
A Taxonomy of Enterprise Architecture  
Framework for Indonesian SMEs 

Ambar Yoganingrum1, Dana Indra Sensuse2, Aniati Murni2 
 

1Center for Scientific Documentation and Information. Indonesian Institute of Sciences (PDII LIPI) 
Jakarta 12710. Indonesia 

 
2Faculty of Computer Sciences. University of  Indonesia 

Depok. Indonesia 
 

 
 

Abstract 
Indonesian Government commits to increase 
Information and Communication Technology (ICT)  
adoption in SMEs by providing computer training 
ranging from basic up to advance, but the level of 
adoption in SMEs is still low. Enterprise Architecture 
(EA) is an approach not only to improve adoption but 
also to align between business and Information 
Technology (IT). The paper proposed the taxonomy 
of the EA framework for Indonesian Small and 
Medium Enterprises (SMEs). This study employs 
desk research exploring 4 key concepts of EA 
framework i.e. stakeholders, principles, views and 
model. 
Keywords:  Small and Medium Enterprises, 
Enterprise Architecture Framework, Business and IT 
allignment, Indonesia 
 
1. Introduction 
  
Indonesian SMEs have a key role as a major provider 
of employment in rural and a major source for low-
income households [25]. Indonesian government and 
other institutions provide relevant nationwide 
programs including information providing and 
Information Technology (IT) training to strengthen 
SMEs and enhance their competitive advantage [28] 
[25] [1]. Yet researches proved that Information and 
Communication Technology (ICT) adoption in 
Indonesian SMEs generally are still low [19]  [2]  [9].  
 
IT issues in an organization should be resolved at the 
enterprise level. It means that IT is a business issues 
not an IT issues [18]. The idea was born since J.A 
Zachman conveyed the concept of Enterprise 
Architecture (EA) in 1987 [32]. EA is a 
tool/method/an instrument to align business and IT. 
 
The main purpose of this paper is to create taxonomy 
of EA framework (EAF) for Indonesian SMEs. The 
taxonomy is created based on the key concepts of EA 

i.e. stakeholders, principles, elements and models 
using desk references method.  
 
Some studies regarding EA in various Indonesian 
institutions have been conducted. However very little 
work for EA in SMEs was done. The concept of EA 
was born out of large industries experience so there is 
understanding only large companies require EA. 
However a company needs to be agile to face 
changes on their environment and if EA is seen as a 
strategy to survive and even increase business value 
so all sizes of companies including small and 
medium industries (SMEs) will need it [5].   
 
2. The characteristics and the benefit of EA for 
Indonesia SMEs 
 
The following are the general constraints of 
Indonesian SMEs: 
‐ Manpower 

SMEs in Indonesia commonly self-employment 
without hired paid workers [25]. They lack 
knowledge and do not have the necessary skills 
[26] [7]. The owner handles all tasks from 
purchasing, production processing up to 
marketing.  

‐ Production and Technology 
SMEs in Indonesia adopted simple production 
process [7] [23] [26]. They more like to adopt 
the simple technology and the equipment readily 
available [15]. They have limitations on product 
innovation capability, access to technology, 
modern production processes and procurement of 
a certain quality of raw materials [7] [23] [13] 
[25].  

‐ Marketing 
Indonesian SMEs difficult to expand market 
share especially export [7] [29].  

‐ Information and ICT 
Some clusters do not know yet the usefulness of 
Internet, even are fear of learning new 
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technologies [2]. Most SMEs that already adopt 
ICT use the technology just for administration 
tasks [19]. They are difficult to get relevant 
information [30] [32] [7]. 

‐ Organization 
Their organization and management is simple 
[19]. Most SMEs especially small enterprises 
(SE) are self-employed in the non-formal sector 
of the economy. 

‐ Networking 
Indonesia SMEs commonly has networking with 
their local government, collectors and local 
traders [32] [27] [31]. Some have partnership 
with a non-governments organization (NGO) 
that support particularly in marketing and 
production process [10] [31]. Some institutions 
such as banking and information center also 
provide facilities for SMEs [31] [25]. However 
they have difficulties in connecting all the 
facilities and assistances for business 
development. 

‐ Financial 
They are difficult to get funds for business 
development [7] [23] [27] [29].  

‐ Socio-culture 
There are socio-cultural obstacles in the adoption 
of technologies including ICT. 

‐ Policy 
Some government policies are not pro SMEs, for 
instant costly bureaucratic procedures. 

