¢ High cash costs of snowmobiles and fuel excluded or limited many Laplander
families from participating in herding and created a strong cash dependency and
debt situation for the people.
e Role reversals developed as youthfulness (ability to handle snowmobiles) became
favored over experience as a requirement for herding.
e Unemployment and diversification of occupations developed during winter months
for those unable to participate in herding.
e Greater speed of transportation increased the frequency of social interaction
between members of the group.
Those introducing the snowmobile as a new method of transportation did not premeditate these
changes, but clearly there were unintended social and economic consequences that resulted from
the changes caused by the new transportation technology.

There is very little published in academic literature that identifies new technologies used in
the development of the built environment, with unintended consequences of those technologies
virtually unreported. However, the study of unintended consequences in international
development is common, most often relating to health care and food supply (WB, 2006),
(Levinsohn, McMillan, and National Bureau of Economic Research., 2005). Trade journals,
however, are filled with examples of new construction technologies being implemented in the
developing world, primarily in reconstruction situations. These occurrences are typically
subjective success stories used to build company image and sell new building products and

materials.
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2.8 Sustainability

The issue of sustainability and international development, as well as sustainability and
construction of the built environment, is increasingly addressed in the literature. Sustainable
development means that the needs of the present generation are being met without compromising
future generations’ ability to meet their needs (Brutland and Khalid, 1987). On any local scale,
the full scope of sustainability addresses social, economic, and environmental relationships based
on social, financial, natural, built, and human capital (Arman and others, 2009). The essence of
this research focuses on social and economic elements of development, with respect to the New
Ngelepen case. While these elements are essential components to sustainability, there is one
component — the environment — which is not part of the case analysis but still merits brief
mention.

Since the late 1970s the intersection of the environment and the developing world has
become an important component of debate in the development arena (Adams, 2001).
Sustainable development, with the context of environmental economics, has been defined as not
depleting the capital stock of natural resources (Pearce, Barbier, and Markandya, 1990). Yet
there are clear links between underdeveloped communities and nations and a degrading natural
environment (Dasgupta and Maler, 1990). Particularly in rural development, natural resources
provide means of income for families and communities. Those communities that are unable to
invest back into the environment run the risk of depleting natural resources which will ultimately
increase the level of poverty for them and future generations (Reardon and Vosti, 1995). One
hypothesis suggests (and is supported by empirical evidence):

“...that economic growth is likely to be accompanied by environmental

degradation at low income levels, but as income grows the demand for
environmental protection also tends to increase, leading to a development path
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characterized by both economic growth and environmental quality
improvements.” (Antle and Heidebrink, 1995)

As the debate continues regarding where and how sustainability fits on the international
development stage, it is apparent that there is strong concern for the environment as well as
significant hope that the implementation of development initiatives will in themselves promote

sustainability.

2.9 Importance of the Research

New technologies are consistently being developed and introduced to new “emerging
markets” or developing countries around the globe. While such technologies may provide a
helpful advancement in human progress, are they in fact appropriate technologies? One of the
goals of this research is to extend the discussion among academics and practitioners of
unintended consequences arising from new construction technologies introduced in developing
countries. Understanding the unintended consequences of technologies introduced to the
developing world’s built environment may improve the scope of pre-project assessment tools and
lead to better selection and implementation processes for governments, NGOs, and private

enterprise.
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3 METHODOLOGY

This study employed a mixed method approach of inquiry. New Ngelepen served
primarily as an empirical ethnographic case study with qualitative data gathered from the
following sources: in-depth interviews of project participants employed by the NGO/developer;
archived construction records; interviews given with residents of New Ngelepen; and interviews
with home owners living in the surrounding area. Data was coded using the computer program
NVivo 9, a qualitative research analysis software package. Limited quantitative demographic
data was also collected via oral surveys. This quantitative data was analyzed statistically to
provide additional context for the research.

Given the nature of this research project, a qualitative case study approach allowed for an
inductive method of inquiry, and as is customary with ethnographies, the purpose of the research
was to identify emergent themes resulting from an extensive study of the particular bounded case
(Creswell, 2006), (Strauss, 1990). Data was divided into two categories. The first category was
data describing project development prior to and during the actual construction. Included in this
category were the feasibility study field notes, the accompanying feasibility study report,
archived construction reports such as field personnel’s progress reports, photographs, and project
accounting reports generated by Domes for the World, and finally interviews with the project
manager and his assistant.

