
 
 

1 INTRODUCTION 

Background 

It had been argued that the greatest advance made by mankind was the 
agricultural revolution in around 8,000 BC because it freed humans from a 
nomadic hunter-gatherer existence (Trevors and Saier 2010). This revolution has 
been developed into agricultural development in the form of agricultural 
expansion and agricultural intensification along with population growth that 
requires more food. Several theories of agricultural development have been 
proposed over time such as expansion or conservation of resources, diffusion, use 
of high-payoff inputs, and induced innovation (Norton et al. 2006). Unfortunately, 
in most cases, the agricultural development has pushed governments and business 
entities to search for productive land resources that create wealth which, in some 
cases, has led to social and environmental problems.  

LRAN (2011) identified that the interrelated crises in food, finance, energy 
and climate triggered current trend of investments that have been spurred by 
decades of corporate driven globalization, neo-liberal policy regimes and natural 
resource exploitation. In line with LRAN (2011), Zoomers (2011) identified that 
the global land grab was driven primarily by the acquisition of land for growing 
biofuels, foodcrops and/or nature conservation that caused radical changes in the 
use and ownership of land. This had important implications for equitable and 
sustainable development in which local peoples must either endure enclosure or 
move to marginal locations. The positive outcome of this new global wave of land 
grabbing was a renewed interest among peoples, academics, entrepreneurs, 
scientists and policy makers in alternative models of production, consumption and 
using energy and resources (LRAN 2011). Further, Janvry (2009) suggested that 
agriculture development should be seen not only as a sector of financial activity 
but also as a means for the promotion of human welfare, food security, poverty 
reduction and environmental management. The need for large-scale agricultural 
lands that attracts big corporations however, has been concentrated on fertile 
productive land which sometimes related to land degradation. Controversially, 
there are nearly abandon marginal drylands all over the world. 

There are two phenomena underlying this research firstly agricultural land 
grab in fertile lands and secondly the existence of nearly abandoned marginal 
drylands. In some countries such as Australia, research and investment in dryland 
agriculture are able to increase productivity (Carberry et al. 2011). These research 
and investment in dryland agriculture, unfortunately, have not occured in 
Yogyakarta Province, Indonesia where dryland occupies 53% of the province 
(Agricultural Office of DIY Province 2010). In Yogyakarta Province, agriculture 
was the second contributor to regional gross domestic product in 2010, amounting 
to 17%. The highest contributor to regional gross domestic product was trade, 
hotel and restaurant amounting to 21%. It is important to observed that in 2010 
agriculture was the only sector with negative growth of -0.27% in contrast to the 
growth of trade, hotel and restaurant that reach a positive growth of 5.33%. There 
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are five regencies in Yogyakarta Province namely Kulon Progo, Bantul, Gunung 
Kidul, Sleman, and Yogyakarta City. Among these five regencies, agriculture was 
the highest contributor to the regional gross domestic product in Gunung Kidul 
Regency (38%), Kulon Progo Regency (26%), and Bantul Regency (24%). While 
Bantul Regency experienced positive growth in agriculture amounting to 1.51%, 
the negative growth in agriculture occured in Kulon Progo Regency (-1.44%) and 
in Gunung Kidul Regency (-0.33%) respectively (BAPPEDA DIY 2012a). It is 
also interesting to observed that Gunung Kidul Regency is the driest area (70% of 
the area) and occupies the largest area of Yogyakarta (nearly 47%). The second 
driest area is Kulon Progo Regency (nearly 60% of the area), occupies the second 
largest area of Yogyakarta (18%). Further, the highest poverty rate exists in Kulon 
Progo Regency (23.15%) being followed by Gunung Kidul Regency (22.05%) 
(Depsos 2005, Agricultural Office of DIY Province 2010, BAPPEDA DIY 
2012d). 

Based on the above statistic data, this research was focused to explore the 
possibilities of converting the drylands of Yogyakarta, especially in Gunung 
Kidul Regency and Kulon Progo Regency, into productive lands for agriculture 
development in line with the theories being suggested by Norton et al. (2006) and 
Janvry (2009). Initially, the focus of activities was the plantation of single 
commodity of teakwood since the teakwood plantation has traditionally been 
grown by farmers as the main source of long term saving in the drylands of 
Gunung Kidul Regency (Pramono et al. 2010). With the aim to achieve additional 
value, demonstration plots of intercrops farming have been exercised. To some 
extends, this exercise was extended into agribusiness activities that involves the 
manufacture and distribution of farm supplies; production operations on the 
farms; and the storage, processing, and distribution of farm commodities and 
items made from them (Cramer et al. 2001). The problems being faced for the 
agribusiness development of marginal drylands in Yogyakarta, however, are the 
marginal size and uncertain land rights; the limited educated and skilled human 
resources among the smallholder farmers; the limited access to technology, 
financial, and market among the smallholder farmers; the lack of government’s 
and investors’ interest in developing the marginal drylands; and the unawareness 
of investors that developing such drylands for integrated agribusiness is 
financially feasible. To ensure that the activities are sustained, a balance of three 
concepts of people, planet, and profit (3P) were considered to achieve long term 
economic, social, and environmental issues. Since the development of marginal 
drylands do not attract large corporation, this research was supported by 
community participation of smallholder farmers, social investors, and academic 
researchers virtually without any government involvement. 

