
 

1 INTRODUCTION 

Research Background 

Annual report published by wearesocial (2016) provides some digital facts 

about Indonesia. At the end of 2015, with total population of 259.1 million, active 

internet users has reached 34% of total population or 88.1 million users, active 

social media accounts has reached 72 millions or 28% penetration of total 

population with average internet spending time of four to five hours a day and 

27% of population made an online purchasing mostly through mobile device.  

Digital development in Indonesia has been collapsing the existing value 

chains in most industries and sectors; in some cases, it even could influence 

political direction and law enforcement. With regards to the geoghraphical and 

demoghrapical condition, the digital ecosystem in Indonesia is mainly supported 

by mobile broadband development such as broadband infrastructure deployment, 

decreasing trend on internet tariff, increasing trend on smartphone penetration and 

people’s intention to digitalize their services and processes by using or developing 

broadband applications for their business. 

Apart from the traditional service as telecommunication media such as voice 

call and sms; development on data service has enable people to enjoy more 

sophisticated services such as chatting (whatsapp, bbm, line, and telegram)  and 

social media (facebook, path, instagram, and twitter), and it also enter into 

adjacent market such as banking. Banking is one of the early sector monetizing 

the telecommunication infrastructure and digitalization of services; start with sms 

banking to mobile banking and next to electronic money; this sector put a lot of 

focus on digital investment (BCG 2012). Trading is another improved area 

impacted by recent broadband development; it has been influencing some sectors 

such as property (rumah123.com), fashion (zalora), food (qraved, foodpanda, 

zomato), travel (traveloka, tiket.com, agoda, booking.com), e-commerce (lazada, 

bhinneka) and e-marketplace (olx, bukalapak, tokopedia, and matahari mall). 

Recent utilization on location based service, it entered into adjacent sectors such 

as logistic and transportation (gojek, uber, grab) and advertising (foursquare, 

google, etc). In many cases, the broadband development in Indonesia especially 

mobile broadband has been transforming peoples’ culture and lifestyle into digital 

ways.   

According to some researchs, broadband development has positive impacts 

to the acceleration of economic development such as 10% increase in broadband 

penetration could boost GDP by 1.38% in low and middle income countries 

(Qiang et al., 2009), 10% higher broadband penetration in a specific year is 

correlated with 1.5% greater labor productivity growth over the following five 

years (Booz and Co, 2009), and 1% increase in Indonesia broadband penetration 

could reduce the unemployment rate by 4,82% (BCG, 2010) and creates new jobs 

(Nabhani, 2013).  The government of Indonesia seriously put focus on broadband 

development by launching a National Broadband Plan (DeTIKNas 2012) with the 

bjective to make people uses broadband access to support their daily activities and 

become able to support the welfare of society in all ecosystems. 
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Globalization will accelerate the utilization rate of information and 

communication technology which will contribute to the economy (Choi et al., 

1997), for every 10% increase in broadband penetration as a main infrastructure of 

internet will increase GDP of 1%, and double increase in broadband speed will 

increase GDP up to 0.3%. This positive impact is due to automation and 

simplification of the process, increase of productivity, and better access on 

education and health facility (Ericsson et al. 2011). Based on the study by BCG 

(2010) about economy value of internet in G-20 countries stated that internet 

penetration in Indonesia contribute 1.3% of total GDP in 2010 and projected to 

reach 1.5% of GDP in 2016. This number is relatively lower compare to other G-

20 countries which is 5.3% of total GDP, and potentially reach a higher rate if we 

compare to other G-20 countries achievement of average 5.3%. Other research 

concludes that broadband is a main contributor to the unemployment decrease 

with negative effect of -8.6%, for every single percentage increase in household 

penetration will decrease unemployment rate of 8.6% (BCG 2012). 

Telecommunication in Indonesia is one of the public service highly under private 

sector that shown a lot of improvement (Wahyudi 2011). 

From infrastructure perspective, the penetration rate on mobile broadband is 

much higher compare to fixed broadband as presented on Figure 1. National 

Broadband Plan (DeTIKNas 2012) targeted to have a full broadband coverage in 

urban area and 50% broadband coverage in rural area across Indonesia with the 

speed of 2 MBps. Given the geographical condition of Indonesia, this plan will be 

highly supported by mobile broadband development with some fiber optic 

deployment to support the backhaul such as Palapa Ring Project. 