The second category was information collected in the spring of 2011, approximately four

years after the community was built. This data came primarily from interviews and surveys of
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New Ngelepen residents; and to provide a comparative baseline, similar interviews and surveys
were given to people within one kilometer of New Ngelepen. Living in traditional shelter forms,
these homeowners had no community connection to New Ngelepen.

Protecting confidentiality in the research is an ethical concern which needed to be treated
carefully (Lofland, 1984). Participants from the local community were not referred to by name
in the written data collected, rather by their home location (lot/block). Data was collected
directly by the research team and processed by the research team only. The data is considered to

be of a relatively non-sensitive nature.

3.1 Case Definition

As is customary with case-based ethnographies, the purpose of the research was to identify
emergent themes relating to the research question, resulting from extensive study of the
particular bounded case (Creswell, 2006) (Strauss, 1990). The case for this research project is
defined as the design, development, and construction of the planned community known as New
Ngelepen. The timeline of the case begins with the initial feasibility study and concludes with
interviews given by homeowners in New Ngelepen and the surrounding communities in April

and May of 2011.

3.2 IRB Approval

In preparation for this research project, an Application for the Use of Human Subjects was
submitted and approved by Brigham Young University’s Institutional Review Board. Given that
the interviews and surveys resulted in no known risks to the subjects, and that many of the
subjects were illiterate, a Request for Waiver of Modification of Consent was also submitted to
and approved by the same office. In lieu of written consent, it was deemed appropriate for

subjects to give their oral consent during the interview process.
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3.3 NGO Employees

The group responsible for implementing the technology for New Ngelepen was the U.S.-
based NGO, Domes for the World (DFTW). There was one full-time project manager from
DFTW on location during the entire project. Additionally, there were two local Javanese
residents who became salaried employees and assistants to the project manager. The balance of
the project participants directly involved in construction were laborers and subcontractors hired
on a wage or task basis. The project manager and one of the assistants were interviewed for the

research. The interviews were recorded, transcribed, and then later coded for analysis.

3.3.1 Wes Haws

Wes Haws, Domes for the World’s project manager for the New Ngelepen project, is a
U.S. citizen who had no foreign development experience prior to his work in Indonesia. He had
spent a number of the preceding years in the construction industry, including employment as a
Monolithic dome contractor/project superintendent. Mr. Haws arrived on the project site shortly
after Domes for the World had secured the property, and he stayed until after the ribbon-cutting
ceremony for the new village and residents had moved into their new homes. He returned later
in the year for a follow-up visit to check performance of domes and the village infrastructure.
He has remained in contact with a few of the local people with whom he developed personal
relationships during the course of the project. Mr. Haws agreed to be interviewed and have his

name and involvement released as part of this research.

3.3.2 Rudi Kuncoro
Rudi Kuncoro was an assistant to the project manager. He was introduced to Domes for
the World during the feasibility study process. Rudi was hired soon after the project was

approved, approximately the same time Mr. Haws arrived in Indonesia. Rudi is a young
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Javanese local, who speaks the Indonesian language, Javanese, and English. He was born
brought up in the city of Surakarta, Indonesia, about 50 kilometers from the New Ngelepen
village site. Rudi was employed by Domes for the World throughout the project and was also
retained periodically to gather basic information and produce photographs after construction of
the village. He had no formal training or experience in development or construction prior to his
employment with Domes for the World. Rudi agreed to be interviewed and have his name and

involvement released as part of this research.

3.4 Archival Sources

Archived records and reports can provide primary and/or secondary data for an
ethnographic study. For the purpose of this research, an extensive photo record of the project
was obtained and analyzed as a primary data source. Written reports and documents were also

obtained and were processed as secondary data sources.

3.4.1 Photographs

As part of the research, over 1200 digital images were collected from Domes for the World
to be used in the case analysis. The pictures represented all of the images possessed by DFTW at
the time of this research. Prior to the coding process, the number of images was reduced to less
than 600. Those of poor quality, duplications, and other photographs judged to have no
connection to the project or even local culture were discarded.