 
Nevertheless some Indonesian SMEs have gradually 
become export-oriented. Initially they sold their 
products to foreign tourists. Based on the experience, 
they started to export in small amounts [27]. 
Meanwhile a bamboo handicraft craftsman group in 
province of Bali initially had networking with 
middlemen that proposed their products to a vendor 
that has network to a trading house. After that the 
group got order to meet the market in Europe. SMEs 
in Indonesia survive and even grow by supplying 
consumption goods for local markets consumed by 
low-income households [25]. They compete with 
larger companies by differentiating products that 
have own market niche [25]. SMEs in several 
countries in East and Southeast Asia such as South 
Korea, Taiwan, Hong Kong, and Singapore directly 
contributed to trade and they adopted export-oriented 
strategies. It indicates that SMEs can compete 
effectively in both domestic and international 
[27][25]. SMEs have to adopt certain strategies to 
face the changes of business environment and also in 
order to survive and grow.  
   
The benefits of EA in regards to the challenges faced 
by Indonesian SMEs are especially as an instrument 

to improve IT adoption, IT development and business 
and IT alignment and to accommodate concerns of 
and shared understanding among stakeholders 
regarding existing situation and business 
development. 
 
3. The concept of EA  
 
A company who wants adopting EAF can choose an 
existing EAF or create a specific new one. Choosing 
or creating is just as difficult [4]. Based on the 
survey, the companies that develop their own 
framework are the second largest [20]. Following are 
key concepts in developing an EAF [17]: 
 
Stakeholders  
The definition of stakeholders is individual, team and 
organization with interest in or concern relative to a 
system [17]. Stakeholder’s concerns and 
communication among them are important on EA 
development. Some researchers develop EA 
modeling by first determining the stakeholders 
involved [4][11] [17] [16]. Current and desired 
situation, potential impact of the new system and 
social, cultural, educational and professional 
background will influence stakeholder’s concerns 
[37]. 
 
Principles 
Principles are firm foundation for making 
architecture and planning decision. It is fundamental 
perspectives and practices believed to be valuable for 
the organization [30], which is founded in the beliefs 
and values of the organization and expressed in 
language that business understands and uses 
[TOGAF in 17].  Principles also are translated as a 
target vision that put stakeholders on the same boat 
[4]. Principles might be called operating models, 
which involves a commitment to how the company 
will operate [18].  
 
Elements 
They represent a whole system, which contains a 
related comprehensive set of stakeholder’s 
perspectives. A set of views will enable the 
architecture to be communicated to and understood 
by all stakeholders and enable them to verify that the 
system will address their concerns [30].  
 
Most existing frameworks contain following four 
basic domains: (1) business architecture (2) 
information architecture (3) application system 
architecture (4) technology architecture [30]. 
According to industry practitioners the most critical 
and difficult to be implemented is the business 
architecture [30]. Based on Gartner EA connects 
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three stakeholders: business owners, information 
specialists, and the technology implementers [21]. It 
means EA consists of business, information and 
technology. Similarly, the concept of EA by Ross et 
al consists of the business, data and technology [18].  
 
Some existing framework are completed by (1) 
Architectural maturity which could be a directions of 
the enterprise in increasing EAF adoption or 
indicating the position of enterprises after 
implementing architecture (2) Architectural Process 
which provide applying process such as TOGAF and 
FEA (3) Architectural usage – a framework to 
measure the effectiveness of the usage of architecture 
(4) Architectural Result - a framework to measure the 
benefits realized by the use of the architecture (5) 
Maintenance module – the function of module is to 
monitor business and technology changes that might 
relevant and updating the EA [17].  
 
Model 
Model aims to depict the abstraction of reality [17], 
which is consisted of individual components, their 
relationship and focus [14]. Model including design 
rules and modeling procedure, process and technique 
are an important part of a framework for developing, 
structuring, defining languages and describing. 
Modeling techniques commonly used are entity 
relationship (ER) and UML (class diagram, use case) 
[14]. Meanwhile most models are graphic, however it 
does not necessary have to be graphic [17].  
  
4. The key concepts of EAF for SMEs in Indonesia 
 
This paper proposes taxonomy of EAF based on the 
common characters of Indonesian SMEs. This 
session focuses on core concepts of EA i.e. 
stakeholders, principles, views and model of 
Indonesian SMEs. 
 
Stakeholders and their concerns 
Organizations that have interests, activities, 
operations and any other aspects that aim to develop 
Indonesian SMEs are categorized as stakeholders. 
The list of stakeholders that provide program and 
facilities aiming for SMEs development are 
following: 
 
‐ Government institutions both local and national 

are the most common institutions introducing 
new technology and providing training [25] and 
business information [1] [31]. The paper 

identifies telecenters1 under some Ministries 
coordination such as the Ministry of 
Communication and Informatics (Kemkominfo) 
and the Ministry of Research and Technology 
(Ristek) as stakeholders who providing IT 
equipments, business information, Internet 
access, community empowerment and IT 
training [1]. Meanwhile Center for Scientific 
Documentation and Information - Indonesian 
Institute of Sciences (PDII LIPI)2 is one of 
government institutions providing information 
especially in the field of appropriate technology 
for rural [1] [31]. 

