don‟t receive subsi-

dies or help from the government. [In 

meetings, officials tell us] “You are not 

politicians, you can‟t lose votes, so 

please – do this job for us. Discourage 

the farmers from using [chemicals], 

encourage organic farming, and we 

will try our best.” (BE5 2010) 

“Most [politicians] are linked with the companies. They are 

actually in more than one payroll; they are paid by govern-

ment and companies… Sometimes the chemical companies 

use these officials to advertise and promote their agrochemi-

cals... During the conferences, symposiums or workshops, if 

we present a paper on organic farming, or the importance of 

protection of the environment, these people try their best to 

undermine us.” (BE5 2010) 

“The GoSL is not in power, the companies are very powerful 

in Sri Lanka, it is they that decide.” (MC3 2010) 

BUSINESS  

SERVICES 

BUSINESS  

ENVIRONMENT 

MARKET 

CHAIN 

ACTORS 

“The government subsidises fertilizer 

for conventional farming. It costs 350 

Rps. for a 50kg pack, but the real price 

is >1000 Rps. This subsidy makes 

organic farming seem less attractive; if 

the real price of fertilizer was paid, 

organic farming would be a much 

more attractive option.” (MC2 2010) 

“Sometimes [we were] denied access to 

water from the Mahaweli system for our 

paddy fields because we tried to preserve 

indigenous practices and seeds.” (MC1 2010) 

“[My and BS6‟] organisations face threats from [BS3‟s organ-

isation] from time to time. One of the big players [BS3], and 

many other scientists involved in the traditional paddy sector 

were recruited to [BS3‟s organisation] because of huge sala-

ries; [it is the same] in the GoSL…Now there is a lot of land 

available in the north and east and the government is giving 

that to [BS3‟s organisation]. No other company is advertising 

its seed paddy as aggressively as BS3‟s organisation]; it‟s in 

television and in other mass media.” (MC2 2010) 

There is a government programme to 

promote organic fertiliser, but at the 

same time the GoSL is still supporting 

chemical farming, “Like a man with 

each foot in a different boat!” The 

farmers are hopeful of change but do 

not see any meaningful support from 

the government. (MC4 2010) 

“Government support is not 

really there for organic, there 

are some ineffective initia-

tives. They aren‟t big enough 

for a big change in the paddy 

sector… I did work to change 

policy… The policy level 

people were happy to listen, 

but the problem is that from 

the top, there is no direction. 

So nothing was done.” (BS1 

2010) 
“[J‟s organisation] said, “What you said 

is correct. But… it is going to clash 

with our business interests. We are 

maximizing profits, we need to sell 

chemical fertiliser and promote agro-

chemicals.” They have a great deal of 

influence on the political process.” 

(BS1 2010) 

“[There is] no confidence in 

organic farming amongst 

government high authorities 

because they have no experi-

ence in organic farming… 

They try to compare organic 

fertiliser with chemical ferti-

liser, testing NPK content 

etc. That is not how organic 

farming works. It is a holis-

tic system and cannot be 

analysed with a reductionist 

approach.” (BS2 2010) 

“Companies show films in 

the villages and promote 

their chemicals and external 

inputs; it‟s another problem, 

the lack of [proper] exten-

sion services.” (BS2 2010) 

“We supplied 

5000 [chemi-

cal] sprayers 

to the gov-

ernment. They 

took them and 

gave them free 

of charge to 

farmers.” 

(BS4 2010) 

“The Department of Agricul-

ture 100% supports conven-

tional. Their main focus is to 

increase national production.” 