Broad coding is the process of taking a data set and reducing it to a manageable size by
comparing each image to the research question, essentially identifying whether each individual
image is important to the research. During broad coding, the image count was reduced from
about 600 to a practical set of 214 digital photographs. These images were coded line-by-line

using the NVivo 9 software. In the line-by-line coding step each image is reviewed, and codes
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are assigned representing the image’s correlation to the research question. Images may have a
single code or in some cases many different codes. Following the line-by-line coding process,
the focus coding process begins. In this step each image and its codes are sorted into focus code

groups. The focus codes represent those emergent elements relating to the research question.

3.4.2 Written Reports
Domes for the World provided the following written records, which were generated during
the course of development and construction of the New Ngelepen project:
e The feasibility study report
e Construction status reports
e Periodic accounting reports
e The final project report
These secondary data sources were also reviewed and analyzed for connections to the
research question. A coding process was applied to sort information extracted from the written

reports into categories, which were later analyzed with other data sources.

3.5 New Ngelepen Resident Interviews

At least one adult from each household of the New Ngelepen community was interviewed
in the course of this research. A head of each household (father or mother) was approached and
asked to participate in the interview. An English translation of the invitation to participate is
included in appendix A. Ethnographic interviewing procedures were used to develop
descriptive, usually open-ended questions (Spradley, 1979), structured to expand upon the
original research question. The interviews took place inside the homes, and were between 15
and 45 minutes in length. Rudi Kuncoro was hired and trained to conduct the interviews.

Interviews were semi-structured using a series of open-ended guidance questions, to which
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respondents could offer multiple responses and related thoughts. Rudi asked the questions,
recorded and transcribed the oral responses to each question, and then emailed the transcriptions
back to the researcher. English translations of the research guidance questions used in the
interview process are included in appendix B. Alphanumeric identifiers, similar to a lot-and-
block system in the United States, referenced each home in the village community. The
lot/block identifier of the interview respondent’s home referenced each interview on separate
sheets. A map of the New Ngelepen village is included in Appendix C. Interview responses to
each guidance question represented a separate codeable data source. The responses were first
line-by-line coded. Then, focus coding aggregated the responses into independent themes.

Finally, the themes were analyzed and compiled into a table format.

3.6 Neighboring Resident Interviews

Using the same interview techniques as those used for New Ngelepen residents, interviews
were conducted at random with heads of households in homes within a 1-kilometer radius of
New Ngelepen. An aerial photograph illustrating the community area is provided in appendix D.
These interviews also took place inside the homes and lasted approximately 15 to 45 minutes.
Questions similar to those used in the New Ngelepen interviews were asked of each participant.
An English translation of the research questions used in these interviews is included in this

document as appendix E.

3.7 Demographics
Basic demographic information was also collected from the respondents for each
household of both the New Ngelepen and the neighboring resident groups. A tabulation of

occupants is included in appendix F.
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4  FINDINGS

4.1 Expanded Case Description

To understand the findings related to unintended consequences from the introduction of
new building technologies in New Ngelepen, it is necessary to understand the design,
development, and construction processes of the community in some detail. In June of 2006
Domes for the World® was contacted by Taj Hamad, Secretary General of the World Association
of Non-Governmental Associations (WANGO). WANGO had recently been contacted by a
representative of the Middle Eastern development company, Emaar. Emaar’s leadership offered
to donate a significant amount of money to rebuilding efforts in Central Java following the
catastrophic May 27, 2006 earthquake (see Figure 3).

Following the initial contact, representatives from Domes for the World and WANGO
launched a three-week feasibility study on July 24™ 2006 to identify opportunities to use these
funds for earthquake-proof permanent housing somewhere in the region affected by the
earthquake. As a result of the feasibility study, a final decision was made to design and construct
a master-planned village approximately 20 kilometers southeast of Yogyakarta®, Indonesia. The
new village was to be relocated less than one kilometer from the site of a massive landslide,

triggered by the earthquake, which destroyed or damaged many existing homes in the area.

® Prior to 2006, Domes for the World had participated in housing development projects in Mongolia, Sudan,
Ethiopia, Bolivia, Sri Lanka, and Haiti.