 
‐ Non-Governmental Organizations (NGOs) 

commonly provide capital assistance and training 
[25] [30] and good production processing 
technique and marketing channels assistance [6].  

‐     Other enterprises (Exporter, Trading House, 
Distributor) are stakeholders for SMEs providing 
information and marketing channel as well [8] 
[25] [6].  

‐ Banks and other financial Institutions are agency 
to provide capital assistance [25].  

‐ International agencies are also a stakeholder for 
SMEs providing capital assistance for SMEs 
through NGOs  [6].  

 
However there is no communication among the 
stakeholders in providing assistance [22]. Even each 

                                                             

1 There are kinds of telecenter in Indonesia: (1) 
Information Technology Kiosk (Warintek) sponsored by 
The Ministry of Research and Technology (Ristek). (2) 
Partnership for e-Prosperity for the Poor (Pe-PP) sponsored 
by United Nations Development Program (UNDP) & the 
National Development Planning Agency (Bappenas) (3) 
ICT Center sponsored by Directorate of Vocational 
Secondary Education (Dikmenjur), Directorate General of 
Primary and Secondary Education, Ministry of National 
Education (4) CTLC (Community Training and Learning 
Center) sponsored by Microsoft Indonesia and various 
national NGOs [1]. 
 
2  PDII LIPI is a government institution leading in 
information services for rural community including SMEs. 
In 1999 PDII LIPI developed information technology kiosk 
(Warintek), which is an extension of PDII LIPI to provide 
information services for rural community. Now Warintek is 
known as under Ristek coordination. Based on the 
evaluation of World Bank, Warintek was the best telecenter 
in the aspect of content. PDII LIPI continue to provide 
information services for rural communities. The institution 
also conducts research to develop the information packages 
and appropriate information channel for community in 
rural. 
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agency attempted to reach targets and objectives in 
accordance with the criteria they have set themselves 
[13]. Ego sectoral especially in local government is 
still strong in Indonesia [34]. Furthermore the local 
and national agencies stakeholders generally do top 
down, so that the program/facility to the public was 
made not based on local initiatives but the 
intervention of the experts [1]. Figure 1 below depicts 
the stakeholders who give assistance for SMEs.  
 
 

 
 

Fig. 1 The stakeholders on Indonesian SMEs 
 
Principles 
This paper begins with the problem on IT adoption of 
Indonesian SMEs. It is to be a firm foundation in 
creating EAF should focus on strategic organizational 
process that attempting to establish the linkages 
between IT and all business process in SMEs. 
 
Commitment and continuous supports from all 
stakeholders are needed by SMEs. Since there is no 
communication among the stakeholders that supports 
will not be optimal because of duplication, does not 
solve the problem or not needed by SMEs. So the 
paper proposes EA development for Indonesian 
SMEs must accommodate and align all available 
supports/programs from the stakeholders.  
 
Some papers reported there is a variation in level of 
using ICT in SMEs [19][38].  Meanwhile the 
duration of experience in the business affect SMEs in 
adopting the technology [15]. Based on those reports 
SMEs need the stages of transformation. Therefore 
the principle of EA for SMEs is an instrument to 
support system transformation.  
 
Elements 
Kind of programs and facilities provided by 
stakeholders show their concern toward SMEs 
Indonesia, which indicates as elements needed by 
SMEs.  

‐ Business elements 
Some stakeholders provide business assistance for 
Indonesian SMEs such as manufacturing technology, 
product design development, good manufacturing 
process etc.  A majority of the SMEs did claim that 
their business had improved because of stakeholder’s 
assistance programs [25]. It means the view of 
business is important for the framework. The 
concerns of the stakeholders on this element include 
quality of raw materials improvement and good 
manufacturing process [10] [3]. 
 
‐ Information elements 
Some stakeholders provide information on business 
for SMEs such as appropriate technology, new 
technology, market data, finance, good 
manufacturing product, etc [31] [1] [32] [25]. The 
benefits of Information elements in the framework 
for SMEs are the availability of relevant information 
to solve problems in business such as acquisition, 
product development, production, marketing, 
technology and finance. 
 
‐ IT elements 
IT is one of concerns of Indonesian SMEs 
stakeholders [1] [22]. Hardware, applications and 
middleware/databases are facilities provided by the 
stakeholders [1].   IT systems have values on the 
effectiveness of IT planning and IT roadmaps, 
planning skills and training [17], finding information, 
communicating with distributor etc. 
 
Furthermore it would be useful to complete the 
framework by following features: 
 
‐ Architecture Process and Architectural Maturity  
Relating to the use of the framework, it is important 
to provide guidance to address how to manage the 
elements and how to use the whole framework, so 
that the paper proposed the process methodology in 
using the architecture. 
 