(BS6 2010) 

“Most decision 

makers and profes-

sors have a back-

ground in conven-

tional systems; their 

PhDs are based on 

chemical farming, 

hybrid seeds, pesti-

cides, weedicides, 

etc.” (BS8 2011) 

“[Government exten-

sion services] are more 

towards conventional 

farming.” (BE7 2010) 

“GoSL has the new rice festival every year. For the first time in 2009, they dedicated 

[traditional] rice to the Bodhi tree in Anuradhapura.” (T 2010) 



Operationalising ‟sustainability‟ 

 

52 

 

Around Sri Lanka, the GoSL‟s agricultural extension services differ greatly in support for 

OPF and TV. Communication and direction within the Ministry of Agriculture seem bureau-

cratic and divided (BS1 2010; BS9 2011). Where local civil servants are enthusiastic as P, 

local farmers are offered support in OPF or natural farming. However, interviewees generally 

described government extension services as somewhat disorganised but strongly in favour of 

CPF, even showing false photographic comparisons of OPF and CPF (BE5, BS1, BS2, BS6 

2010). Farmer MC1 and scientist BE5 described how organic farmers were actively discrimi-

nated against by extension officers who withheld advice and irrigation water. They explained 

that in the absence of strong extension services, farmers with no knowledge of organic pest 

management practices simply take pest samples to the local inputs dealer, and are sold chemi-

cals (ibid.). More organised and motivated than government extension officers are input com-

panies‟ private extension officers, who educate farmers in CPF. BS4, a representative of a 

leading inputs company, explained that his company‟s more than 240 university trained ex-

tension officers met directly with 300,000 farmers, ultimately reaching 2.2 million farming 

families (2010). BE1, BE5, BE7, BS1, and BS6 who had contact with the Ministry of Agri-

culture described individuals who were interested in OPF and TV, but who would do little in 

the face of private sector pressure and the public popularity of the fertiliser subsidy. Thus on 

the ground, CPF farmers receive greater support from Sri Lankan political (and private) insti-

tutions than their organic counterparts.  

Agriculture is an important research field in Sri Lanka, and boasts the largest number of PhDs 

(BS9 2011). However, educational bias and financial support from input companies means 

that many students, academics and decision makers have specialised in CPF and are unfamil-

iar with OPF and TV. Attending the 2010 Rice Congress in Gannoruwa was an illuminating 

experience of this. The English-speaking event is hosted by the Rice Research and Develop-

ment Institute of the Department of Agriculture, part of the Ministry of Agriculture, only once 

every ten years. It is an invitation-only forum for prominent researchers, decision makers and 

private sector leaders which reviews the past ten years of the Sri Lankan rice sector and de-

velops new strategies for the coming decade. Although a public sector-hosted event, the influ-

ence of the private sector was obvious, from sponsors (pesticide companies Mackwoods and 

Innovative Pesticides Marketing Pvt. Ltd.) to discussion topics. Only one presentation, by 

Professor K M C Bandara, was dedicated to the development of a package for organic rice 

production, and TV were not discussed. The vast majority of speakers advocated use of ferti-

lizer and pesticides, albeit in more targeted ways, and government officials claimed that a 



Operationalising ‟sustainability‟ 

 

53 

 

reduction in the fertilizer subsidy was planned, but was unable to be implemented for various 

reasons.  

Despite their significant contribution to paddy production, small farmers‟ needs were almost 

completely ignored, with speakers calling for greater consolidation of farm lands as in Japan 

to „facilitate and promote mechanization and reduce the labour requirement‟ of paddy cultiva-

tion, despite the fact that rural under employment is known to be affecting around 25% of the 

work force and hindering food access, particularly in the south (WFP 2007). I was particularly 

shocked by comments I elicited during informal conversations. I met a representative of the 

International Rice Research Institute who was helping to develop hybrid varieties which re-

quire less fertiliser. When I opined that this technology was good for the environment but 

problematic for cash-poor farmers who would need to buy seed each season, he replied, “Peo-

ple who say that just want to cause problems,” and maintained that the farmers were totally 

free to choose whether or not to adopt the technology. 