® Yogyakarta, or “Jogja”, is the regional center for government and commerce in the center of Indonesia’s island of
Java. Most NGOs active in the area post-disaster had temporary offices located in this city.
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Named New Ngelepen, the village included 71 dome-shaped, single-family dwelling units
(SFDU'’s), six community baths known as MCK’s", a school, a health clinic, a masjid (mosque),
a public park, green space, and all associated infrastructure. All buildings were constructed of
reinforced concrete, engineered to withstand earthquakes and typhoons. Within 30 days of
completing the feasibility study and contracting with WANGO, Domes for the World sent
Project Manager Wes Haws and their director of field operations to Yogyakarta to meet with
local government officials, finalize the site location, select local material suppliers, and begin
training a local labor force of approximately 400 individuals who lived in surrounding villages.
These initial steps took approximately one week to complete, including the long-term lease
arrangement for the land.

Immediately following these initial steps, equipment was moved on site, the land was
cleared, and layouts for infrastructure and building lots commenced. By organizing local labor
forces to construct roads, drill wells, install septic systems, and erect the dwelling units
simultaneously, there were virtually no scheduling constraints for project. Unlike most domestic
construction in the developed world, the local government required no construction-related
inspections, because in this region of Indonesia there were no written codes or building
authorities to enforce minimum standards. This lack of oversight was most likely a contributing
factor to the extensive structural damage occasioned by the earthquake in the first place.
Recognizing this lack of governmental control, Domes for the World provided engineering and
design services in cooperation with professors from Gadjah Mada University, the largest

university in Indonesia.

" MCK’s are public buildings used by village residents for bathing, washing and toilet facilities. In rural Indonesia,
individual dwelling units seldom contain bathrooms or toilet facilities.
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By organizing multiple crews to work on the Monolithic EcoShells™, Domes for the
World was able to produce one completed unit approximately every two days. At the same time
other specialized crews, trained from the local work force, were constructing roads, grading the
site, building drainage ditches, erecting retaining walls, drilling wells, and installing septic
systems and all network piping required for delivery of potable water to each dwelling unit.
Previously, members of the community had utilized a nearby river to do laundry, to bathe, to
retrieve cooking water, and to relieve themselves. The new community’s modernized
infrastructure introduced a higher health standard by providing clean, potable water to each
dwelling unit and improved sanitation through MCK’s.

Notwithstanding a number of minor obstacles, the project was substantially complete in
March of 2007, several weeks ahead of the original schedule and seven months from start of
construction. The costs of community development came in significantly under the original
budget, and donors were able to use the extra funds to add other amenities to the village,
including a health clinic, a masjid, a public park and expanded green space. Approximately 75
percent of the donated funds used to build the community were spent on equipment, supplies and
wages to local vendors and laborers, money which remained within the community. Emaar
Properties, directors of Domes for the World, and representatives of WANGO all agreed that the
project was a huge success. Domes for the World left the project site at the end of April, 2007.

Following completion of the project, directors of Domes for the World communicated
regularly, approximately every three months, with Rudi Kuncoro and Yoss, a local building
foreman who had been hired during construction. These dialogues continued in order to monitor
general performance of the project and to coordinate minor construction work in other areas of

the region. The total development process, beginning with the feasibility study in August of
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2006, lasted approximately 8 months, ending in March of 2007. At this point, completion of

construction, including all infrastructure and buildings, was achieved.

4.2 New Technology

To understand the unintended consequences of new technology implementation, it is
necessary to define what technologies were introduced to the village residents. The most
obvious building technology was concrete domes. A less obvious technology was the planned
community development approach, essentially a single development vision used to create the
new village entity (Mandelker, 2010). Other technologies are noted which were not unknown to

residents, but were nevertheless not utilized before the earthquake either.

4.2.1 Monolithic EcoShells
A building technology known as Monolithic EcoShells™, developed by the founder of

Domes for the World, was used for the construction of all structures in the village. Until the
construction of New Ngelepen, reinforced concrete dome structures had not been introduced to
the Javanese people. This construction method employs a prefabricated flexible PVC material as
an air-supported form to create the desired shape, over which reinforcing steel and concrete
materials are applied. The Monolithic Dome Institute explains:

“A floor is poured, and the Airform is attached to the floor and inflated. A rebar

cage is placed over the Airform’s exterior and embedded in concrete. After the

concrete sets, the Airform is deflated and removed from the dome’s interior.

To complete the shell, that interior surface is then hand-plastered. The resulting

EcoShell is extremely tough and durable. It will last for centuries with minimal

maintenance. It has become our favorite low-cost structure.

