Redevelopment Plan for Barrang Lompo, Indonesia
 
by
 
Brian Taylor
Dr. Rittschof, Adviser
[bookmark: _GoBack]April 2018
 
 
Masters project submitted in partial fulfillment of the
requirements for the Master of Environmental Management degree in
the Nicholas School of the Environment of
Duke University



Table of Contents
Executive Summary	- 2 -
I.	Introduction	- 4 -
A.	Indonesia: Growth and Development	- 4 -
B.	Blast Fishing	- 6 -
C.	Barrang Lompo	- 8 -
II.	Development Strategies	- 12 -
A.	Public Health	- 13 -
B.	Food Insecurity	- 15 -
III.	Site Visit	- 16 -
A.	Methodology	- 16 -
B.	Observation & Survey Results	- 17 -
i.	Where does your water come from?	- 18 -
ii.	What do you use water for in daily life?	- 19 -
iii.	How frequently do you get sick, and what kind of sickness?	- 19 -
iv.	Have you been unable to work in the past year as a result of sickness, and if so what happened and for how long were you out of work?	- 20 -
v.	What are the biggest problems your community faces?	- 21 -
C.	Hierarchy of Needs	- 21 -
IV.	Industrial Development	- 24 -
A.	iPhones	- 24 -
B.	Business Plan	- 25 -
C.	Intellectual Property	- 28 -
V.	Conclusion	- 30 -



[bookmark: _Toc512576683]Executive Summary

Indonesia is an emerging power onto the world stage. It boasts the largest economy in Southeast Asia, an exploding population, and enormous potential. However, the growth in Indonesia is not distributed equally. The economic growth is largely being experienced in urban areas, while the population growth is mostly occurring in the thousands of remote island villages scattered throughout the Indonesian archipelago. This raises the potential of an enormous social crisis, as these islands are unable to sustain their growing populations, and rapidly become overcrowded.
	One such island experiencing this crisis is that of Barrang Lompo. Located off the coast of Makassar in South Sulawesi, Barrang Lompo is an underdeveloped island less than one square mile in size that is home to over 5000 people. Most of the inhabitants of Barrang Lompo and similar islands are blast fisherman. They catch their fish by detonating explosives underwater, resulting in high short-term yields but enormous consequences through habitat destruction. This model of survival is not sustainable long-term, as blast fishing continues to destroy the environment and rapid population growth creates enormous stress on the ocean resources such that the fisheries are teetering on the edge of collapse. Immediate action is needed in order to avert this looming crisis and help out the thousands of island villages like Barrang Lompo.
In order to better understand this crisis and improve the situation on Barrang Lompo, I conducted a three-week site visit to the island. While there, I learned about their culture, lifestyle, and conducted an assessment of the island. I evaluated their sanitation system and conducted a public health survey to learn more about their interactions with water, their health status, and the biggest problems they face. I learned that their water supply is contaminated due to the lack of a sanitation system, and that it causes numerous health issues for them including missed work. Additionally, I learned that residents viewed food security as the biggest problem facing their community, and determined that we must solve that problem before attempting to improve their health status.
I propose establishing a smartphone refurbishment and resale operation on the island of Barrang Lompo. iPhones are an extremely desirable good in Indonesia with a strong demand, and would offer a low-cost, high margin good for the island to sell. I detail a business model whereby used smartphones will be transported from the United States or China to Barrang Lompo for refurbishment, and then sold in the nearby city of Makassar or exchanged for plastic on Barrang Lompo. The business would bring in much needed revenue for the island, pay better wages to the employees who work for the company on Barrang Lompo, and improve the environment by offering an alternative income source and therefore reducing their need to blast fish.



I. [bookmark: _Toc512576684]Introduction
A. [bookmark: _Toc512576685]Indonesia: Growth and Development
Indonesia is uniquely positioned as an emerging power in Southeast Asia[footnoteRef:1]. It is comprised of over 13,000 islands, making it the largest island country in the world[footnoteRef:2]. It is the largest Muslim majority country and the fourth most populous country in the world[footnoteRef:3]. Over 50% of the population of Indonesia lives on the western island of Java, and eight of the ten largest cities are located on Java[footnoteRef:4]. The remainder of the population is scattered across the archipelago, ranging from growing cities with populations in the millions to small islands with a few thousand villagers[footnoteRef:5]. Indonesia boasts the largest economy of all Southeast Asian countries, with a GDP of over $3.2 trillion when adjusted for purchasing power parity and an annual growth rate of approximately 5%[footnoteRef:6].  [1:  Adam Schwarz, A Nation in Waiting: Indonesia's Search for Stability (Routledge, 2018).]  [2:  Hal Hill, Budy P Resosudarmo, and Yogi Vidyattama, "Economic Geography of Indonesia: Location, Connectivity, and Resources," Reshaping economic geography in East Asia  (2009).]  [3:  Christophe Z Guilmoto and Gavin W Jones, Contemporary Demographic Transformations in China, India and Indonesia (Springer, 2016).]  [4:  Ibid.]  [5:  Ibid.]  [6:  Hill, Resosudarmo, and Vidyattama.] 