 

 
 

 

Mobile broadband is the focus area of this study given some facts that about 

101 millions mobile broadband users out of total 111.4 millions smartphone on 

the market, 66 millions active social media users, 70 millions on mobile 

messengers, 51.8 millions mobile banking users, and 57 millions mobile map 

service users. Above all the numbers, 51 millions of users made an online 

purchase via mobile in the past 30 days. 

Ericsson (2015) projects that in 2020, broadband internet will create more 

value added on other sectors and one of the focuses will be agriculture sector. It 

will be an opportunity for Indonesia due to current agriculture contribution to 

economic growth (Daryanto, 2009) as well as employment provider (BPS, 2012).  
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Figure 1  Indonesia broadband penetration in 2013 (ITU and Informa 2013) 
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The agricultural sector has always been a mainstay in the development of the 

national economy despite facing greater challenges as the influence of 

globalization which requires the necessity of building a strong competitiveness 

(Daryanto and Haizrianda 2012). Globally, competitive firms will pursue 

innovation leadership to achieve commercialization of new products and 

processes (Gumbira-Said et al. 2001) and a specific requirement in building the 

competence in agrotechnopreneurship is concern and awareness of the e-

commerce, information technology and application of the latest technology 

(Gumbira-Said 2010).  Important roles of agriculture sector in the national 

economy are the contribution to GDP, employment and job creation, income 

generator and foreign exchange, in addition to a special ability in combining 

growth and income equity (Daryanto 2009). 

MGI (2012) project the revenues of agricultural and fisheries sector will 

grow at a level of 6% (CAGR) per annum and will reach USD 450 billions in 

2030 and recommend to increase productivity in the agricultural sector to boost 

the economic growth. 

The agricultural sector includes livestock, forestry and fisheries still 

dominates the Indonesian economy with the following facts (BPS 2015): 

(1) Significant 13.25% contribution to the GDP (Gross Domestic Product). 

(2) Employment creation of 37.7 million people. 

(3) Foreign exchange earnings through export value of USD 3.7 billions. 

In order to strengthen the national connectivity (MoEA RoI 2011), there are 

the four related components that build a form of national connectivity: 

(1) National Logistic System 

(2) National Transportation System 

(3) Regional Development 

(4) Information and Communication Technology 

 The integration of these four national connectivity elements is formulated 

into national connectivity vision which is ―locally integrated, globally connected‖, 

and followed up by DeTIKNas (Dewan Teknologi Informasi dan Komunikasi 

Nasional, 2012) by developing an Indonesia Broadband Ecosystem Policy and put 

e-agriculture as one of a strategic initiative to support the food security program. 

ISHS survey result stated the following issues are the constraints on ICT 

adoption by the farmers (ISHS, 2012):  

(1) Limited knowledge, money and time to be allocated.  

(2) Relatively low awareness on ICT benefit. 

(3) Availability on integrated system and software that match farmers’ 

requirement.  

USAID (2013), in their study reported that information and communication 

technology help farmer in expanding their market by finding new buyers, getting 

the highest price and trading management, compliance, and better production 

management. Other benefit is access to technology and information which will 

expand their basic income as part of their sustainability strategy (UNDP, 2012), 

and according to FAO (2013), the role of information and communication 

technology in agriculture are better production system management, access to the 

market and financial institution. 

World Bank (2016) states that the roles of broadband in agriculture are 

enhancing on-farm productivity, facilitating market efficiency, and enabling 
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efficient logistic and improving quality control. Enhancing on-farm productivity, 

digital technologies help overcome the information barriers on disseminating new 

agricultural practices and technologies and able to reduce transaction costs and 

increase the frequency of interaction with farmers (i.e. Digital Green, the 

Grameen Foundation, and TechnoServe deliver timely, relevant, and actionable 

information and advice to farmers in South Asia, Latin America, and Sub-Saharan 

Africa, respectively, at a dramatically lower cost than traditional services can); 

facilitating market transparency, digital interventions improve farmers’ access to 

prices by providing simple information to the farmers such as real-time prices or 

weather forecasts using simple mobile phone applications or internet kiosks (i.e. 

study of sardine fishermen and wholesalers in Kerala, Esoko in Ghana, e-Choupal 

in India, telecenters in Peru, and studies on grain traders in Niger and farmers in 

Philippines); enabling efficient logistic and improving quality control, 

Smallholder farms can turn to cooperatives and aggregators, who use digital tools 

to improve collection, transportation, and quality control (i.e. Livestock 

Identification Trace-Back System in Botswana). Cellular phone is the most 

favorite device use by the farmers in their social networking with other farmers or 

agriculture expert, communication technology is a necessity for both government 

and private sector to increase the accessibility, content and update information 

(Sangha et al. 2010). 