There are two alternatives of activities to be carried out in the research area 
namely focusing on the development of single commodity of teak plantation, and 
integrating intercrops farming and other activities into teak plantation. To search 
for the development alternative, experts’ interview representing farmers, 
investors, and academic researchers had been conducted and being analysed by 
using Analytical Hierarchy Process (AHP). The focus of this research was the 
business side of the agricultural development and, therefore, to ensure that the 
agricultural development is sustained, each activity should financially be 
profitable. Further, to confirm whether experts’ views were in line with economic 
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valuation outcome, agricultural appraisal process was carried out by using the 
method of enterprise budget as being suggested by previous authors (Gittinger 
1982, Godsey 2008, Kay et al. 2012). Based on the pilot program activities, a 
design for large scale development is proposed to cover other dryland areas in 
Yogyakarta Province. It is also expected that the success of this research would 
attract other communities to develop similar activities.  

 
  

Problems Statement 

With the phenomena of the existence of nearly abandon marginal drylands, 
the following questions should be answered in this research: 
1. Could the marginal dryland in the research area be converted into productive 

agricultural development? 
2. Is there any preference among the actors (smallholders farmers, investors, and 

academic researchers) in respect to the development alternative? 
3. Is the agricultural development in marginal dryland financially feasible? 

 
 

Research Objectives 

To answer the above questions, the objectives of this research were: 
1. Exercising an existing pilot program of converting a small scale (five 

hectares) of dryland area into productive agribusiness development. 
2. Searching the actors’ (smallholders farmers, investors, and academic 

researchers) preference in respect to the development alternative.  
3. Exercising the financial feasibility of integrated agribusiness development in 

marginal dryland. 
Should the pilot program of integrated agribusiness in dryland area prove to 

be financially feasible, a design of business development model is proposed to 
cover the dryland areas in Yogyakarta Province. 

 
 

Research Limitation 

This research was limited to a dryland area of five hectares in Gunung Kidul 
Regency, Yogyakarta Province. The main activity was the teak (Tectona grandis 
L.f) plantation business with several reasons such as the suitability of karst 
dominated rocks for teak plantation, the potential financial benefits of the 
business, and the potential contribution of teak plantation for environmental 
protection. The supporting activities of intercrops farming of foodcrops farming 
and animal husbandry as well as post-harvest production is limited to 
approximately 5,000 square meters of land to fully utilize the existing man power 
resources. This research was not consider the bio-physics condition, the social and 
cultural background, and the institutional issues. 
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Research Benefits 

The potential profit being generated from the development of integrated 
dryland agribusiness is expected to attract investors to see the nearly abandoned 
drylands as new business potential. Integrated sustainable agribusiness of 
teakwood plantation and intercrops farming as opposed to single agricultural 
commodity of teakwood plantation is expected to increase the financial 
profitability of all individual commodities as well as overall business portfolio. 
The voluntary participation of smallholder farmers, investors, and academic 
researchers in developing an integrated sustainable agibusiness in dryland area is 
expected to bring up grassroot innovations. The success of this experiment is 
expected to encourage other communities to develop similar activities, and in turn, 
will be able to increase the agricultural productivity of drylands in Yogyakarta. 

 
 

Novelty 

The focus on the business side of the development of integrated sustainable 
agribusiness in dryland area consisting of teakwood plantation and intercrops 
farming had never been carried out in the dryland areas of Yogyakarta. The 
uniqueness of this research was the voluntary participation of community, 
consisting of smallholder farmers, investors, and academic researchers with 
limited government involvement. In addition, the integration of Annual 
Equivalent Value (AEV) and Composite Performance Index (CPI) into common 
valuation outputs overcome possible bias in deciding the best investment scenario. 

 
 

Literature Review 

Theories of Land Use and Population Growth 
Population growth needs additional food that requires fertile land for 

agriculture. Carr et al. (2009) identified that there are two major schools of 
thought dominating the literatures relating to the population, agriculture and 
natural resources; firstly Malthus who argued that population growth was led to 
agricultural expansion, and secondly Boserup who believed that population 
growth was led to agricultural innovation.  

In line with Malthus theory, several authors suggested that agricultural 
expansion was led to deforestation and environmental degradation (Amacher et al. 
2008; Fuglie 2010; Kangalawe and Lymo 2010; Quaye et al. 2010) because 
deforestation was the cheapest way to increase agricultural production in 
developing countries (Benhin 2006). In Thailand, Puri (2006) identified three 
important factors that drove agricultural expansion and deforestation namely 
population, transportation costs and the absence of property rights. 