The Indonesian economy was historically dominated by self-sufficient agriculture and small-scale fisheries[footnoteRef:7]. The nature of the archipelago created barriers to trade as it was difficult to easily move goods and communicate across islands. As a result, thousands of self-sufficient communities developed on islands that were often smaller than one square mile in land area[footnoteRef:8]. While traditional farming was possible on the larger islands, thousands of the islands were too small to allow for any substantial farming operations. As a result, these communities developed into fishing villages that were almost entirely reliant on what they could extract from the ocean for their survival[footnoteRef:9].  [7:  Lili Yan, Gordon Hanson, and Sri Mulyani Indrawati, "The Indonesian Economy: Trade and Industrial Policies," (Economic Research Institute for ASEAN and East Asia (ERIA), 2018).]  [8:  Hill, Resosudarmo, and Vidyattama.]  [9:  Bruce Glassburner, The Economy of Indonesia: Selected Readings (Equinox Publishing, 2007).] 

Over the past fifty years, the Indonesian economy has rapidly modernized as trade and travel became more accessible and technology revolutionized their way of life[footnoteRef:10]. The Indonesian economy is now centered in urban areas and driven by manufacturing, large scale agriculture and fisheries, and the service industry[footnoteRef:11]. Its location and regional prominence makes Indonesia ideal for importing and exporting goods through the Southeast Asian market, and their exploding population provides ample labor for manufacturing[footnoteRef:12]. Additionally, Indonesia has readily embraced the technological revolution, with items such as iPhones serving not only their functional purpose but also being viewed as a symbol of social status. [10:  Yan, Hanson, and Indrawati.]  [11:  Ibid.]  [12:  Ibid.] 

Although the country as a whole has grown at a breakneck pace, the geographical uniqueness of Indonesia has led to an ever-widening divide within the country. The economic growth and development experienced by Indonesia has largely been confined to urban areas, creating a sharp contrast between modern cities and rural villages[footnoteRef:13]. While urbanization has helped to bridge some of this gap as the cities continue to grow, the vast majority of the population growth in Indonesia is occurring in rural islands[footnoteRef:14]. These isolated island villages are scattered across the country, often tens of kilometers away from the nearest neighboring village and still clinging to their heritage of self-sufficiency[footnoteRef:15]. These communities are experiencing rapid population growth without corresponding economic growth, leading to a growing social crisis as population’s grow, environments degrade and resources decline below levels that their traditional way of life can sustain. [13:  Renuka Mahadevan, Hidayat Amir, and Anda Nugroho, "Regional Impacts of Tourism-Led Growth on Poverty and Income Inequality: A Dynamic General Equilibrium Analysis for Indonesia," Tourism Economics 23, no. 3 (2017).]  [14:  Hill, Resosudarmo, and Vidyattama.]  [15:  LC Cullen, "Marine Resource Dependence, Resource Use Patterns and Identification of Economic Performance Criteria within a Small Island Community: Kaledupa, Indonesia" (University of Essex, 2007).] 


B. [bookmark: _Toc512576686]Blast Fishing
As an island nation, the Indonesian economy has always revolved around the ocean. Prior to the recent modernization and diversification, the Indonesian economy was heavily invested in shipping, oil exportation, and fishing[footnoteRef:16].  [16:  Glassburner.] 

Fishing is a way of life for most inhabitants of rural Indonesia, particularly on the isolated islands without traditional agriculture. Most of these villages are subsistence fishing villages, with their only exports at times being fish for the aquarium trade and sea cucumbers which are regarded as a delicacy in other parts of Asia. During the Second World War, Japanese soldiers that were occupying Indonesia introduced a new technique for fishing to the villagers known as blast fishing, which quickly took root and become the dominant fishing practice throughout the archipelago[footnoteRef:17]. [17:  Lida Pet-Soede and Mark Erdmann, "An Overview and Comparison of Destructive Fishing Practices in Indonesia," SPC Live Reef Fish Information Bulletin 4 (1998).] 