Some existing frameworks are completed by 
architectural maturity to measure which stage of the 
enterprises on before and after implementing 
architecture. To support the principle of EA as an 
instrument for system transformation the paper also 
propose the feature to measure the maturity of EAF 
adoption (Architectural Maturity).  
 
‐ Architectural Result and Maintenance module 
The programs organized by the government to 
support SMEs are often marred by the unavailability 
of effective tools for evaluation and assessment [24] 
[12]. The framework requires a system to assess the 
effectiveness. So the paper also proposes the feature 
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of architectural result to assess the effectiveness of 
the framework. Meanwhile maintenance module is 
important as a good architecture to avoid 
obsolescence.    
 
Model 
The paper does not propose a particular model of 
architecture for SMEs Indonesia. This is a 
preliminary study of a series of activities to provide a 
conceptual model of the EAF for SMEs, the paper 
has an idea in using simple model such as pictures 
and graphs. 
  
5. Proposed Model of EAF for SMEs in Indonesia 
 
Based on the description aforesaid the stakeholders 
have concern on business, IT and information 
development on Indonesian SMEs. So the paper 
proposes 3 elements i.e. business elements, IT 
elements and information elements on the EAF for 
Indonesian SMEs. Figure 2 shows the proposed 
model of EAF for SMEs in Indonesia.  
 
 

 
Fig. 2 Proposed model of EAF for SMEs 

 
 
The interlocking gears indicate the concept of EA 
unite all elements in one vision to increase business 
value in SMEs. Three gears show that the 
stakeholders concern on three elements to encourage 
business value in SMEs. Each gear has own standard. 
The aims of standard are to provide a uniform shape. 
Standards also include rules might be made 
guidelines and best practices.  
 
The elements of EAF for Indonesian SMEs are 
identical with the concept of Gartner and Ross, which 
EA consists of business, information and technology. 
However the thing important for Indonesian SMEs 
context is who will develop and manage those 

elements. The stakeholders, who assisting the SMEs 
have different concern. This paper proposes the 
relevant stakeholders to manage certain elements. 
Some stakeholders may manage IT elements and 
information elements, whilst the owners themselves 
manage the business elements. Standards will make 
the element that is managed by multiple stakeholders 
to be uniform. The scenario of the proposed model is 
following:  
 
‐ The owner manages their own business elements 

assisted by the local government and/or the 
NGOs. Commonly the NGOs get grant from 
International agencies to assist SMEs. 
Meanwhile local funding agencies provide direct 
loans for SMEs. Local governments commonly 
obtain funding from national government 
sourced from national income and expenditure 
budget or allocate their local income and 
expenditure budget to support SMEs.  

 
‐ IT elements deal with infrastructure (computer, 

operating systems, servers, storage etc), 
databases, Information, and Internet access. 
Telecenter is an organization that provides IT 
infrastructure at sub districts. Telecenters are 
scattered especially in Java Island. Telecenters 
are one of appropriate stakeholders to manage IT 
elements to support business elements in SMEs. 
Besides the ministries, some local governments 
also coordinate their own telecenters. They 
establish telecenters in the district who do not 
have it. 

 
‐ Information elements describe the structure of 

logical and physical relevant data assets needed 
by user. They also deal with data management, 
Information system and appropriate information 
packaging. Information centers for instance PDII 
LIPI are appropriate stakeholder to manage the 
elements.  Commonly each information center 
specializes on a certain kind of information. The 
institutions that manage information elements 
also might provide information to fulfill the 
needs of other stakeholders. SMEs that have 
more matured in IT can request information 
directly to the information center. Figure 3 
depicts the relationship between the stakeholders 
and the elements.   
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Fig. 3 The relationship between the stakeholders and the elements 

 
 
6. The Conclusion  
 

Stakeholders concern and their perspectives 
are important in creating EAF. The paper identified 5 
kinds of stakeholder in Indonesian SME i.e. 
government, non-government organizations, bigger 
enterprises, funding agencies and International 
agencies.  

The major principles that guide the 
application of the framework include the following: 
(1) Accommodate all stakeholders concern (2) 
Improve IT adoption and Align to business  (3) 
Support system transformation. 

Based on the reference desk the stakeholders 
concern on program/services to improve business, IT 
and Information aspects, so that the taxonomy of the 
framework consists of 3 elements viz. business, IT 
and Information. The paper also proposes 4 features 
to shape a good framework. Those features are 
Process, Maturity, Maintenance and Assessment.  

The scenario to run the proposed model is 
the owner manages business elements assisted by the 
stakeholders. Meanwhile telecenters are one of 
appropriate stakeholders to manage IT elements and 
information centers for instance PDII LIPI are 
appropriate stakeholder to manage information 
elements. Standard on each element is useful for 
making uniform although managed by the different 
stakeholder. In future standards development is 
needed so that the EAF can be implemented. 
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