Boserup’s theory was followed by other authors who stated that most big 
corporations increased agricultural production by way of agricultural 
intensification that were closely related to the development of new technology 
(Craren 2005; Carr 2009; Pacheto 2009; Purnamasari 2010). Other authors stated 
that whether the development of farming systems was through expansion or 
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intensification, it depended on the socio-financial factors (Malmberg and Tegenu 
2007; Siren 2007). Some authors concerned that such agricultural intensification 
to produce more output from the same agricultural land should meet the goal of 
sustainable agricultural development (Heukelom 2011; Pretty et al. 2011). 

The population growth usually induce families to adapt to avoid lowering 
their living standards by postponing marriage, reducing child-bearing within 
marriage, or migrating to support their families (Davis 1963). Bilsborrow (1987) 
broadened other theories by including agricultural extensification, agricultural 
intensification, and rural–urban migration. These theories underlying the relation 
to financial-demographic responses to population growth was summarized by Carr 
et al. (2009) as shown in Figure 1. In the industrialised countries that have limited 
ability to increase the quantity of land for agriculture, the demand on food 
production due to population growth is met from developing countries and 
emerging economies where the majority of agricultural land is owned and 
cultivated by smallholders farmers (Gradl et al. 2012). 

 

 

Figure 1   Financial-demographic responses to population growth (adapted from 
Carr et al. 2009) 

Theories of Agricultural Development and Farming Systems 
Agriculture is defined as the process of using natural resources (including 

sunlight, air, water and soil) to produce a consumable product (such as food, fuel 
and fiber) while maintaining sufficient resources for the next generation 
(Sassenrath et al. 2008). With this definition, any other activity that do not 
directly involve soil such as wind turbine farms and carbon credits trade are 
considered as potential agricultural products since they are related to natural 
resources and consumable products. 
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Norton et al. (2006) summarized several theories of agricultural 
development such as agricultural expansion, conservation of resources, diffusion 
of existing knowledge, developing high-payoff inputs, and induced innovation. 
The agricultural expansion relies on the expansion of land and labor resources to 
generate agricultural production increases whereas the conservation of resources 
is responsible for sustaining growth rates in agricultural production. The diffusion 
of knowledge among farmers occurs when existing knowledge in technologies 
and financial of a group of farmers are transfered to other farmers resulting in the 
increase of productivity. The agricultural development can also be achieved by 
providing improved inputs and technologies such as improved seeds, fertilizers, 
pesticides, and irrigation systems. These new high-payoff inputs and technologies 
resulting the increase of productivity. The technical innovation in agriculture 
occurs in response to the changes in natural resources and the increase of 
agricultural product demand. 

In term of national financial development, Suroso (2008) summarized that 
agricultural development was able to contribute to the increase in employment and 
household income, to overcome food scarcity, to provide input for other sectors, 
to contribute capital, and to increase foreign revenue from the agricultural export. 
In addition to national financial development, Gumbira-Sa’id (2009) added that 
agricultural development had benefits for conservation, environment, and rural 
development. Concerning the conservation and financial development, earlier 
author stated that land conservation policies bring substantial net global benefits 
through carbon sequestration and biodiversity conservation, however, only those 
countries that implement these policies bear the costs and experience the effects 
on economic outcomes (Robalino 2007). In term of environment, Hanf & 
Gagalyuk (2009) stated that at the present time food production, processing, 
distribution, and retailing undergone greater scrutiny in order to increase food 
safety and quality, to reduce costs and waste, to build customer and stakeholder 
value, and to achieve social and environmental protection. In summary, to ensure 
that agricultural development is sustained a balance of three concepts of people, 
planet, and profit (3P) should be maintained to achieve long term economic, 
social, and environmental in order to maximize the absolute value of enterprise 
(Talbot & Venkataraman 2011). These three pillars of sustainability combine 
economic effectiveness, social justice, and environmental protection in which 
social and environmental concern are integrated into business making decisions 
and operations. 

There are three classes of main farming systems namely shifting cultivation, 
pastoral nomadism, and settled agriculture (Norton et al. 2006). This research was 
dealt with settled agriculture farming system that could be in the form of several 
agricultural systems such as mixed farming systems, intensive annual crops, 
intensive and extensive animal husbandry systems, and perennial crops. In 
particular, the research was concentrated in mixed farming system and perennial 
crops. Mixed farming is the integration of crops and animal husbandry at the same 
time on the same land whereas perennial crops are grown and harvested over 
several years of time. In most cases, perennial crops are high-valued plantation 
that can help preventing soil erosion. 
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Integrated Agribusiness Development 
The term of agribusiness was initially introduced by Davis and Goldberg in 

1957 and it was defined as the sum total of all operations involved in the 
manufacture and distribution of farm supplies, production operations on the farm, 
and storage, processing and distribution of farm commodities (Cramer et al. 2001, 
Mhlanga 2010, Setiawan 2012). Wilkinson and Rocha (2009) defined that 
agribusiness enterprises were mostly small scale, located in rural towns and being 
carried out by households with other sources of income. They also stated that 
medium and large firms were mainly urban based with better infrastructure, 
whereas large enterprises were often vertically and horizontally integrated 
multinational corporations. The urban agriculture is mainly a community-based 
local agriculture, as a result of grassroots response, and recently gained a 
recognition from governments and private organizations throughout the world as a 
strategic mechanism to enable urban communities to deal with food security 
concern (Mason & Knowd 2010).  