[image: ]Blast fishing is a method whereby small amounts of explosives are detonated underwater, stunning or killing the local fish population. These fish then float to the surface, where it is much easier for the fisherman to collect them as compared to using traditional means[footnoteRef:18]. Blast fishing quickly became popular with the local fisherman, as it was a much easier and more efficient way to harvest fish[footnoteRef:19]. The downside to blast fishing is that while it provides enormous short-term benefits from an increased harvest, it poses serious long-term losses due to habitat destruction and the eradication of entire schools of fish, thus eliminating their ability to rebuild the fish population from year to year[footnoteRef:20]. Nevertheless, blast fishing quickly became the go-to method for most island fishermen who were far more concerned with their immediate food security than the long-term losses due improper fisheries management[footnoteRef:21].  [18:  Ibid.]  [19:  Lida Pet-Soede and Mark V Erdmann, "Blast Fishing in Southwest Sulawesi, Indonesia," Naga, the ICLARM Quarterly 21, no. 2 (1998).]  [20:  SJM Blaber et al., "Elasmobranchs in Southern Indonesian Fisheries: The Fisheries, the Status of the Stocks and Management Options," Reviews in Fish Biology and Fisheries 19, no. 3 (2009).]  [21:  Pet-Soede and Erdmann.] 
Source: http://www.mashpedia.com/Blast_fishing 
Figure 1: Effects of Blast Fishing on Coral Reefs

The nature of blast fishing makes it extremely difficult for the ecosystem to recover, and over time it reduces the supply of fish that the environment is able to support[footnoteRef:22]. These destructive practices combined with the rapidly expanding population of rural Indonesian islands will lead to the catastrophic failure of the Indonesian fisheries in the future, which will result in widespread famine for rural Indonesian villagers. [22:  Kelly Heber Dunning, "Ecosystem Services and Community Based Coral Reef Management Institutions in Post Blast-Fishing Indonesia," Ecosystem services 16 (2015).] 

Although blast fishing is technically illegal in Indonesia, it is still widely practiced throughout the country due to weak enforcement policies[footnoteRef:23]. The practice of blast fishing has done serious damage to the vast coral reefs around Indonesia, reducing much of their biodiversity to rubble.  [23:  ML Bailey and UR Sumaila, "Destructive Fishing and Fisheries Enforcement in Eastern Indonesia," Marine Ecology Progress Series 530 (2015).] 


C. [bookmark: _Toc512576687]Barrang Lompo
Barrang Lompo (Figure 2) is an example of a rural isolated island village with a rapidly expanding population that is struggling to adapt to the changing world around them[footnoteRef:24]. Barrang Lompo is a small island less than one square mile in size that is located just over ten kilometers off the coast of Makassar, Indonesia, the provincial capital of South Sulawesi Island[footnoteRef:25]. The island has experienced dramatic population growth over the past decade and is currently home to around 5,000 people. Like most of the other similar islands, the population on the island is relatively young, with an estimated average age in the low 20s and a high level of population growth[footnoteRef:26]. [24:  Slamet Trisutomo, "Slands Tourism in Makassar: An Assessment Oninfrastructures of Laelae, Barrang Lompo, and Samalona,"  (2014).]  [25:  Ibid.]  [26:  Schwarz.] 

[image: ]Figure 2: Aerial view of Barrang Lompo, Indonesia

Source: http://www.fdcunhas.com/barrang-lompo-makassar

The villagers of Barrang Lompo face a litany of problems adapting to the changing environment around them. Their ever-increasing population has forced them to continually build new homes on any available space, resulting in the island being extremely densely populated[footnoteRef:27]. Due to the size of the island, they have no agricultural potential and limited natural resources[footnoteRef:28]. Most of the villagers on Barrang Lompo are blast fisherman, with an average annual income of less than $2000[footnoteRef:29]. The vast majority of their food and resources are extracted from the surrounding ocean. As the population of Barrang Lompo and similar islands continues to grow, the villagers are forced to draw more heavily from the ocean to sustain themselves. This presents numerous future challenges as the villagers are drawing from the ocean in an unsustainable manner, and have no ability to plan for the future or adapt to a change in the availability of ocean resources[footnoteRef:30]. [27:  Trisutomo.]  [28:  Cullen.]  [29:  Pet-Soede and Erdmann.]  [30:  Cullen.] 