Worldbank (2016) also emphasizes on some lesson on digital adoption in 

agriculture given the facts that many of these innovations fail to scale up and 

achieve wider acceptance likely due to market fragmentation and lack of 

financially sustainable business models that will attract private sector investments 

in innovative solutions for small-scale agriculture that potentially could be 

improved by digital technologies. There are some lessons learned on digitalizing 

agriculture such as: (1) over investment without considering ICT literacy of the 

expected users, (2) information assymetry doesn’t necessary enable farmers to act 

on that information because of the inaccessibility of alternative markets and the 

complex interlinked relationships between buyers and sellers in low-income 

developing economies, (3) digital technology need to be backed by 

complementary investments in physical infrastructure, and (4) regulatory support 

on digital dividen. 

As mentioned above that digital technology promotes development through 

the mechanism of inclusion, efficiency, and innovation; digitalization could 

perform the inclusion of small farmers into the mainstream of value chain, 

transform the business interaction, but it will be a disruption without 

strengthening the analog foundation and preparing the acceptance on digital 

technology as presented in Figure 2.  In this term, analog economy is the 

representative of physical economy activities (non digital). 
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Figure 2 Digitalization framework (adopted from Worldbank 2016) 

 

Cocoa is one of the top three seed commodities program beside palm oil 

and rubber.  Indonesia is part of top three largest cocoa producers which 

contributes to 18% of the global market (ICCO 2013) Indonesia is the top three 

world producers after Cote d’Ivoire and Ghana. In national level, cocoa also earn 

the third largest foreign exchange after palm oil and rubber. The cocoa trading in 

2009 reached USD 1.38 billion (derived from cocoa beans and processed). 

Derivative products of cocoa beans are cocoa butter and cocoa powder which are 

necessities especially in America and Europe where demand for cocoa reached 2.5 

million tons per year (Kemenko Perekonomian 2011).  

Development activities have added-value and other positive prospects. The 

ratio of raw seed production is greater than the production of cocoa powder, but 

the overall product of processed cocoa has a higher value than the raw beans as 

shown in Figure 3.  

 

Figure 3 Decreasing trend on cocoa productivity (MoEA RI 2011) 

The development of export markets, and the increasing growth in 

consumption of cocoa products is an opportunity that should be captured in the 

short, medium and long term. However, there are also challenges that need to be 

addressed such as improving quality and certification of fermented cocoa beans, 

increasing cocoa processing industry capacity, increasing downstream industries 

and the level of chocolate consumption. 

KPPU (2009) reported that the top seven problems in Indonesia Cocoa based 
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Perkebunan), Asosiasi Kakao Indonesia, Asosiasi Petani Kakao Indonesia, and 

academics are as follow: 

(1) Processing industries is difficult to find fermented cocoa. 

(2) Low productivity and quality of Indonesia cocoa plants. 

(3) Cocoa pest and disease 

(4) Lack of financial support to the farmers 

(5) Too many intermediaries on the cocoa trading chain 

(6) Importers demand for non-fermented cocoa  

(7) Increasing demand on export of cocoa 

There are some evidences on the initiatives to improve cocoa farmers’ 

quality of life conducted by both government and private sectors. In 2008, Local 

Government of West Sulawesi was initializing cocoa replanting program that 

finally become national program (GERNAS KAKAO) and apart from existing 

regulation on cocoa bean export duty to increase the trading on processed cocoa 

product, Ministry of Agriculture RoI released a specific regulation to push the 

sales of fermented cocoa at farmer’s point in 2016. Another projects such as 

AMARTA (Agribusiness Market and Support Activity) project in Indonesia 

provided training and supporting activities for cocoa farmers include development 

of fermented cocoa community includes extensive usage of mobile technology to 

support financial inclusion program; CIP (Cocoa Innovation Project) planned to 

enable finance access, develop community-based fermentation model, mobile 

money for the farmer, and ICT for cocoa farmers; SCPP (The Sustainable Cocoa 

Production Program) aim to enhance the economic, social and environmental 

aspects of the sustainable cocoa supply chain which contributes to improving the 

livelihood of smallholders, protecting the environment and reduce inequalities. In 

many cases, all these initiatives already involved ICT solution as part of the tools 

even with some high end digital solution such as digital sensor for climate 

management system and IoT for remote crop management with the intention to 

start applying the precision agriculture concept in Indonesia cocoa includes a 

decision support system for for whole farm management in order to optimizing 

returns on inputs while preserving resources. 