Chapter 5: Conclusion 

In the context of the dominance of CPF with IV in Sri Lanka, this last comment is extremely 

telling. The mix of responses for and against OPF with TV suggests that, at the very least, 

there are significant economic, social, environmental and cultural benefits to be gained from 

OPF of TV. CPF and IV have yielded spectacularly under ideal conditions for large-scale 

farmers in the dry zone, but have not done so for poor, rural paddy farmers on marginal land – 

arguably those who should benefit the most from rural-led development strategy. Yet within a 

few decades CPF and IV have almost completely displaced millennia-old methods and culti-

vars, even among poor small-scale farmers on rain-fed land for whom this technology is less 

profitable than their previous technologies. The dominance of these technologies in the face 

of significant cultural, social, economic and environmental inappropriateness for small-scale 

farmers on marginal, rain-fed land can be partially attributed to the overwhelming support and 

influence of those who profit financially from the increasing consumption of inputs – both 

private sector representatives and politicians (UNEP 2011:51). Unlike MC1, not all farmers 

interviewed had concrete experience of political opposition to their OPF or use of TV, but 

because of the influence of pro-CPF/improved variety actors in media, policy making, and in 

the village itself, farmers‟ technology choice is severely restricted by intra- and international 

power relations as described in section 2.3.2. It is certainly not the case that all available tech-
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nologies were offered to farmers along with the information required to make an informed 

decision, and CPF and IV „won‟ in a fair contest.  

Thus, despite the contemporary dominance of CPF with IV, if one‟s aim is to empower poor, 

small-holder, non-commercial farmers to make stable, profitable livelihoods, the concept of 

appropriate technology remains relevant. While OPF could not immediately completely re-

place CPF on all types of paddy land while maintaining national rice self-sufficiency, there is 

a place for it amongst small-scale, rain-fed farmers. Indeed, conversion of all rain-fed land to 

organic with TV would maintain the national surplus. With continued population growth, it is 

important that yields increase. Long term experiments suggest that soils with more organic 

matter result in higher yields, but that this only become evident after decades, by which stage 

it is impossible to mimic the effect by simply adding fertilisers (Schjönning et al. 2004:194). 

In light of stagnating yields from Green Revolution areas, and the static yield potential of in-

bred rice varieties since 1966 (Tilman et al. 2002:673), nutrient-use efficient OPF with either 

IV or TV can be part of a sustainable solution to increased rice production and food security 

for Sri Lanka. The choice between intelligent OPF and national rice self-sufficiency is a false 

one. Nutrient-controlled „precision agriculture‟, although typically been associated with large-

scale, commercial agriculture, “is possible at any scale and under any conditions given the use 

of appropriate diagnostic tools,” (ibid.). As I have applied it, the concept of appropriate tech-

nology does not preclude modern technology transfer and scientific progress, it merely de-

mands that the users are able and equipped to choose and control the technologies which dom-

inate their lives. My interviews show that scientists and farmers I interviewed have aims in 

common and are able to find solutions together
11

. Research on how small-scale farmers on 

marginal land can conduct precision agriculture should be prioritised, but attending the Na-

tional Rice Congress 2010 emphatically demonstrated that private sector interests made this 

impossible. 

Perhaps my most interesting finding is that the division between OPF of TV, and CPF of IV, 

is a false dichotomy – careful combination of OPF with IV may be part of the solution. 

Choice of varieties seems less contentious than choice of cultivation method. However, pat-

                                                 

 
11

 Again, I refer to my sampling limitations with respect to farmers. I cannot claim that all small-holder farmers 

would agree with the farmers I interviewed, but the complete lack of small farmer representation at the National 

Rice Congress 2010 supports my observation that there is a problematic communication gap between decision 

makers and poor farmers. 
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terns of advocacy of certain technologies were clearly associated with interviewees‟ interests, 

and the political and social dominance of actors who profit from increased input consumption 

skews Sri Lanka‟s research agenda against small-scale farmers on marginal land. While inter-

viewees who professionally promoted OPF through CSO acknowledged the possibility of 

combining technologies, representatives of input companies were dismissive of such combi-

nations and seemed completely out of touch with the interests and economic/social realities of 

other actors, particularly farmers. Without rectifying this distortion of technology choice, CPF 

will continue to dominate, potentially at the economic and social cost of small-holder and 

farmers, and certainly at the cost of environmental degradation, health damage, and accelerat-

ing input import costs for Sri Lanka as a whole. 