Barrang Lompo has limited infrastructure and public services in place[footnoteRef:31]. There is a grid of basic motorcycle cart roads connecting the village, with most of the island covered with houses constructed in rings between the soccer field and two mosques in the center and the surrounding ocean on the periphery. The Indonesian government promised the villagers electricity as part of a nationwide program, however that promise has largely failed to materialize[footnoteRef:32]. The villagers have access to a limited supply of electricity at night provided by diesel generators, however the generators are notoriously unreliable and the island experiences regular blackouts[footnoteRef:33]. [31:  Trisutomo.]  [32:  Schwarz.]  [33:  Trisutomo.] 

One of the most apparent problems on Barrang Lompo is the lack of a centralized sanitation system. About 60% of the inhabitants of Barrang Lompo have toilets in their homes, while the other 40% defecate directly into the ocean[footnoteRef:34]. Of those with toilets, their waste either drains directly into the ocean if they live on the exterior of the island, or into unlined pits if they live on the interior of the island. Predictably, poor sanitation leads to numerous health problems for the villagers as they regularly interact with human waste. A recent study found evidence of over twenty different pathogens in the water around the island that are known to have detrimental effects to both human and environmental health[footnoteRef:35]. Additionally, the island lacks a mechanism for solid waste disposal[footnoteRef:36]. Solid waste was not traditionally a problem as the materials used in daily life were drawn from nature and were quickly degraded in the tropical environment. However, modernization and the arrival of goods, especially single use plastics and electronics, from the outside world has led to a proliferation of trash and plastic around the island that is not biodegradable and thus accumulates. [34:  Ibid.]  [35:  Erinn M Muller et al., "Coral Health and Disease in the Spermonde Archipelago and Wakatobi, Sulawesi," Journal of Indonesian Coral Reefs 1 (2012).]  [36:  Trisutomo.] 

There are some efforts underway to attempt to improve the living situation on Barrang Lompo. Due to its proximity to Makassar, Barrang Lompo has become a popular research destination for projects from the nearby Hasanuddin University[footnoteRef:37]. Additionally, Mars Symbioscience, a division of the larger Mars Incorporated that is famous for its chocolate candy and its global pet food business, has established a small marine lab on the island that serves as both a research facility and community center. Mars and Hasanuddin in collaboration with NGOs and other universities have had projects to help protect and restore the nearby coral reefs, analyze the pathogens found in the surrounding water, and establish aquaculture to help provide new revenue streams to the villagers[footnoteRef:38]. [37:  Chantal Conand and Ambo Tuwo, "Commercial Holothurians in South Sulawesi, Indonesia: Fisheries and Mariculture," SPC Beche-de-mer Information Bulletin, no. 8 (1996).]  [38:  Muller et al., Trisutomo., & Mahadevan, Amir, and Nugroho.] 

Overall, Barrang Lompo is one of thousands of isolated Indonesian islands that has been left behind by the rapid growth and development of Indonesia[footnoteRef:39]. Their population continues to grow at an alarming rate, they face numerous health crises from the proliferation of waste, the national government has all but ignored them, and their subsistence lifestyle is under threat from overfishing and commercial interests in the surrounding water[footnoteRef:40]. The traditional lifestyle of the villagers of Barrang Lompo and similar islands is rapidly becoming unsustainable, and unless drastic action is taken to improve the situation on these islands, they will face catastrophic consequences. [39:  Hill, Resosudarmo, and Vidyattama.]  [40:  Mahadevan, Amir, and Nugroho.] 