Four interconnected sub-systems namely up-stream agribusiness, on-farm 
agribusiness, down-stream agribusiness, and supporting system agribusiness were 
the main characters of agribusiness (Saragih 2000). In line with Saragih (2000), 
Mhlanga (2010) defined that agribusiness consisted of four main subsystems 
namely input delivery, farming of primary production, post-harvest and 
processing, and marketing and distribution. Further, Gumbira-Sa’id and Intan 
(2004) defined that the agribusiness functions consists of procurement and 
distribution of production equipments, primary production activities, processing, 
and marketing. These functions are arranged into a system framework consisting 
sub-systems that can be simplified as shown in Figure 2.  

 

 

Figure 2   Agribusiness system framework (Gumbira-Sa’id & Intan 2004) 
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There are four main sub-systems that form into a system namely 
agribusiness activities, supporting institutions, suppliers, and consumers. Due to 
its small size of the pilot program and the early stage of the activities, marketing 
will not be discussed in this research. In Honduras, however, Blandona et al. 
(2010) studied the marketing preferences of small-scale producers of fresh fruits 
and vegetables. They concluded that about two-thirds of farmers preferred 
traditional marketing systems, whereas one-third preferred new marketing 
channels associated with supermarkets. 

Gumbira-Sa’id & Intan (2004) stated that the agribusiness development will 
only be effective and efficient if all of the agribusiness sub-systems were 
concurely developed. Each of  the activities is interconnected with other activities. 
Supply of raw materials such as seeds and fertilizers is essential to ensure the 
continuation of the primary agricultural production and processing. Haggblade 
(2011) stated that increases in farm productivity was depended on agribusiness 
efficiency in supplying farmers with improved seeds, fertilizer, herbicides, feed 
and veterinary services. 

The primary product of agriculture can directly be marketed to consumers or 
being processed further to achieve additional value of the primary product. The 
processing of agricultural product is part of agroindustry activities that can be 
defined as upstream agroindustry and downstream agroindustry (Gumbira-Sa’id & 
Intan 2004). The output of upstream agroindustry such as fertilizer and pestiside 
can replace the outside supply being needed by primary production activities or 
being distributed for sales to the consumers. Gumbira-Sa’id (2009) stated that the 
innovation in agribusiness – agroindustry – agrotourism in Subang, West Java, for 
example, were able to create addition value in terms of food to consume from the 
local resources, efficiency by processing the agriculture commodities into 
agroindustry, the utilization of alternatives energy, green environment of having 
agriculture and forestry preservation to attract tourists for ecotourism. In line with 
Gumbira-Sa’id (2009), sustainable farming in Canada and Cuba that uses less 
chemicals and fossil-fuel energy and emphasizes localized production and 
consumption was viewed as an ecofriendly alternative to modern agriculture 
(Hiranandani 2010). In term of sustainability, Mulyoadi & Anwar (2012) defined 
the triple bottom line concept of 3P (profit, people, and planet) in which a long 
run in business could be achieved through profit by improving work management, 
through people by having a harmounious relationship between corporation and 
society, and through planet by preserving the environment to achieve health, 
comfort and availability of natural resources.   

The concept of agribusiness was developed not only related to the rural 
properties, but also interlinked with the process of the agriculture products supply 
to their consumers (Oliveira & Ipiranga 2011). Therefore, to strengthening 
efficient relationships between farms and agribusinesses, it need to improve 
farmers’ capacities to add value to their products, converting their subsistence 
agriculture into commercial agriculture, through the processing of their products, 
and by establishing raw-material supply contracts with national and international 
processors and distributors (Santacoloma & Suárez 2005). However, the 
improvement of technologies, trade regimes and value chains are characteristic of 
industrial agriculture that might not give the same results in local ecosystems of 
developing countries (Flora 2010). Further, Flora (2010) identified that in 



 

9

developing countries a systems that focuses on sustainability of the local 
ecosystem, social and cultural relationships can be more productive than industrial 
agriculture and have a much better opportunity to increase food security.  

Dryland Agribusiness 
In contrast to the need for productive agricultural lands by multinational 

corporations, there are unproductive marginal drylands scaterred all over the 
world. Such marginal drylands do not attract big corporations nor governments 
mainly for financial reasons resulting in a chronical poverties among the small 
marginalized dryland farmers. Safriel et al. (2005) defined that dryland is limited 
by soil moisture as a result of low rainfall and high evaporation that show a 
gradient of primary productivity based on the level of aridity or moisture deficit. 
Some key features of Australia’s dryland agricultural are low rainfall, high rainfall 
variability and long wet and dry periods (Freebairn et al. 2006). 