5.1 Meta-analysis of analytical framework 

My framework did not result in a clear „win‟ for any particular technology across all pillars. 

However, in combination with my purposive sampling, it succeeded in eliciting a diverse 

range of opinions from the various stakeholders, illustrating the conflicting interests and prior-

ities of different actors in the market map. This is arguably more useful for a project manager, 

as it enables one to identify converging and diverging interests and strategise accordingly.  

Nevertheless, there are issues. The low response rates for questions about appropriateness to 

local social institutions could merit a clearer definition of the concept for interviewees. Con-

versely, it could be considered illustrative to have pillars so open to interpretation, as inter-

viewees are able to highlight what they feel are key issues which may not fit under other pil-

lars. The overlapping of pillars regarding local materials and energy, and ability to be locally 

maintained suggests that these can be merged into one pillar, since it is unlikely that an input 

which is sourced locally cannot be maintained locally.  

It would be very difficult to devise a technological intervention which scored well on all nine 

pillars, and different actors may feel that different pillars may compensate one another as de-

scribed in 2.4.2. Clearly, in the case of paddy farming in Sri Lanka, the appropriateness of 

CPF to local political institutions has overridden other pillars. However, since we are aiming 

for sustainability and inter-generational equity as defined in section 2.1.2, there should be 

some limit set for each pillar, beyond which it is deemed that future generations would be 

unable to meet their basic needs. As discussed in section 2.3.1, due to temporal uncertainty, 

the precautionary principle provides the safest guide. 
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The model was instantly understandable for the interviewees to whom I showed it; its basic 

representation it is much easier to understand than the SLA or a similar alternative recently 

developed by the organisation I interned with. Although it simplifies the context by not show-

ing relationships between pillars, if the project performs well on all nine pillars, these rela-

tionships are moot. Its explicit definitions of the characteristics of an appropriate and (grand-

ly) sustainable technological project make it more user-friendly than the SLA, which shows 

only arrows of „influence‟ and lists of factors. 

 

Figure 15: Sustainable Livelihoods Approach (Source: IFAD (2010)) 

Thus, although it lacks the complexity of models favoured by donors and consultants, my 

analytical framework has been successfully used to illuminate various interests and opinions 

in the sector. Thus far, it suggests that OPF with TV has good potential to sustainably reduce 

poverty and improve livelihoods among cash-poor small-holder farmers on rain-fed or mar-

ginal land in Sri Lanka
12

. With adjustment, it could serve as basic guide to help field workers 

in local NGO to craft or assess technological projects which are both appropriate to their tar-

get communities and aligned to international principles of sustainable development. 
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Appendices 

Appendix A: Field trial data from INGO 

 

Image taken directly from Rathnabharathie‟s unpublished report (2008). 
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Appendix B: Cost of fertilizer and pesticide imports to Sri Lanka 

Imports of fertilizer have grown hyperbolically over the past decade: 

 

Import value of Sri Lanka’s fertilisers from 1961-2008 (created from data from the FAO 2010) 

The value of Sri Lanka‟s pesticide imports has also climbed sharply: 

 

Value of Sri Lanka’s pesticide imports from 1961-2008 (ibid.) 
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Appendix C: Interview spreadsheet for interviewees MC5-MC10 

Detail Unit 

Farmer number   

Name   

Address   

District   

Season   

Year   

Area conventional / organic acres 

Land preparation tool (own/hired)   