II. [bookmark: _Toc512576688]Development Strategies
The overarching goal of this project is to attempt to identify and implement potential development strategies for these isolated Indonesian island communities. Barrang Lompo was chosen as the study location due to its proximity to Makassar and affiliations with Mars Symbioscience and Hasanuddin University. However, Barrang Lompo is functionally equivalent to thousands of other islands and therefore can serve as a viable proof of concept for new initiatives. Any development strategies that are implemented on Barrang Lompo to improve their situation have the potential to be utilized to improve life on thousands of other islands.
Although, the problems on Islands like Barrang Lompo are on the grand scale overwhelming, one must start somewhere. Based on preliminary analysis of Barrang Lompo and similar small islands, there are two core issues to solve: public health and food security. The public health issue stems from the lack of proper waste disposal systems, resulting in the villagers regularly interacting with human waste. Food insecurity is a result of their growing population and singular reliance on the declining ocean resources, and carries with it the added problem of environmental destruction from blast fishing and pollution. In order to improve the situation on Barrang Lompo, this project will propose solutions to both problems and explore the viability of the proposed solutions of being performed across the archipelago on other similar islands.
A. [bookmark: _Toc512576689]Public Health
The first problem is that of the growing public health crisis on these islands. The lack of an effective sanitation system combined with the shift away from primarily biodegradable products has led to an enormous proliferation of waste across these islands, which presents numerous health and safety problems. Although a portion of the water used by the villagers is brought in via boat from nearby Makassar, this water is used almost exclusively for drinking and cooking and falls far short of these needs. The remainder of the water supply is pulled from contaminated ground water, and in their daily life residents regularly interact with contaminated ground water and even pathogen contaminated sea water in the surrounding ocean.
In order to remedy this problem, there is a slow moving long-term plan to install an Anaerobic Digestion Pasteurization System (Figure 3) developed by the Deshusses lab on the island. The ADPS would function as a centralized sanitation system for the island. It is a self-contained, energy neutral system that is able to convert human waste into biogas for energy generation and a sanitized nutrient rich effluent which can be sold as fertilizer. Not only does this system eliminate the health risks by sanitizing human waste, but it also converts that waste into usable products. The biogas can be used as an additional source of power for the villagers, and the nutrient rich effluent would be exported and sold as fertilizer.

[image: ]Figure 3: Anaerobic Digestion Pasteurization System

The ADPS unit would be installed in a central location on the island of Barrang Lompo, and locals would be hired to run the system and establish the infrastructure needed for it to succeed. The toilets currently on the island drain into either unlined pits or directly into the ocean itself. For this project to succeed, the waste would be rerouted into a few lined collection areas, where it could then be collected by villagers and transported to the centralized digestion system. This would immediately account for the waste produced by the 60% of Barrang Lompo residents who have toilets, however it does not fully solve the problem as the remaining 40% of the population lacks toilets and defecates directly into the ocean. In order to address that, toilets would need to be installed at central locations such as the community center in order to ensure most waste gets funneled into the digestion system rather than into the surrounding environment.



B. [bookmark: _Toc512576690]Food Insecurity
The second core problem is the lack of food security and the resulting environmental destruction. Blast fishing has become a necessity for the local fisherman because it allows them to cheaply and quickly obtain large harvests. However, by doing so, they are destroying the reef environment around them and damaging long-term viability of the fishery. Although blast fishing is technically illegal in Indonesia, the technique is still widely practiced throughout South Sulawesi and by fishermen of islands such as Barrang Lompo because there is no enforcement of the ban.
The recurring theme in efforts to protect the environment by outlawing blast fishing is that the fishermen refuse to make the change because they have no viable alternative. The fishermen rely on blast fishing to ensure they catch enough fish, and while the government and environmental organizations have instructed them to stop blast fishing to prevent damage to the environment, they have not provided the fishermen with alternative ways of providing food or making a living. As such, the second component of this project is to assess the degree of food insecurity present on Barrang Lompo, and then to explore alternative means by which the villagers could earn a living that would enable them to provide for themselves.





III. [bookmark: _Toc512576691]Site Visit
A. [bookmark: _Toc512576692]Methodology
In order to better understand the situation on the island as well as complete a public health assessment, I traveled to Barrang Lompo and spent three weeks on-site gathering data. My data consisted of personal observations from time spent on the island and interacting with the residents, as well as conducting a health survey. The survey was not intended to be an exhaustive assessment of the health issues, but rather to provide a consistent set of baseline data gathered from respondents across the island and a starting point for further work. Much of the data used in this project was obtained through follow-up discussion with the villagers after they had completed the survey. The survey consisted of five open-ended questions focused on a residents’ interactions with water, their health status, and the problems they faced in daily life. The questions asked of the villagers were:

1. Where does your water come from?
2. What do you use water for in daily life?
3. How frequently do you get sick, and what kind of sickness?
4. Have you been unable to work in the past year as a result of sickness, and if so what happened and for how long were you out of work?
5. What are the biggest problems your community faces?

I communicated with the villagers with the help of a local translator that I hired in Makassar. Although the national language is Bahasa, the residents of Barrang Lompo speak Makassarese. The survey was conducted over a series of visits to Barrang Lompo during the three-week site visit. Barrang Lompo is politically divided into four communities with noticeable class stratification. A representative sample of the island was achieved by conducting the survey in different locations at different days and times, and by gathering as many responses as possible. The goals of the site visit and survey were to expose me to the reality of the island and to gather information in order to rethink what kinds of development might begin to improve the growingly untenable situation of island life.