The drylands that cover about 41% of the Earth’s land surface support 
approximately 36% of the human population (Washington-Allen et al. 2010). 
Acosta-Martínez et al. (2011) stated that dryland cropping systems depended on 
water from precipitation which was a significant limiting factor for production in 
semiarid regions. Plant production in dryland areas are usually low and difficult to 
predict and, therefore, it relies on managing risks as well as optimizing the use of 
local resources to minimize the gap between farm and water-limited potential 
production (Fischer et al. 2009, Lobell et al. 2009). 

Research on dryland agriculture has been carried out at different locations in 
the world including Morroco, Israel, Iraq, Chile, USA, Iran, and Australia (Ryan 
et al. 2007; Rabia et al. 2008; Abi-Ghanem et al. 2009, Young et al. 2010, 
Acosta-Martinez et al. 2011, Carberry et al. 2011, Kademani 2011). These cover 
the fields of production efficiency, cropping systems, innovation and technology, 
as well as social issues.   

In Morroco, the research covered the infrastructure development, human 
resources capacity building, and other research program related to dryland 
agriculture (Ryan et al. 2007). It was demonstrated that in Iran, dryland 
agroforestry on marginal lands had potential for sustainable development to solve 
a number of financial and social problems of poor dryland inhabitants (Rabia et 
al. 2008). The great demand for training, technology, basic farm equipment, seed, 
and fertilizers was the main focus of the extension education for dryland cropping 
system in Iraq (Abi-Ghanem et al. 2009). In the dryland area of Chile, Young et 
al. (2010) studied a bottom-up approach in which communities were sensitive to 
changing conditions and the ways the communities dealt with the changes was 
used as the basis for future exposures and adaptations. Acosta-Martínez et al. 
(2011) stated that in the USA, dryland cropping systems depended on water from 
precipitation. In both irrigated and dryland cultivation, Banaeian and Zangeneh 
(2011) found that the wheat production efficiency in marginal areas were 
significantly better than in large farming areas, and no significant differences were 
observed in wheat production efficiency between irrigated and dryland zones. The 
ability of soil to store water and the ability of roots to extract water from the soil 
are critical in which crops were able to grow when the rainfall reliability is low. In 
Yogyakarta Province, Indonesia, the area is covered by 53% dryland agriculture 
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where no intensive research had been carried out and, therefore, become the main 
focus of this research. 

Teak (Tectona grandis L.f.) Plantations 
Teak (Tectona grandis L.f) is a premium high-value hardwood species with 

unique characteristics for its attractive appearance, durability, decay resistance, 
and easy workability (Nair 2007, Hallet et al. 2011). It has been grown in 
plantations for hundred of years (Pérez 2005). With its high wood quality and 
excellent growth performance, teak wood plantation had been one of the most 
preferred species for investment opportunity (Pérez 2008). In addition, there was 
monetary value of aboveground Carbon storage of high quality teakwood if being 
sold as Certified Emission Reduction (CER) carbon credits (Derwisch et al. 
2009). 

In Indonesia, teakwood plantation was originally adapted from India, 
Myanmar, Thailand and Laos, and was introduced  to Indonesia more than  500 
years ago (Faculty of Forestry - Gadjah Mada University 2009). Other than in 
Java island, teak trees grow well in South Sulawesi, South-east Sulawesi and East 
Nusa Tenggara. Well managed teakwood plantation was operated by the 
government’s enterprise, PT Perhutani, in Java island with 2007 total production 
of about 512,000 m3 per year (Perdana 2011). Recently, there has been a gradual 
move away from state control of such plantation toward the participation of local 
people and their engagement make decision-making process more equitable, 
improves local livelihoods, and reduces poverty (RECOFTC 2010). In Indonesia, 
the participation of local people in such plantation could be in different forms of 
community engagement namely hutan kemasyarakatan (community-based forest), 
hutan desa (village forest), hutan tanaman rakyat (community-based forest 
estate), kemitraan (partnership between state-owned and private companies), 
pengelolaan hutan bersama masyarakat (managing forests with local 
communities), model desa konservasi (conservation village model), hutan rakyat 
(privately-owned forestry), hutan adat (customary forest), kawasan dengan tujuan 
istimewa (special purpose zones), and sistem hutan kerakyatan (community-based 
forest system) (Siscawati & Zakaria 2010). 

