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Abstract
Appropriate technology had been proven to give benefits for local 
people even in very limited circumstances. However, the idea of 
technological appropriateness was only learned in limited number 
of engineering educations. Furthermore, it was only included as 
part of specific subject, which resulted in limited understanding. 
Debates about the meaning of appropriateness made appropriate 
technology as only an approach as a means to provide cheap 
technology with limited functions. On the other hand, liberal 
arts provide unique ways to learn something through subjects 
which have indirect or even almost no relationship with it. It gives 
opportunity that abstract meaning of appropriateness can be learned 
by using liberal arts. This study aims to provide opportunity how 
to learn appropriate technology through liberal arts. The keypoints 
of technological appropriateness are based on previous important 
studies. They are expanded by using exploratory and explanatory 
study. The result is an overview of mastering appropriateness 
through liberal arts. It can be used by engineering educators to 
provide deeper understanding about technological appropriateness 
without giving too much specific subjects for students. By looking 
at previous studies which tend to treat appropriate technology as a 
field science which can only be learned directly on the field, this 
study throws a new understanding on how to study appropriate 
technology simultaneously using many other subjects based on 
liberal arts.
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I. Introduction
Developing and Third-World countries have a paradox about 
societal welfare. While they want to get better resilence, many 
local limitations become real obstacles (Sianipar, et al., 2013). 
In order to overcome the problems, usually they tend to use 
permaculture (Roseland, 2000) or community empowerment 
(Kasmel & Anderson, 2011). In both approaches, appropriate 
technology had been proven to give benefits even in very limited 
circumstances. It provides sufficient technical performance with 
affordable price. However, the nature of appropriate technology 
as a pure applied science has made it difficult to be included in 
engineering educations. Appropriate technologists tend to state 
that the meaning of technological appropriateness can only be 
understood through experiences and field projects and not from 
engineering education. Although several university had started to 
include appropriate technology in engineering study subject, they 
tend to suppress the meaning of technological appropriateness into 
a cheap technology with limited functions. It is caused by their 
decision to put appropriate technology as a dedicated subject or 
even only a part of a main subject. Furthermore, the root problem is 
about there is not enough space to include appropriate technology 
among many other scientific subjects which have higher prestiges 
or merits. 

On the other hand, there is a widely-known way to learn about 
something uniquely: liberal arts. It is used in many subjects as a 
method to explore any possibilities for a targeted object without 
renstraints by using subjects which have indirect or even almost 
no relationship with it. Blaich, et al. (2004) stated that it has 
been used in many scientific educations in order to provide set 
of intellectual capabilities beyond only professional or vocational 
skills. Furthermore, they identified that the final purpose is about 
how to create strong ethos and value in someone who learn 
through liberal arts. Thus, there are opportunities to learn about 
appropriate technology based on liberal arts. Limited space in 
curriculum shall be solved through set of educational subjects 
which each consists of one or several pieces of technological 
appropriateness. Therefore, this study aims to answer following 
research questions:
RQ1: What kind of technological appropriateness which have 
possibilities to be learned through liberal arts?
RQ2: What are educational subjects which can be used to learn 
some pieces of technological appropriateness?

II. Research Design
This study is conducted as an exploratory study. The basis of 
technological appropriateness is founded based on previous studies. 
They will be constructed through simple matrix in order to get 
comprehensive analysis for opportunities of appropriate technology 
study without losing the whole picture of appropriateness itself. 
The subjects are taken based on generic naming in engineering 
education. Descriptive and qualitative methods are used together 
along with explanatory analysis. They will produce solid and 
comprehensive discussion of the main idea.

III. Discussion
Technological appropriateness is always taken with almost no 
universally accepted definition (Akubue, 2000). Because of that, its 
keypoints must be constructed based on previous studies. This study 
takes three most important characteristics of appropriate technology 
study: its criterias (Wicklein, 1998), perspectives (Sianipar & 
Adhiutama, 2102; Sianipar, et al., 2012), and involved parties 
(Sianipar & Widaretna, 2012). Wicklein (1998) had concluded 
the criterion of an appropriate technology into seven criterias 
as set of efforts in reaching sutainable development. Sianipar & 
Adhiutama (2012) and Sianipar, et al. (2012) had synthesized that 
economics, technical, environment, and social are four holistic 
perspectives of technological appropriateness. Furthermore, three 
most important parties in appropriate technology implementation 
studied by Sianipar & Widaretna (2012) based on Triple-Helix 
concept are community as business entity, researchers as academia 
representation, and local government as the last helix.
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Table 1. Matrix of Analysis
(Sianipar & Adhiutama, 2012) Technical Economics Social
(Sianipar, et al., 2012) Environment Economics Social
(Sianipar & Widaretna, 2012) Academia Government Community

(Wicklein, 
1998)

Systems-Independence

3.1 3.2 3.3

Image of Modernity
Individual vs. Collective 
Technology
Cost of Technology
Risk Factor
Evolutionary Capacity of 
Technology
Single vs. Multi purpose 
Technology