B. [bookmark: _Toc512576693]Observation & Survey Results
The data I gathered on the island were both observational and quantitative. The survey questions provided an initial set of talking points, however the most useful information I was able to gather came from follow-up questions and observations of daily life. One key issue that I ran into repeatedly while gathering data was the communication barrier, as it appeared that information was routinely lost in translation.
From my time on the island and interactions with the villagers, it became evident that there was class stratification on the island, with some villagers significantly richer than others. Richer villagers were higher class than poorer villagers. I was unable to develop an empirical way to determine if a particular respondent was rich or poor, however based on overall observations a few trends emerged. It appeared that villagers of higher class were more willing to interact with me, were more likely to have a toilet in their home, and were more likely to report instances of sickness. Poorer, lower class villagers tended to avoid me. This is a major stumbling block for developing sanitation strategies because the poorest part of the population is an important component to the sanitation puzzle. 
In total, 367 villagers were surveyed on Barrang Lompo. 211 of the survey respondents were women, and 156 were men. Women were slightly overrepresented in the survey because they were more likely to be present on the island and willing to talk to me, whereas the men were often out fishing during the day. Most of the survey respondents fell between the ages of 18-30, with a few respondents being much older. Based on my time on the island, it appeared that the population of Barrang Lompo was skewed much younger, with a small elderly population present.

i. [bookmark: _Toc512576694]Where does your water come from?
All 367 survey respondents reported that a portion of their water came in via boat from Makassar, and that the remaining supply was derived locally. Over half of the respondents also noted that while they understood to some degree the dangers of utilizing the unclean water that was obtained locally, they often didn’t have a choice as the imported water was not always available or sufficient enough to meet their needs. Many respondents expressed frustration with their access to clean water, but said they lacked the financial means or political ability to remedy the problem.



ii. [bookmark: _Toc512576695]What do you use water for in daily life?
Survey respondents identified drinking, cooking, fishing, and cleaning as their primary uses for water. Fishing was reported almost exclusively by the fisherman, though other respondents did reference their usage of the ocean. Upon further questioning, respondents indicated they tried to use the imported water for drinking and cooking as much as possible, but at times they did not have sufficient amounts. Only 31% of respondents reported using the ocean as their bathroom, which may indicate that this my survey under sampled some of the poorer residents as previous research indicates that 40% of the inhabitants lack toilets and defecate directly into the ocean. 

iii. [bookmark: _Toc512576696]How frequently do you get sick, and what kind of sickness?
Only 37% of respondents initially reported that they get sick, with the most common sicknesses reported as chills/fever and assorted musculoskeletal injuries. However, during follow-up questioning, it became clear that this result was misleading due to differing interpretations of the term “sick”. When asked, nearly all respondents reported suffering from diarrhea, stomach discomfort, and other gastrointestinal problems on a regular basis. However, it became apparent to me that to them, these maladies didn’t qualify as being sick, they were just chronic facts of daily life. Being sick meant having a problem that extended beyond a typical gastrointestinal problem to an acute debilitating condition.
This result proves to be one of the most confounding to accurately represent yet also the most significant and illuminating. The villagers of Barrang Lompo had a dramatically different assessment of what it meant to be healthy or sick. Although previous research had identified numerous pathogens in their water that cause gastrointestinal problems, and the results of question 1 indicate that many of them had a basic understanding of sanitation and clean water, much of the sicknesses that we could attribute to their contaminated water supply they didn’t identify as sickness. Residents were so accustomed to the effects of a contaminated water supply that they didn’t consider its negative effects as a health problem.

iv. [bookmark: _Toc512576697]Have you been unable to work in the past year as a result of sickness, and if so what happened and for how long were you out of work?
Initially, 76% of respondents indicated they had missed between 0-4 days of work, 21% reported missing 5-9 days of work, and 3% said they had missed more than 10 days of work this past year as a result of sickness. Most of the respondents cited musculoskeletal injuries like injured hands or strained backs as their reasons for missing work, with only 38% giving a reason that would typically be considered a medical problem such as dizziness or severe abdominal pain. However, upon clarification of what I meant by sickness, nearly all respondents said that they had either missed additional time due to a gastrointestinal related issue, or it had greatly reduced their productivity on a given day. The fishermen in particular reported that while they wouldn’t consider it a missed day of work because they were still out at sea, there were days in which sickness greatly hindered their ability to catch fish.
Taken together with the results of question 3, these results provide the clearest picture of the health situation on the island. Gastrointestinal problems are nearly ubiquitous to life on Barrang Lompo, to such a degree that the villagers do not consider it as a sickness. These problems are negatively impacting their daily lives and hindering their ability to be productive workers. These results provide the strongest support for pursuing ADPS on the island, as there appears to be a clear link between their water quality, their health, and their ability to work. However, these results also provide one of the biggest challenges for implementing ADPS as the villagers didn’t understand the benefits it would offer when I attempted to explain the concept to them. As previously mentioned, many of them had a basic grasp of sanitation and clean water, but it became clear that I was unable to effectively communicate to them through my translator about how ADPS could improve their daily lives. This is a major problem because community acceptance is central to successful implementation of any change.