In Yogyakarta Province,  teakwood plantation has been grown by farmers in 
Gunung Kidul started in the year of 1960’s as the main source of long term saving 
out of their drylands (Pramono et al. 2010). Perdana (2011) stated that in 2007, 
the private teak forest occupied over 58,000 hectares of land in Yogyakarta 
Province – half of it (over 29,000 hectares) were located in Gunung Kidul 
Regency representing over 70% of teak tress in Yogyakarta Province. These 
private teakwood plantations, however, were not properly managed due to the 
following barriers: 
1) The limited knowledge on silviculture techniques resulting in poor quality of 

woods; 
2) The limited on fund during the trees rotation period; 
3) The lack of market information resulting in low selling price; and 
4) The government regulation in relation to harvesting procedures and 

transportation that was designed mainly for big scale corporations. 
Initially teakwood could be harvested for a long period of time (over 20 

years). At the present time, however, several private enterprises are able to 
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develop new clonical teak that can be harvested in a relatively shorter period 
(starting at five years old) that attracts teak farmers to grow teak as the main 
commodity (Soeroso & Poedjowadi 2009). These enterprises have offered teak 
plantation business with different investment, harvesting, and profit sharing 
scenarios (Soeroso & Poedjowasi 2009, JAR 2012).  

Supporting Activities 
Since the harvesting time requires a relatively long period of time, most 

smallholder farmers do not interested in developing teakwood plantation as the 
main business activity. Most of teak plantations in Ghana were established under 
the taungya (intercropping, tumpangsari) system to maximize land utilization for 
economic benefits (Owusu 2011). The reasons for the intercropping were weed 
control, land suitability for crops, financial consideration, subsistence and soil 
fertility. The advantage of such intercrop farming is to increase the production out 
of a given piece of land by using a mixture of crops of different rooting ability, 
canopy structure, height, and nutrient requirements. Lithourgidis et al. (2011) 
stated that intercropping improves soil fertility and increases soil conservation. In 
addition, intercropping provides insurance against crop failure or against unstable 
market prices for a given commodity, and thus it offers greater financial stability 
than sole cropping. The conversion from monoculture farms into small-scale 
integrated system in Cuba, however, was difficult due to low population densities 
in the rural areas, lack of capital and other inputs and the absence of appropriate 
infrastructure for smaller-scale livestock production. 

This research exercise the impact of intercrops farming that able to yield 
output in a shorter period of time in beetwen teakwood plantation with an 
objective of cultivating two or more crops in the same space at the same time to 
match efficient crop demands to the available growth resources and labor in line 
with Lithourgidis et al. (2011) and Pramono et al. (2011). The types of crops 
being farmed were the crops that were familiar to the local farmers such as rice, 
chilli pepper, sweet potatos, groundnuts, etc. Other activities include animal 
husbandry of cows and goats as well fishery farming. It was not the intention of 
this research to search the most suitable crops in term of bio-physics condition of 
the soil.  

Supporting Institutions 
Other than innovation being invented by the government’s or corporate’s 

sponsored research and development, there were grassroots innovations being 
invented by the participation of independent that primarily focused on ethno 
botany by the knowledge of plants and their uses (Gumbira-Sa’id 2009). These 
participatory approach had been studied all over the world such as in Australia, 
Bolivia, Kenya, Tunisia etc (Marsh & Pannell 1998, Eversole 2010, Kiara 2011, 
Canesse 2010).  

Herbert (2009) explored the concept of employee empowerment as the style 
of management changes from a hierarchical, top-down, style to a more lateral, 
bottom-up, orientation, in which workers assume greater responsibility for 
situated decision-making and self-monitoring. A model of participatory 
approached was developed by Douthwaite et al. (2009) showing how participatory 
approaches foster innovation in a given territory by creating awareness of new 
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opportunities, providing information to adopt a novelty, supporting in adapting the 
novelty and changing the practices, and learning from experience. Earlier study by 
McDuff (2001) was in line with Herbert (2009) and Douthwaite et al. (2009), who 
concluded that stakeholder participation become a key factor in the success of 
grassroots conservation and natural resource management programs. Other study 
by Higgins et al. (2007) suggested that the participation of farmers in agricultural 
value chain activities was able to increase the efficiencies, business integration, 
responsiveness and market competitiveness. 

The agronomic support to farmers from public extension and private 
advisors had been a key characteristic in Australian agriculture, enabling the 
adoption of current best practices (Marsh & Pannell 1998). In Bolivia, significant 
efforts had been spent to re-design governing institutions to be more participatory 
toward more culturally relevant and locally accessible ways. Understanding the 
culture of institutions was critical to empower poor communities (Eversole 2010). 
Participatory processes was institutionalized in Kenya involving the public 
extension and the interactive communication between the smallholder farmers and 
public extension supported by a conducive environment (Kiara 2011). The 
common interest groups being formed by smallholder farmers enabled them to 
move from subsistence to business farming associated with increased knowledge, 
increased productivity and increased demand for production. These interaction 
contributed in influencing policy change and research priorities. In Tunisia, 
several reforms in rural sectors involved civil society participation and state 
withdrawal (Canesse 2010). Tunisian development programs were evolved from 
technical to sociological and participation. 