Various researches and studies in cocoa are more focus on farming and 

after crops processing, research about the benefit of ICT in cocoa is very limited 

as a mean to access technology, market, as well as financial institution. USAID 

report on Sulawesi cocoa cluster performance analysis identifies one of the ICT 

innovations is the usage of mobile phone by cocoa trader to monitor world cocoa 

price when they come to the cocoa farmer village and determine the cocoa price 

from the farmers (USAID 2012). 

Even though there is a possibility of utilizing digital technology for 

beneficiary of farmers, there are some issues in digital adoption by smallholders; 

Stuart (2004) states that the success factor on information technology adoption by 

farmers in New Zealand is government projects related to the development of 

broadband infrastructure such as e-government and e-procurement in line with Li 

et al. (2007) evaluation on the m-commerce adoption in New Zealand agriculture. 

While Aleke et al. (2010) based on the results of research on the adoption of 

digital technology from the perspective of a small-scale agribusiness in Nigeria 

stated that to ensure the success of the diffusion of an innovation, a balance must 

be maintained between the work done during the design of information and 
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communication technology with social factors such as language and lifestyle. 

Sangha et al. (2010) which examines the role of ICT in the agriculture sector in 

India states that the barriers in adopting information and communication 

technologies by farmers are the lack of training, inadequate infrastructure, and 

equipment costs. Taragola et al. (2004 ) compare the perception in the developed 

and developing countries of the ISHS symposium participants, the results stated 

that in developing countries there is no perception of the economic benefit, do not 

understand the value of benefits, and there is no time for information and 

communication technology; while people in developed countries already have the 

understanding on the benefits and willingness for spending the time, they more 

emphasis on the necessary for the availability of infrastructure and technology and 

costs. Burke (2010) in his research on the adoption of information and 

communication technologies by small-scale agribusiness in Hawaii states that the 

growth of the size of the company and the increase of their operational complexity 

and structure will increase the role of information and planning, it needs to be 

supported by information technology and more advanced communication. 

Adamides et al. (2013) stated that almost 98 % of farmers in Cyprus using the 

mobile phone as agricultural resources and advised the service provider to take 

advantage of this as dissemination tool for agricultural information. Kumar (2012) 

based on the results of research on the use of ICT for development of remote areas 

and agriculture in India concluded that the information and communications 

technology plays a very important role in the agricultural education, research and 

service development. Farmers will be made more intelligent and always be aided 

by the availability of digital information systems. Ofusu-Asare (2011), based on 

his research in Ghana on the utilization of mobile phone by cocoa farmers 

concludes that the device is being used to meet social and economic benefits 

including arrangement on inputs, sales, information sharing, social media, and 

cost reduction especially on transportation. Alabi et al. (2012) evaluate the GIS 

application for sustainable cocoa development in West Africa. Saisi (2006) 

analyse the attribute of ICT diffusion in developing agriculture country. 

Distribution map of cocoa plantations and number of cocoa farmers in 

Indonesia is presented in Figure 4. While the quality of broadband is represent by 

broadband quality (opensignal.com, 2016) and smartphone penetration (Nielsen, 

2015), it is clear that Java island has the best broadband ecosystem compare to 

other area in Indonesia as presented in Figure 5. 

 

Figure 4 Regional distribution map of cocoa in Indonesia (Dirjenbun 2013) 
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Figure 5 Broadband coverage and smartphone penetration  

(opensignal.com and Nielsen 2016) 

 

All of the conditions above are the substantial consideration on the decision 

of the area for the object of this study. Based on data from Dirjenbun (2013), the 

cocoa plantation and number of cocoa farmers in Jawa is dominated by southern 

part of East Java (see appendix 2). Due to all these reasons, this study will conduct 

a field survey in southern part of East Java with cocoa farmers as the object of the 

research. 

   Mobile broadband was initially introduced in mid 2000s by deploying 3G 

network in high densities area in Indonesia and has been expanding across nationa 

wide and covering even some rural areas.  By the end of 2015, the 

telecommunication operators start deploying LTE/4G which provide a better 

customer experience and keep expanding their coverage. 

Referring back to digital phenomena in Indonesia at the beginning section of 

this introduction chapter, there is likelihood that some farmers are already using 

this mobile technology on their daily lifes but the following questions are: Do 

they use it for their business activities? Do they get benefit on that? Why do they 

use it? What kind of applications do they use?  This study will use m-commerce 

as the proxy for mobile broadband adoption due to the capabilities on representing 

most of the benefit of mobile broadband applications such as marketing tool, 

product placement, product searching and comparison, as well as transaction 

payment. 