In much of the developing world, labor rates are so low that it’s foolish to use

high-dollar equipment to apply concrete. Most people of the world know how to

work with concrete. For the EcoShell, it’s simply a matter of hand-applying the
layers of concrete on the exterior to create the dome’s shell.” (South, 2009)
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Process knowledge, skilled technician/managers, prefabricated airforms, and constant
pressure fans were four major technology components “imported” for the development of this
project. Other core resources such as sand, cement, reinforcing steel, labor, tools, and equipment

were all locally available.

4.2.2 Planned Communities

The island of Java is relatively small, approximately 1,064 kilometers long and between
100 and 160 kilometers wide. With a population over 125,000,000 people, Java is one of the
world’s most densely populated areas (over 1,000 people per square kilometer). Yet even with
this intense density, the majority of the population are rural agrarians, cultivating over two-thirds
of the island’s land area — mainly with wet rice ("Java,” 2011).

Before it was destroyed by the 2006 earthquake, Ngelepen was a rural community of
privately owned scattered lots and farm plots located in the low mountains near New Ngelepen.
After the earthquake and landslide, the majority of homes were destroyed and much of the land
was considered unsafe fore the purposes of rebuilding homes. Following the earthquake, the
provincial government of Selman set aside a small portion of land for the rebuilding of homes by
residents of the Ngelepen village. When Domes for the World became involved with the project,
it was clear that the small 1.5 hectare plot contained very little land for the residents. Therefore,
Architect Rick Crandall, consulting architect for Domes for the World, designed a high-density
planned community to accommaodate the incoming villagers as illustrated in Figure 4 (DFTW,
2006). The concept of a planned community had not been part of Javanese construction and
development and represented yet another new technology implemented by Domes for the World.
The actual imported technology for this development approach was mainly knowledge and

professional competency.
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4.2.3 Other Technologies
There were a number of other technologies also implemented into the community which
were not part of the original village of Ngelepen, such as:
o Deep water wells with electric pumps and pressure tanks
e Low pressure potable water fixtures inside each home
e Septic treatment systems for each MCK
e Wide, paved roadways with formed concrete curbs and gutters
A case could very well be made that these components represented a substantial change to
the residents’ lifestyle in the new village and should be considered. However, other ancillary
technologies introduced with the development were considered outside the scope of this
research. It should also be noted that such technologies are currently available in many areas
around central Java, and there is a high likelihood that residents have been exposed to them;
whereas the concrete dome structures, and the concept of a planned community, are completely

new technologies to the area.

4.3 Intended Outcomes
Equally important in analyzing unintended consequences, is the task of identifying

intended outcomes expected by Domes for the World as a result of their development activities.
Interviews from project participants and analysis of secondary documents illustrate the following
anticipated outcomes:

e A model community of disaster-safe, permanent, economical, sanitary and

efficient construction standards
e Potable water piped into each home

e Introduction of proper sanitation systems
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e Introduction of Monolithic EcoShell™

structures, and training of the local
workforce for technology transfer

e Provisions for more reliable electricity

e Production of improved roads and walkways

e Provisions for private garden areas on each lot

e Design of the new community for future automobile use

e Local culture to remain intact throughout development process

e Development of a centralized village store area

e Inclusion of home owners’ sweat equity in each home

Analysis of whether these intended outcomes were met, and to what extent, is beyond the

scope of this research, but understanding what was intended is critical in separating those
outcomes from the unintended consequences, the main goal of this research. It was discovered

that in some cases where intended outcomes were not met, specific unintended consequences

were observed. These, as they appear in this chapter, will be noted.

4.4 Key Interview Responses

A significant amount of data was amassed during the course of this research project.
Through the broad coding process of local interview transcripts, compiled responses to interview
guidance questions numbered three, four, six, eleven, and twelve provided the most relevant
information to this inquiry and some of the most insightful data in these findings. These

selected responses are summarized and tabulated in the following sections.

4.4.1 Guidance Question Three
Question three prompted participants to identify significant differences between the New

Ngelepen community and a “traditional” community. Traditional in this sense was any non-

47



dome community in this area known as the upper Bantul Plain. The 66 New Ngelepen resident-
respondents were each asked the question “How is living in this community different from living
in a traditional community?” There were a total of 120 separate response elements, or an
average of 1.82 independent responses per participant. An alternate question asked of those 24
respondents living in households in the surrounding area was, “Do you think it is different living
in a dome community?” This produced a total of 39 separate response elements, or 1.63

independent responses per participant (see Tables 1 and 2).