Ashby et al. (2009) identified a “from the bottom up”  theory in which 
grassroots demand for combining five skills consisting group management, 
financial management, market engagement, innovation for new technology, and 
sustainable production were important for sustainable entrepreneurship. This 
“from the bottom up” participatory approaches where farmers work closely with 
extension workers and scientists in setting the research agenda and evaluating the 
results had been developed by a number of organizations including agricultural 
research centres. Other authors agreed that the participation of self-organized 
farmer groups supported by public extension and private advisors facilitated the 
adoption of new technologies and best practices for sustainable development 
(Alemagi 2010, Carberry et al. 2011). 

In relation to the smallholder farmers, participation in new agribusiness 
chains positively impacts the small-scale producers and contribute to the poverty 
alleviation (Minten et al. 2006) involving credit systems, technological 
innovation, physical infrastructure, communications, and human capital formation 
(Altenberg & Drachenfelds 2006, Rigg 2006, Shepherd 2007). This 
interconnected agricultural industrialization, however, required upfront 
investments and standard operating procedures (Berdegue´ et al. 2007, Swinnen 
2007) which imposed greater transaction costs on producers (Pingali et al. 2005, 
Poulton et al. 2006). 

To develop a small scale integrated agribusiness, a supporting institutions 
backup is needed. Such institution could be formed in both informal or formal 
arrangements. In Vietnam, informal institutions through friends and family, and 
social and business networks contributed to the management of risks of market 
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transactions and allowed them to survive and grow whereas formal institutions 
through written contracts allowed firms to manage risks (Steer & Sen 2010). 

Gumbira-Sa’id (2007) proposed typical links among the universities, 
government, communities, large enterprises, and other professionals to support the 
existence of SME’s entrepreneurship. On the other hand, in relation to the 
university and government linkages to develop agro-based community, Fauzi 
(2008) suggested that to develop a one to five hectares of agro-business, the 
university could contribute to the technical back-up and implementation of good 
farming practice to include eco-edu-tourism. 

The support of other individuals and NGOs is basically in the form of 
extension program. The extension program in Nigeria involved the government’s 
extension system, project based extension, sectoral/commodity extension, 
university-based extension, integrated rural development approach and farmer-
focused extension (Ilevbaoje 2004). In Uganda, the private sector (both for profit 
and not-for profit) NGOs were increasingly involved in the extension program. 
The NGOs could be more effective in reaching poor communities and remote 
areas since they were more involved in identifing local needs and promoting 
participation as well as engaging grassroots based organizations (Muwonge 2007). 

In the developing countries, such as in Turkey, Özkürkḉüler et al. (2012) 
observed that to meet a strong economy and rapid social development with 
qualified labor force it needed to develop vocational and technical school. In 
China, vocational education is an essential foundation for economic and social 
development (Zhang 2010). Similarly, Assareh & Bagherzadeh (2013) studied 
that in Britain, Japan, Germany, USA, and Iran, vocational training significantly 
contributed the economic and industrial success of these countries with their 
design and execution of innovative and efficient policies in the fields of 
vocational curriculum. 

Financial Support 
Ashby et al. (2009) stated that technology was useful only if complementary 

investments were made. An investment approach in the form of innovation 
through research, development and adoption of new technologies was to create 
new return-risk frontiers to obtain productivity gains (Mallawaarachchi et al. 
2009). In Australia, the funds which were originally provided by state government 
had been shifted into university and private research resources that play more role 
in providing the main growth in investments and reducing the governments’ fund 
(Mallawaarachchi et al. 2009, Carberry et al. 2011). Unfortunately, the  pleasure 
of such financial support from the government or corporations has not been 
enjoyed by most smallholder farmers in dryland areas. Smallholder farmers who 
rely on basic methods and technology require financial support to purchase inputs 
such as improved seeds to increase yields. In Pakistan about 70 percent of farmers 
participate in the credit market to purchase crops inputs, to pay labour, and to hire 
rental machinery (Kaleem & Wajid 2009). 

Gupta & Aubuchon (2008) claimed that microfinance was proven to 
improve the lives of the poor farmers. In line with Gupta & Aubuchon (2008), 
Latief et al. (2011) stated that microcredit had positive impact in alleviating 
poverty in Pakistan because it enabled the farmers who had no access to lending 
institutions to borrow at lower bank rates and start a small business. In contrast, 
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Adams & Bartholomew (2010) stated that the impact of microfinance for farmers 
in Ghana on social and financial wellbeing was marginal. Similarly, Karnani 
(2007) made a statement that microfinance programs with though microcredit 
yields some non-financial benefits and did not significantly alleviate poverty. 