Adoption level of a new technology is influenced by previous behavior, 

education, age, and gender (Zhang 2009). In the other hand, cost perception 

(Khalifa et al. 2008) (Islam et al. 2009; Wei et al. 2009), comfort (Yi and Hwang, 

2003) (Khalifa et al. 2008; Li et al. 2012) (Islam et al. 2009), and social influence 

(Gefen, 2000) (Suh and Han, 2002) (Rehman and Coghlan, 2011) are significant 

factors in technology adoption. Swilley (2007) employs five forces Porter as the 

determinant variable on m-commerce adoption and recommends measuring the 

impact of technology adoption to business performance; this is considered 

important in order to promote the successful story of technology adoption.  

This study intends to fill the gap on existing researches on technology 

acceptance model by defining the determinant factor on m-commerce adoption by 
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combining business factors and individual factors ad the determinant factors on 

technology acceptance and adoption as well as measure the impact to business 

performance. 

In overall, the main concept of this study with reference to Figure 2 is: 

firstly to explain the non digital side of the industry, secondly, provides analysis 

on potential improvement through digitalization, thirdly, acceptance model on 

new technology, and finally the impact of technology adoption. 

 

Problem Statement 

In line with the above discussion, there are indications that agriculture and 

broadband are major drivers of economic growth and development in Indonesia. 

With all the based line assumption, this study will answer to following questions.  

 

Research Questions 

As a result of the above discussion and based on some theories that will be 

discussed in the next section, three research questions have been developed to 

provide direction for this research:  

RQ1. As part of the assessment on the analog side of the industry, what is the 

current condition of Indonesia cocoa? 

RQ2. How does digital economy enable cocoa farmers get benefit on global 

value chain inclusion?   

RQ3. Business environment and individual preferences are the main factors in 

technology adoption. What are the sub-factors that directly or indirectly 

affect the adoption of mobile internet and applications by Indonesia cocoa 

farmers? 

RQ4.  What is the impact of mobile internet adoption by cocoa farmers on their 

business performance? 

 

Research Objectives 

Based on the problem statement and research questions above, the research 

objectives are as follow: 

RO1.  To provide a high level analysis on the condition of Indonesia cocoa. 

RO2. To provide an analysis on how digital economy could help cocoa farmers 

get benefit in a global cocoa value chain inclusion. 

RO3. To identify and determine the impact of business environment and other 

individual sub-factors that influences the adoption of mobile internet and 

application by cocoa farmers. 

RO4. To determine the impact of mobile internet adoption by cocoa farmers on 

their business performance. 

 

Significant of the Study 

 This study will be useful for all the stakeholders in cocoa value chain and 

telecommunication industries to get an overview on how to make a synergy out of 

these two industries. The study contributes to the body of knowledge as follows: 

a. For cocoa industry, to provide a view on the determinants of mobile 

broadband adoption and the impact on business performance. 
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b. For service providers (telecommunication operators and content provider), to 

provide an overview on a sustainable product development strategy for 

agribusiness segment. 

c. Government/Regulator, to provide an overview of governments’ role in 

creating a condusive ecosystem to support the competitiveness improvement 

of cocoa sector through advance usage of information and communication 

technology and define the best approach on implementation phase.  

d. Scholars, to build academic knowledge and theory, enhance interest in agriculture 

development through digitalization, spread the practices and promote the 

digitalization.  
 

Novelty 

The contributions of this research are based on the following arguments: 

1. This study provides a comprehensive scope of research on analyzing digital 

acceptance and adoption. 

2. This study provides better understanding of digital adoption by the farmers. 

Very few empirical studies have been conducted in this sector despite the 

important role and potential benefit of broadband to the economy development.  

3. This study combines multi methodology and tools on both quantitative 

(Market Concentration, RCA, GCI, and SEM) and qualitative analysis (in-

depth interview).    

 

Research Limitation  

This study is limited to: 

1. In some cases, this study will limit the utilization of mobile broadband to 

mobile commerce due to it’s’ capability on product and service placement, 

product searching and comparison, and electronic payment. 

2. Level of technology adoption is not taken into account due to the limitation on 

number of target respondents and early internet adoption by the farmers in 

Indonesia. 

3. Geographical limitation on this study could limit the generalization of the 

result: 

 Broadband coverage and quality are the hyegene factors on broadband 

adoption. The targeted area has the best quality of broadband network 

among all cocoa centers in Indonesia. 

 Possibility of different geographical area could have a different supply 

chain. 

 

  