4.4.2 Guidance Question Four
The fourth question, “What would you change about your community,” was asked to both
groups of respondents. The intent was to learn the two groups identified as similar and different.
The New Ngelepen residents produced 69 elements, averagingl.05 responses per participant.
The neighboring residents produced 28 elements, 1.17 responses per participant (see Tables 3

and 4).

4.4.3 Guidance Question Six
Comparing perceptions of the New Ngelepen villagers with those of the neighboring
communities was accomplished with question six. The 66 New Ngelepen resident respondents
were asked “How do others view you, now that you live in the community?” There were 88
response components, 1.33 average items suggested by each participant. The neighboring group
was asked “How do you view those living in the dome community?” which produced 36

responses, or 1.5 elements per participant (see Tables 5 and 6).
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Table 1: Compiled Responses of Interview Guidance Question Number Three, New Ngelepen Respondents

More people to interact and talk with (neighbors)
No difference

Easier to find (buy) things, there are more stores
Cleaner house and community

There are lots of visitors

Not enough space to grow vegetables

Easier to travel, no hill to climb

There is plenty of water

More facilites; water, MCK, mosque, park, etc.
There are more people, one can start a store
The road is better

More lights at night

It is more comfortable

Can sell things to visitors

Greater community solidarity

Easy to find food and water

Not afraid of earthquakes here

It is more interesting

Lifestyle is more modern

There is better communication

Regular community meetings

Can have more friends here

No "gap", everyone has the same house

The residents do activities together

There is more noise

Life is not as monotonous

It is easier to resolve problems

People are organized together

There is a clean enviornment

Easy to do daily acitivites

Too many rules

More entertainment

House is on flat ground

There are more children
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Table 2: Compiled Responses of Interview Guidance Questions Number Three, Neighboring Resident Respondents

No difference

[t is more interesting

More neighbors, communication, and better...

There are more people

Learn from others in the dome community, and...

There are too many rules
Villagers economic situation is increased
They must pay for vegetables
Domes are smaller

They have more facilitites

They work together

Do not know

More comfortable

Too many people

It is a more modern lifestyle
Harder to find shade, newer trees

There are lots of tourists

10
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Table 3: Compiled Responses of Interview Guidance Question Number Four, New Ngelepen Respondents

Nothing

Increase mutual cooperation and solidarity
Work together, keep community clean

Improve relations with visitors, they are income
Help those w/ hard time adapting to modern life
New village leadership

Make a co-op business w/ others to make products
Teach people how to keep their home clean
Increase education, especially of children
Villagers should share their opinions in meetings
Establish regular community meetings

Don't focus on tourism

1 I

:_

:_

0 5 10 15 20 25

30

Table 4: Compiled Responses of Interview Guidance Question Number Four, Neighboring Resident Respondents

Nothing

Villagers should keep community clean

Work together to improve road, facilities, etc.
New village leadership

Distribute important information to all villagers
Increase awareness for people to obey the rules
Have villagers share their opinions in meetings
Leaders should check who is deserving of gov't aid
Establish regular community meetings

People should try to better their situation
Wedding parties are too expensive here

10
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Figure 5: Residents Stated Change in Economic Situation

4.45 Guidance Question Twelve
New Ngelepen participants were also asked the direct question “Has the quality of life
gone up or down since moving into this community?” Quality of life (QOF) is a term used to
measure human experience, of which social and economic components are significant portions
(Costanza and others, 2007). Given the foundational nature of this study, the responses from this
question were simply to provide a relative measure of overall satisfaction or dissatisfaction for

the community (see Figure 6).

54









USSynthetic,® which specializes in high-tech engineering and manufacturing. The director of
corporate social responsibility for USSynthetic has changes his title to “Director of Engineering
Good”, representing USSynthetic’s focus to take their core competency (engineering
optimization) and addressing development needs like coconut oil processing in Kenya through
reengineering of traditional equipment and processes.

