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In rural development, health becomes a critical issue. As a means to improve their quality of life, rural people 
have applied technological solutions; however, many technologies impose high environmental impacts, meaning 
that rural health would be affected both in near and far futures. Due to local limited circumstance in rural com-
munities, Appropriate Technology (AT) emerges as a comprehensive solution with less environmental impacts. 
Thus, research on environmental impacts of AT has become an emerging field of study. In such kind of research, 
positioning is taken into two different focuses: impacts imposed in AT usage, and complete overview throughout 
life-cycle. Both are founded on the understanding to put AT for having less environmental impacts by design. 
Therefore, the system boundaries incorporate all phases of AT life-cycle. There are three groups of observation, 
each with different observed phenomena. General overview is provided to understand each phenomenon. The 
positioning become foundation of observation, and the system boundaries act as the precise basis of calculation.
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1. INTRODUCTION
Health is one of the most critical issues in rural
development.1 In spite of being limited in many fundamen-
tal aspects, rural communities as one of ecological entities2

have moved forward to use technological solutions to
improve their quality of life. Among those solutions, the
Appropriate Technologies (AT)3 have made environmental
research on impacts imposed to environment surrounding
rural communities to become an important facet in pre-
serving rural health. However, different opinions between
researchers have made no universally accepted framework
in such kind of research.4 Therefore, it requires good posi-
tioning to place strong foundation of observation, and also
precise system boundaries to provide a strong basis of cal-
culation within a specified positioning.

2. RESEARCH POSITIONING
The positioning of any kind of research is the reference of
its implementation. In research on environmental impacts
of an AT-based solution, researchers have two different
standpoints (Fig. 1). The first group of researchers agree
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that environmental impacts of an AT are interpreted by
looking at impacts directly imposed in AT usage, mean-
ing that research is focused on direct impacts calculated
by observing any possible activities in AT usage. Such
opinion is commonly taken to an AT that is developed to
become only supporting equipment of an enhanced local
process.4�5 The second opinion tend to expand the first
point of view by observing bigger framework. Research
based on second opinion has broader position in which
environmental impacts are calculated throughout life-cycle
of an AT. Such position is taken to achieve complete under-
standings on environmental impacts imposed by a local-
ized technological solution.4�6

3. SYSTEM BOUNDARIES
The system boundaries of these two kind of research posi-
tioning are founded on the understanding that an AT is
supposed to have less environmental impacts by design.7

Fig. 1. Direct and indirect environmental impacts.4
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Fig. 2. System boundaries.

The system boundaries consist of three different observation 
groups, i.e. movements, processing, and AT itself (Fig. 2). 
They spread throughout seven stages of AT life-cycle since 
its design until disposal and then degraded. The first group, 
movements, is divided into two observations. This group is 
calculated based on a tank-to-wheel approach.8 The first 
observed activity is human movement, in which any 
movements are taken to transfer humans in doing AT-
related activities. Human movements occur in design, 
construction, usage, repair, reuse, and disposal activities. In 
design, construction, repair, and disposal activities humans 
move and produce indirect impacts, while in usages and 
reuses human movements impose direct impacts due to 
operational activities. The second moved object is materials, 
referring to any material transferred for being processed 
between two different processing activities, moved as an 
assembly, and also transferred to be later disposed. The 
second group consists only material processing observation.4 
The processing activities are observed in construction, 
repair, disposal, and degradation of an AT. Materials 
processing in construction and repair activities are observed 
by calculating imposed impacts due to the usage of 
processing machines and/or tools. In disposal, material 
processing includes any disassembling and/or compacting 
activity that is more likely to conduct by using supporting 
equipment to destruct an AT into pieces. In degradation 
phase, some parts of AT may require catalyst to fastening 
degradation processes, hence the catalyst also imposes 
impacts to the environment. In short, this group aims at 
calculating any possible transformation of materials 
throughout an AT life-cycle. Then, AT itself may also 
impose direct impacts to the environment.9 Operational 
activities of an AT that is developed as a fuel-based 
technology would have obvious environmental impacts; 
however, other energy conversions may have different 
impacts according to their particular characteristics. 
Moreover, some phases may correlate due to the lengthened 
effects of other phase(s). For example, the use of fossil fuels 
would strongly affect the durability of some materials 
surrounding an area, hence usage or reuse phases would 
affect the amount of impacts imposed during materials 
processing in repairs, disposals,  and/or degrading processes.

Hence, an observation has to be designed to carefully 
include any correlation between entities in a same or 
across groups of observation.

4. FUTURE WORKS AND SUGGESTIONS 
These three observation groups are useful to focusing 
research in a specific positioning. In action, the system 
boundaries need to be further derived based on avail-able 
observed impacts on field. In order to produce a globally-
understandable result on impacts imposed to envi-ronment 
which affect rural health, a single measurement unit would 
be useful. A universal unit such as CO2e is one of suggested 
units from many research institutions. Another research may 
include economic calculation to investigate impacts imposed 
per economic unit, meaning that rural people would 
understand how to preserve their health and at the same time 
increasing their bargaining on supply/value chain by 
showing eco-labelling on their AT-enhanced products.
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