Land preparation tool cost Rps./acre 

Irrigation method   

Irrigation cost Rps./acre 

Labour source   

Labour cost per manday Rps./manday 

Labour amount mandays/acre 

Land preparation cost (incl. labour) Rps./acre 

Variety 1   

Variety 1 area acres 

Variety 1 seed paddy source   

Variety 1 seed paddy amount bshl/acre 

Variety 1 seed paddy price Rps./bshl 

Variety 2   

Variety 2 area acres 

Variety 2 seed paddy source   

Variety 2 seed paddy amount bshl/acre 

Variety 2 seed paddy price Rps./bshl 

Variety 3   

Variety 3 area acres 

Variety 3 seed paddy source   

Variety 3 seed paddy amount bshl/acre 

Variety 3 seed paddy price Rps./bshl 

Total (average) seed paddy cost Rps./acre 

Weedicide 1 name   

Weedicide 1 unit cost Rps./packet 

Weedicide 1 amount Packets/acre 

Weedicide 2 name   

Weedicide 2 unit cost Rps./packet 

Weedicide 2 amount Packets/acre 

Weedicide 3 name   

Weedicide 3 unit cost Rps./packet 

Weedicide 3 amount Packets/acre 

Labour source   

Weedicide labour cost per application Rps./acre 

Total weedicide cost per application Rps./acre 

Number of weedicide applications   
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Total weedicide cost Rps/acre 

Pesticide 1 name   

Pesticide 1 unit cost Rps./packet 

Pesticide 1 amount Packets/acre 

Pesticide 2 name   

Pesticide 2 unit cost Rps./packet 

Pesticide 2 amount   

Labour source   

Pesticide labour cost per application Rps./acre 

Total pesticide cost per application Rps./acre 

Number of pesticide applications   

Total pesticide cost Rps./acre 

Urea unit cost Rps./kg 

Urea units/application total kg 

Urea units/acre kg/acre 

TSP unit cost Rps./kg 

TSP units/application total kg 

TSP units/acre kg/acre 

MOP unit cost Rps./kg 

MOP units/application total kg 

MOP units/acre kg/acre 

Other fertilizer name   

Other fertilizer unit cost Rps./packet 

Other fertilizer units/application Packets/acre 

Labour source   

Fertilizer labour cost per application Rps./acre 

Total fertilizer cost per application Rps./acre 

Number of fertilizer applications   

Total fertilizer cost Rps./acre 

Harvesting tool   

Harvesting tool cost Rps./acre 

Labour source   

Harvesting labour cost per man-day Rps./manday 

Number of mandays/acre mandays/acre 

Total harvesting cost Rps./acre 

Total cost of cultivation Rps./acre 

Total cost of cultivation Rps./ha 

    

Average yield bushels/acre 

Total yield bushels 

Cultivation cost per bushel Rps./bushel 

Cultivation cost per kg Rps./kg 

    

Paddy kept for consumption bshl/person/season 

Variety 1 bshl 

Variety 2 bshl 

Variety 3 bshl 
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Number of household members persons 

Paddy paid to labourers bshl/acre 

Paddy available for sale bshl 

    

Variety 1 name   

Variety 1 proportion of total yield bshl 

Total amount variety 1 available for sale bshl 

Variety 1 sold to government bshl 

Price of variety 1 sold to govt. Rps./bshl 

Variety 1 sold to trader bshl 

Price of variety 1 sold to trader Rps./bshl 

Income from Variety 1 Rps. 

    

Variety 2 name   

Variety 2 proportion of total yield bshl 

Total amount Variety 2 available for sale bshl 

Variety 2 sold to government bshl 

Price of Variety 2 sold to govt. Rps./bshl 

Variety 2 sold to trader bshl 

Price of Variety 2 sold to trader Rps./bshl 

Income from Variety 2 Rps. 

    

Variety 3 name   

Variety 3 proportion of total yield bshl 

Total amount Variety 3 available for sale bshl 

Variety 3 sold to government bshl 

Price of Variety 3 sold to govt. Rps./bshl 

Variety 3 sold to trader bshl 

Price of Variety 3 sold to trader Rps./bshl 

Income from Variety 3 Rps. 

    

Effective income from paddy Rps./acre 

Net profit from paddy Rps./acre 

    

Paddy main source of household income?   

Other jobs in family?   

Income from this?   
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Appendix D: Interview guide for interviewees BE1-BE7 and BS1-BS9 

Good morning/afternoon/evening, thank you very much for taking the time to talk to me. Would 

it be alright if I asked you nine questions? It need take no longer than 45 minutes, and you may 

stop the interview at any time.  