New and innovative approaches to addressing development issues are helpful, perhaps
even critical, but they fit within a set of steps required for sound development practice. The
whole set must be initiated together for successful results. The steps are:

1. Determining what needs to satisfy (using a needs based or asset based approach for
analysis).

2. Understanding the geographic area and culture where an action will take place.

3. Understanding how a development need fits within the local/regional/federal
government and the international development community’s policy agendas.

4. Matching needs with appropriate action and appropriate technology.

5. Planning the specific development initiative.

6. Implementing the initiative.

Too often a motivated development group determines a need (step one) and then attempts
to plan a solution and/or initiative to address the need (step five). This unsatisfied contextual
analysis and appropriate solution finding can undermine the agency’s successes, and can even
cause an agency to do more harm than good. This pattern is an ongoing problem found in all

sectors of the development arena.

8 USSynthetic is a Utah-based company that designs and manufactures diamond bit drill heads for wells. They have
initiated the creation of Non Governmental Organizations such as: Yehu Microfinance, Coast Coconut Farms, and
the Pope Foundation.
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It is important to make clear that the motivation to help and do well is necessary for an
individual’s or agency’s sustained involvement in development. Such commitment can lead to
innovative thinking, and successfully bring new ideas/technologies into the field that have never
been considered. New agencies often form around strong motivation and desire to do well. The
root of the problem is these new agencies in the start-up phase often have no training to offset
their lack of experience. A learn-by-doing approach is an effective teacher to the agency, but it
can leave in its wake failed objectives and negative unintended consequences in first projects.
For any project or program there will always be unexpected outcomes. However, experienced
and/or trained organizations that follow all the steps of the practical development process will
likely find they have fewer unanticipated negative results. In this case study, Domes for the
World would be classified as a semi-trained agency, and seems to have been somewhat
fortuitous in the largely positive unanticipated consequences. Additional studies to measure the
appropriateness of intended objectives and success in achieving those objectives, coupled with
the results of this study, would provide a more complete assessment of the overall success in the

development project.

5.4 Adaptability

An answer to the question of why the new technologies in New Ngelepen were accepted so
easily is the idea of cultural adaptability. Throughout the study there were a number of instances
where the local people showed a tremendous ability to adapt to new ideas, or “make do” with
what they had. It was evidently part of their culture to adapt to change. The following two
examples of the grubbing hoe, and typical road construction illustrate the point.

The grubbing hoe is traditionally a farming tool, and the most common implement found in

Indonesian homes, but was also used to mix concrete for construction (as well as screening sand,
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and preparing building pads for construction). The concrete was mixed in a pile of sand on the
ground, meaning there was not always an equal proportioning of sand, cement, and water. In
fact, very little cement was actually used in the mix, resulting in a low strength concrete mix.
However, the important point is that the local people use what they have. They use a grubbing
hoe in their fields (which is where they spend much of their time); then they use the same
implement to mix the concrete. The hoe is not a tool perfectly suited to mix concrete, but it is
familiar to the Indonesians and accomplishes the required task (see Figure 7).

In the next example, a traditional method for road building in the developed world has
been adapted with less polished or complex tools. It is evident that basic principles of road
building applied. Start with a solid base of rock; overlay with gravel; compact a finish grade of
sand; finally apply a tar-based topcoat. The rocks in the base are unloaded and placed by hand,
rather than using mechanical equipment such as a dump truck and front-end loader. An old
model compactor runs over the gravel and sand levels (with no compaction testing), and then the
hot tar is placed using a metal bucket with drain holes rather than automatic sprayers. To heat

the tar, the workers use wood fueled fires under old 55-gallon drums (see Figure 8).
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Figure 7: Indonesian Grubbing Hoe
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Figure 8: Traditional Road Building in Central Java
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5.5 Application

Prior to beginning this research project, the author expected to find in the concluding
results of the study a list of application elements for development practice and dome construction
methods ready for immediate use. This is likely due to his professional background in
construction and monolithic dome project development, as enterprises traditionally succeed by
solution finding and application of practical information. It was further expected, that the
introduction of the dome-shaped structures would be the cause of the major unintended
consequences identified, and that most would be negative. It has already been stated that most of
the unintended consequences discovered in this study were positive, and they resulted from the
planned community model, not the dome-shaped structures. It is also concluded that there is
little in the way of application “keys” for development practice that can be taken from this study.