v. [bookmark: _Toc512576698]What are the biggest problems your community faces?
The responses to this question proved to be the most interesting and consequential for the future directions of the project. 63% of respondents identified some element of food security as their biggest problem, while 22% said overcrowding of the island and 13% cited health or access to clean water. Most of the previous work that has been conducted on Barrang Lompo has been directed at their health problems or adopting more environmentally sustainable practices, however this result would indicate that those efforts were failing to address the most pressing problem faced by the villagers. 

C. [bookmark: _Toc512576699]Hierarchy of Needs
Taken as a whole, my observations while conducting the site visit and the conversations and information gathered through the survey of residents gave me a clearer assessment of the challenges the villagers of Barrang Lompo faced. They had insufficient access to clean water, and this caused them to suffer from assorted health problems and to miss valuable time at work. They had become so accustomed to these problems that they no longer considered them sickness, but rather just the realities of daily life. Additionally, taken in conjunction with past research on the water quality around Lompo, there appeared to be a clear link between the pathogens present in the water and their health status. However, as large of a problem as this caused, in the opinion of the villagers it was not the most pressing problem they faced. Instead, they felt like a lack of food security was their biggest problem, and as such in order to achieve our goal of helping improve their lives by developing the island, that was the problem we needed to solve first.
The reason the villagers identified food insecurity as the biggest problem their community faces comes down to the concept of the hierarchy of needs (Figure 4). First put forth by psychologist Abraham Maslow in 1943, the hierarchy of needs is an ordering of the priority of needs faced by a person. At the bottom of the hierarchy are the most basic physiological needs such as food, water, and shelter, while higher up the hierarchy one beings to encounter more abstract needs such as friendship, self-esteem, and self-actualization. The theory puts forth the idea that an individual will always prioritize their most basic needs first before concerning themselves with the needs that occur at a higher level.

[image: ]Source: https://www.simplypsychology.org/maslow.html
Figure 4: Maslow’s Hierarchy of Needs

As the figure shows, food is amongst the most basic physiological need, while health is a more complex safety need. Although both can be considered basic needs for any society to flourish, food is a for more apparent and urgent need to the average person because it is a problem encountered in daily life. As a result, it seems only natural that the villagers would identify food insecurity as the biggest concern for their community because it is their most basic need. It also explains why some of the previous efforts to help clean up the environment and improve the health situation on the island may have been unsuccessful because they were not seen as priorities for the residents of Barrang Lompo. Therefore, I will attempt first to address the issue of food security on the island in order to impact their most basic need and establish trust with the villagers, before pursuing more complex needs such as health and sanitation or attempting to institute more environmentally conscious fishing practices. 


IV. [bookmark: _Toc512576700]Industrial Development
In order to address the problem of food insecurity on the island of Barrang Lompo, we needed to look at the way the villagers provided for themselves. The villagers are entirely reliant on the ocean as a source of food and income. The vast majority of the fish they caught served as their food source, with a few fishermen also catching sea cucumbers that were exported to Makassar and sold elsewhere. Barrang Lompo has no space for agriculture, no resources to utilize, and as of yet no industrial capacity. In order to help the villagers, I needed to consider how to diversify their economy and offer them another method of making a living. As such, I began to explore options that could be implemented on an isolated island with limited space, but an abundant supply of labor. Based on my observations of Barrang Lompo and nearby Makassar, I propose establishing an iPhone refurbishment business on Barrang Lompo to provide the villagers with an exportable high margin, low volume good and a new source of income. 

A. [bookmark: _Toc512576701]iPhones
Smartphones, and in particular iPhones, are ubiquitous and extremely popular in Indonesia. They are highly coveted by the Indonesian people for both their utility and as a social status symbol. When the iPhone 7 was released, it cost $1264 in Indonesia, one of the highest market prices of any country in the world and equivalent to 87 days of labor at an average wage and over 6 months salary for an island fisherman. Nevertheless, smartphones are still in incredibly high demand across Indonesia, as over 30 million units were sold in 2017[footnoteRef:41]. [41:  Priyanka Rawal, Alka Awasthi, and Shekhar Upadhayay, "Creating a Hunger Driven Smartphone Market by Xiaomi," International Journal of Engineering Science 11250 (2017).] 