A. Engineering Cores in Technical and Environmental 
Studies
As the nature of appropriate technology as a technology, 
technical studies must be provided to students in order to reach 
technological appropriateness. The independence of its system 
gives opportunities for system engineering subject for encouraging 
students in designing a technology which has almost no direct 
relationships with surrounding circumstance even in a very limited 
condition. Design thinking shall be taken as a means to develop 
students’ understanding on technological possibilities and their 
changes in present implementation as well as future developments. 
Education curriculum must provide good explanation on how 
students can control their sophisticated idea into sufficient 
technological acceptance. However, it shall not be interpreted 
as limitation of functions. Combined functions seem useful to 
suppress requirement of one technology for each targeted process, 
with a note that it doesn’t increase the dependence of each process 
to other processes. Image of modernity can be learned through art 
subject or product design. It shall build understanding of students 
on how to develop an appropriate technology which has sufficient 
functions as well as interesting attraction for community members 
to use it in their daily routines. Its scale must also be placed 
as another concern. Scale that is too small means technological 
shortage, too-big scale means excess requirements. Scale is also 
related to technological changes in the development of targeted 
community. It means that curriculum shall include some sessions 
which discuss how community or society will change along with 
technological changes around them.
Furthermore, technical studies must give enough attention to 
environmental issue. Environment seems to be a very important 
issue for today and next centuries’ education. It will also sustain 
engineering educations as well as attention from other engineering 
disciplines. A technology with comprehensive appropriateness will 
emerge competitive solution for increasing environmental benefits 
without many technical process or materials which have high 
environmental impact. So, environmental issue has its own merit to 
other technical requirements. In order to capture it, educators shall 
give insights for their students. Applied environmental sciences 
will be useful, with more concern on activities surrounding 
technology implementation in such simple solution. Subject 
about life-cycle assessment seems useful to understand produced 
emission, material degradation, and disposal option. The boundary 
shall be built based on system independence and evolutionary 
considerations.

B. Technological Sustainability in Governmental, 
Economical, and Environmental Studies
The important subjects in this matter are public policy and public 
administration. They are studied through  engineering way in 
policy engineering study. They shall involve economics and 
environmental as two approaches which must be understood 
by students in order to build their set of values in reaching 
technological sustainability. In economics study, educators must 
encourage students to develop policies which can maintain the 
flow of economical benefits of appropriate technology. As benefits, 
appropriate technology doesn’t provide one-time value added for 
community. It gives cyclical process which results in economical 
sustainability. It also has characteritics to be expanded without 
forcing investments above community income. Because of that, 
some subjects about beneficial calculations seem to be useful in 
order to understand cost of technology, its risks, and economical 
calculations between options of appropriate technology design 
such as scale, modularity, and number of purpose(s). Simple 
calculations are prefered rather than complicated mathematical 
formula. Students shall understand that they will provide 
independent system as well empower economical conditions 
of community. So, their calculations must be easy to transfer 
to community members and local government. Curriculum can 
include these topics to several subjects such as regional economics 
or engineering economics. Students are also supposed to build 
flexible calculations for as many as future possibilities of policies 
or administrative actions.
On the other hand, environmental studies must also be provided 
as a means to give reflection of any policy and/or administration 
actions in appropriate technology implementation to the planet. 
It will sustain the attention from higher bodies, organizations, 
or donors to an implemented appropriate technology. Students 
are supposed to master possible policies to control and balance 
any contributions of appropriate technology to environmental 
issue as well as its environmental impacts. Public administration 
subject shall stimulate preventive behavior of students about the 
implementation as well as future development of appropriate 
technology. However, reactive mode shall not be suppresed as a 
means to built fast response of graduates affected by dynamics 
in public management. In short, engineering students must learn 
about how to do public administration and develop a set of public 
policies related to economical and environmental issues in order 
to reach technological sustainability.
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C. Technological Appropriateness in Community and 
Social Studies
Then, the most critical part in appropriate technology study is about 
technological appropriateness to targeted community. It means 
that how a technology can be semalessly diffused and accepted 
by community. Here, engineering students must be involved in 
community and social studies. There are three questions which 
must be answered by graduates: “What do community already 
understand?”, “What do they want to understand?”, and “What 
don’t they want to understand?” The first question is related to 
the existing knowledge of community members. Educators must 
provide deep understanding for students that community shall 
be allowed to develop themselves based on their social goals. 
Subject in management of technology seems useful to provide it. 
The second question is emerged along with the third one. They 
talk about community conception and their hesitancy in accepting 
offered technology. Sustainability science is useful to build 
complete framework of community empowerment and predicting 
any future changes. Then, spatial planning subject is needed for 
reaching understanding on how activities flow among and around 
community members. In order to do that, advanced study in action 
research can support graduates to understand local conditions 
and dissect real requirements of locals about a technology. Deep 
qualitative methodology must be given for students to stimulate 
their sense in reading local situation with less available quantitative 
data. Political subject is also useful because graduates must be 
ready to do wide and balanced relationship to local gatekeepers 
as a way to support the diffusion of an appropriate technology.

IV. Conclusion, Implication, and Further Research
It is clear that appropriate technology had been proven to give 
benefits even in very limited circumstances. Because of that, 
engineering education must catch its opportunities to prepare 
graduates who have capabilities in mastering technological 
appropriateness. In order to overcome space limitation in 
existing curriculums and avoid narrow understanding, appropriate 
technology can be learned by using liberal arts approach. Subjects 
are designed to provide one or several pieces of appropriateness 
puzzle for students in order to encourage holistic viewpoint on the 
implementation of appropriate technology in their future.
Furthermore, students shall be encouraged by using simulations 
or games to understand the effect of any possible actions to local 
conditions of community and future changes of development 
effects. System dynamics or agent-based modeling seem useful 
to provide simplified simulations. Different scenarios will 
establish sense of students related to holistic overview on the 
field implementation of an appropriate technology.
Further research is encouraged to build a framework on how to 
include appropriate technology issue in a set of subjects based 
on explorations in this study. Another research may compare 
existing curriculums and provide improvement suggestions based 
on given opportunities here. Moreover, standardized curriculum 
of appropriate technology is very recommended as a means for 
triggering other disciplines to include appropriate technology as 
holistic solution in pursuing community survivability.
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