Some of the data collected may give insight to Domes for the World in terms of lessons
learned, and in fact may offer insight for improved design and construction. However, as the
author quickly realized in the review of related literature, this research question addresses an
international development topic in its infancy. It is clearly an issue beginning the theory-
building stage. Theory-testing and the derivation of practical application is at some point in the

future.

5.6 Future Research

Additional research is clearly needed for this emerging discussion. For development
practitioners, the most important topic to watch might be the idea of planned communities and
their potential to foster progress in the developing world. As this study was introductory, the

researcher is recommending the following areas for additional inductive study:
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e Observing cases where planned communities were introduced using construction
technologies native to a locale.

e Observing cases where planned communities were introduced using other new
construction technologies (specifically structure types, different from monolithic
concrete domes) in addition to planned communities.

e Replicating this study in other geographic regions of the developing world

These studies would aid in learning if and where planned communities improve the social and
economic situations of rural residents in developing parts of the world, irrespective of geographic
factors (climate, resources, etc.), culture, or other construction technologies implemented.
Pursuing these research objectives will help to form testable hypotheses.

One tentative hypothesis regarding shelter types may be: when construction technologies
fit traditional shelter parameters, then shape, method, and composition of a structure is much less
a factor in altering the social and economic position of residents. Another tentative hypothesis
regarding planned communities may be: planned communities produce positive changes in the
social and economic positions of rural residents. Further qualitative study would surely give rise
quantitative research opportunities. It is expected that additional research and the contributions
of many others will provide significant improvements to the practice of introducing new
technologies to the built environments of the developing world. The author is optimistic that
such improvements would have the potential to offer significant positive influences for

individuals, families, communities, and nations of the developing world.
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APPENDIX A

Participant Interview Invitation and Interviewer Instructions:

Ask to speak with the mother or father of the home. Before entering the house, say:

Hi, my name is . I work for Domes for the World, who helped to develop
this community. We are conducting interviews to help the organization improve its future
development programs. We would like to ask some questions about your home and the
community. The interview takes about 15-30 minutes to complete. Could we come inside for an
interview?

Before beginning the interview, say:

Your answers to all questions in this interview will be completely confidential. The interview
does not present any risks for you or your family, and does not provide any benefits. Your
participation is completely voluntary; if you do not wish to answer a question then you are not
obligated to respond.

Suggestions:

1.Be familiar and comfortable with the guidance questions in the interview

2.Conduct the interview in a comfortable place, where there is minimal distraction and
noise.

3.When they do not immediately respond, do not suggest an answer.

4.Don’t read the question in any other form than exactly as it appears.

5.Assure them of the confidentiality of their answers
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APPENDIX B

Interview Guidance Questions for Dome Community Residents

Basic Demographic Questions:

e How many people live in this home?
e How long have you lived in this home?

Interview Guidance Questions:

1.What do you like best about your home?

2.What do you like least about your home?

3.How is living in this community different than living in a traditional community?

4.What would you change about the community?

5.Do you feel this community fits your culture?

6.How do others (outside this community) view you, now that you live in this
community?

7.What would you change about your home?

8.Would you prefer to live in a dome house or a traditional house?

9.1f you could trade your dome house for a traditional house, would you do that?

10. If you had a choice between a 2-story dome house of this size (like the one you are
in) or a 1-story dome house that does not have a second floor, but has the same
amount of square footage, which would you prefer?

11. How has your economic status changed since the earthquake and moving into the
dome community? Are you financially better off?

12. Has the quality of your life gone up or down since moving into the dome house?
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APPENDIX D

Ariel Photograph of Interviews Conducted in the Community Area
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APPENDIX E

Interview Guidance Questions for Residents of Surrounding Communities

Basic Demographic Questions:

e How many people live in this home?
e How long have you lived in this home?

Interview Guidance Questions:

1.What do you like best about your home?

2.What do you like least about your home?

3.Do you think it is different living in a dome community?
4.What would you change about the community?

5.Do you think a dome community fits your culture?

6.How do you view those living in the dome community?

7.What would you change about your home?

8.Would you prefer to live in a dome house or a traditional house?
9.Would you trade your traditional house for a dome house?
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APPENDIX F

Tabulation of New Ngelepen Occupants

TOTAL

Children Other

Mother

Father

Lot/Block
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Tabulation of Occupants from Households Surveyed in Surrounding Communities

Lot/Block Father Mother Children Other TOTAL
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