 (Yes – proceed, No – go away!) 

Thank you. My name is Robina Ang and I‟m conducting some independent research as part of 

my Masters in International Development and Management based in Lund University in Swe-

den. My research task is to compare organic paddy farming with traditional paddy varie-

ties with conventional paddy farming with hybrid paddy varieties.  

For this research, I have defined organic farming with traditional paddy varieties as farming 

with no chemical inputs – so no synthetic fertilisers, pesticides, or weedicides. Manure, straw or 

other non-synthetic fertilisers, and traditional methods of pest control such as spraying various 

herbal extracts or using natural predators are often used. Traditional paddy varieties are those 

non-hybridised, non-genetically modified varieties whose seeds have been saved by farmers and 

are not bought from or developed by large multinational seed companies or bodies such as the 

Rice Research and Development Institute in Sri Lanka. They have higher market prices than 

hybrid varieties, and can give better yields than hybrid varieties on marginal land, but they have 

a smaller market share.  

In contrast, conventional farming is farming which is dependent on chemical fertilisers, pesti-

cides and weedicides. Hybrid seeds are used, which are purchased from and developed by large 

multinational seed companies or institutions like the Rice Research and Development Institute, 

directly or indirectly. Most rice available in Sri Lanka is hybrid rice. 

Do you have any questions about these definitions?  

(Yes – explain, No – proceed) 

Is it alright if I record the interview? It will make the interview faster because I won‟t need to 

take notes. The recording will only be used to transcribe the interview and will not be shown to 

anyone.  

(Yes – go to test microphone, No – transcribe) 

I‟m going to test the microphone now. Can you please introduce yourself with your name and 

your position within the organization? 

So now I will ask you the nine questions. To keep this short, it‟s important that you answer the 

questions as directly as possible, and keep in mind the two specific types of farming under 

discussion, shown here on the cards
13

. The research is not about organic farming with hybrid 

varieties, or crops other than paddy, for example. If you wish, we can have a more general dis-

cussion after we have gone through all the questions. 

1) Economic development 

Which type of farming has greater potential to stimulate macro-economic development 

                                                 

 
13

 I brought two cards with me with my definitions of organic paddy farming with traditional varieties, and conven-

tional paddy farming with hybrid varieties and place them on a table where the respondent can see them and refer to 

them. This is much easier than saying the full name of each mode of farming each time, and helps to keep the re-

spondent focused on the two types of farming under discussion. 
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in Sri Lanka or is the difference unimportant? What experiences have led you to this 

conclusion? 

2) Suits local economic conditions 

Which type of farming is most suited to Sri Lankan farmers‟ local economic conditions, 

or is there no difference? What experiences have led you to this conclusion? 

3) Uses local materials/energy 

Which type of farming is more dependent on local materials and sources of energy, or is 

there no difference? What experiences have led you to this conclusion? 

4) Locally maintainable 

Which type of farming do you consider to be easier for farmers to maintain locally, or is 

there no difference? What experiences have led you to this conclusion? 

5) Social development 

Do you think there are any important social benefits or disadvantages to organic paddy 

farming with traditional paddy varieties? What are they? What about for conventional 

farming with hybrid paddy varieties?  

6) Environmental protection 

Which type of paddy farming is better for the environment, or is there no difference? 

What experiences have led you to this conclusion? 

7) Suits local culture 

Which type of farming is better suited to local paddy farming culture here in Sri Lanka, 

or is there no difference? Please explain what experiences have led you to this conclu-

sion. 

8) Suits local social institutions 

Are there any key social institutions which support farmers doing organic paddy farming 

with traditional paddy varieties? What are they and what do they do? What about for 

conventional farming with hybrid paddy varieties?  

9) Suits local political institutions 

Do you think existing political structures, institutions and mechanisms in Sri Lanka pro-

vide more support to poor farmers for either of these types of paddy farming? If so, what 

are some key political structures, institutions and mechanisms, and which type of farm-

ing do they support? Why do you think [type of paddy farming] is favoured in this way?  