Another alternative source of agriculture financing was studied by Kaleem 
& Wajid (2009) ie. Bai Salam (forward sale agreement) in which contract locks 
agriculture inputs with the output against advance payments in full. The purpose 
of this agreement was to meet the needs of the smallholder farmers who need 
funds to grow their crops and to feed their family up to the time of harvesting. 
This agreement provides the seller (farmer) the funds in advance while the buyer 
(investor) pays a lower price for the commodity. This Bai Salam agreement is 
similar to contract farming, which is defined as a system where an agent 
purchases the harvests of farmers with advance contract in terms of the amount 
and price of the commodities being produced by the farmer. The agent is 
responsible in providing credit inputs and technical advice to the farmer. This 
arrangement is a way of allocating risks between farmer and agent where the 
farmer takes the risk of production and the agent takes the risk of marketing. This 
contract farming has been practiced in Turkey, Costa Rica, Vietnam, Malaysia 
and other parts of the world (Tadlidil & Aktürk 2004, Sáenz-Segura 2006, 
Setboonsarng 2008, Saigenji & Zeller 2009, Samah et al. 2010, Shaffril et al. 
2010, Uli et al. 2010). In all cases of agriculture financing model being proposed 
by Kaleem & Wajid (2006) as well as Bai Salam and contract farming, the farmer 
is usually locked by the agent to follow the commodities being planted, the 
amount, and the price being purchased by the agent. The requirement of collateral, 
if any, is also a barrier to the farmer in accesing the fund. 

One of critical parts of agricultural financing is the profit sharing among the 
stakeholders involve in the agricultural activities. There are several motives for 
the adoption of profit sharing such as labor productivity, cost monitoring, and 
wage flexibility (Daneshfar et al. 2010). Labor productivity is achieved through 
higher employees motivation and involvement whereas monitoring system occurs 
because the employees could observe the actions of other employees to avoid any 
agency costs. Wage flexibility provide the company transfer part of the fix costs 
of salary into variable costs. In addition, adoption of profit sharing could create a 
self-motivated employees to achieve the challenging goals of the company. 

Today there is an instrument being used in Islamic capital market called 
Sukuk that includes securities, notes, papers or certificates with features of 
liquidity and tradebility. There are several structures of Sukuk such as bay’ 
bithamin Ajil (deferred payment sales) , murabahah (cost-plus sale), salam 
(forward sale), istisna (manufacturing sale), ijarah (leasing), musharakah (joint 
venture), mudarabah (partnership) and wakalah (agency). One of the most 
popular instruments is equity based Sukuk in which participatory contracts involve 
mudarabah and musharakah.  

The Malaysian Securities Commission defines mudarabah as a contract 
between two parties (a rabb al-mal or an investor who provides the capital and a 
mudharib or an entrepreneur who manages the project) to finance a business 
venture. If the venture is profitable, the profit will be shared based on a pre-agreed 
ratio and if there is any loss, the loss will be the responsibility of the investor 
(Dusuki 2010). Figure 3 illustrates the structure of mudarabah Sukuk. 
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Figure 3: Mudarabah Sukuk structure (adapted from Dusuki 2010) 

Similar to mudarabah Sukuk structure, another model of financing was 
introduced by Jati Unggul Nusantara to invite investor for teakwood plantation in 
Indonesia as can be seen in Figure 4 (adapted from Soeroso & Poedjowadi 2009).  

 

Figure 4: Typical profit sharing arrangement for the investor (adapted from 
Soeroso & Poedjowadi 2009)  
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In this model, an investor was responsible for funding the teak plantation 

business mainly for purchasing inputs such as seed, fertilizer, pesticide, and other 
expenditures. The fund was managed by the facilitator who deal with land owner, 
farmer, and the local governmet.  

The shares allocations in Figure 4, however, assume that the output meet the 
target. If the output are not meet the target, the profit sharing was adjusted in 
accordance to the target achievement and can be summarized in Table 1. This 
table demonstrates that in any case the profit sharing of investor and land owner 
were uninterupted by the failure to meet the target. The rationale behind this 
arrangement was that both investor and land owner were not involved in the day 
to day operation, therefore they were not suppose to bear the failure 
consequences. 

Table 1   Profit sharing adjustment as a function of target achievement 

Target Achievement 100% 90% 80% 70% 60% 50% 

Profit Sharing       

     Investor 40 40 40 40 40 40 

     Land Owner 10 10 10 10 10 10 

     Facilitator 15 12 9 6 3 0 

     Farmer 25 20 15 10 5 0 

     Local Government 10 8 6 4 2 0 

Total % of Target 100 90 80 70 60 50 
∗ Adapted from Soeroso & Poedjowadi (2009) 

 

 
2 RESEARCH FRAMEWORK AND RESEARCH METHOD 

Research Framework 

This research was focused on the business side of agricultural development 
in dryland areas of Yogyakarta. Figure 5 demonstrates the research framework of 
this inter-related activities of agricultural development in dryland areas of 
Yogyakarta.  

An analytical hierarchy process of Saaty & Peniwati (2008) was carried out 
by interviewing experts to explore their preference on the development ie 
developing a single commodity or integrated agriculture activities. The experts 
being interviewed representing the farmers, investors and academic researchers. 
To confirm the validity of experts’ views, both preferences was financially 
evaluated in line with the agricultural appraisal being proposed by Gittinger 
(1982) involving project planning, enterprise budget, financial projection, and 
defining valuation criteria. The valuation criteria being used were internal rate of 
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