While walking around both Makassar and Barrang Lompo, it was common to see people from all social classes carrying smartphones. Vendors in both malls and in the streets of Makassar were selling smartphones ranging from the newest models to the earliest generations. Even on an island as remote Barrang Lompo one could still find an iPhone vendor. Many of the individuals I talked to and the same survey respondents who cited food insecurity as a major problem had smartphones themselves. While iPhones are a luxury, in Indonesia they are views as a necessity that almost everyone was willing to spend their limited resources on obtaining.
 
B. [bookmark: _Toc512576702]Business Plan
I propose taking advantage of this incredibly high demand for iPhones throughout Indonesia to create a new industry for the island of Barrang Lompo. As most Indonesians cannot afford the price of a new iPhone, there is an enormous market for used phones from earlier models. Meanwhile, here in the United States many consumers regularly buy the latest generation of iPhone and have no use for their old phone, often throwing them away or storing them in a drawer and forgetting about them. My business plan is to acquire old iPhones in the United States or other developed countries through donations, transport them to Barrang Lompo, employ the villagers to refurbish them, and then export the iPhones from Lompo to other locations in Indonesia to be sold at a competitive market price.
Although this proposal targets iPhones, because Indonesia has a strong working relationship with China, the final business model might use Chinese smartphones. For the comments below, one could imagine smartphone instead of iPhone. The supply of iPhones could come from one of two potential sources. Ideally, we would be able to acquire enough donated iPhones to meet our needs. This would enable us to keep costs much lower, as the only cost associated with this phase of the project would be the shipping costs which are extremely low to a major port such as Makassar. If it is impossible to obtain the necessary number of donated iPhones, the second option would be to buy broken or damaged phones in bulk. There are a few companies that sell iPhones like this in the area, and they are generally sold at extremely low unit prices.
The iPhones would then be shipped to Makassar on a cargo freighter in a shipping container. The cost of shipping one 20ft container from New York to Makassar is $790, meaning that the unit cost of shipping each iPhone would be practically negligible for the overall business[footnoteRef:42]. After reaching Makassar, the iPhones would then be transported to Barrang Lompo by ferry which already regularly travels between the two, meaning there would be little to no additional cost. In addition to the iPhones, we would also send any refurbishment materials that might be necessary with each shipment. [42:  Ningwen Tu et al., "Shipping Network Design in a Growth Market: The Case of Indonesia," Transportation Research Part E: Logistics and Transportation Review  (2017).] 

On Barrang Lompo, we aim to employ a group of residents to run the business. These individuals would be responsible for moving product between Makassar and Barrang Lompo, refurbishing the iPhones and local marketing. Ideally the donated phones would still be functional and would only have cosmetic damages such as a cracked screen. The villagers would be trained in how to perform basic repairs on the imported phones, and then send most the phones out to be sold in Makassar and the surrounds for a profit. On Barrang Lompo phones and minutes would be traded for plastic and waste electronics. The plastic would be compressed, and it and electronic waste delivered recycle facilities in Makassar.
In theory, this plan would provide a low cost, sustainable business model for the villagers of Barrang Lompo to have a new source of income and bring a high value product to market. Costs would be kept low by utilizing donated phones and existing shipping infrastructure, and revenue would be comparatively high due to outsized demand for iPhones. The villagers employed in this venture would have higher paying jobs that would enable them to provide food for their families. Any profits generated by the business would be reinvested into its operations, used to make improvements on Barrang Lompo, and used to cover the cost of iPhones traded to the villagers of Barrang Lompo. By providing an alternative source of income, we also hope to indirectly reduce the stress on the fishery and the environmental destruction caused by blast fishing by reducing the overall number of fishermen at sea, and slowly diversifying the economy of Barrang Lompo.
Another aspect of the business plan is to take advantage of the way cell phone plans work in Indonesia to encourage recycling. Unlike in the United States, Indonesians do not purchase monthly cell phone plans, but rather purchase pre-loaded minutes cards that are then entered into their phones to enable their usage. These cards can be topped up at local stores. As a result, we propose establishing a trading system in which we sell the minutes cards in exchange for plastic collected from the environment. Plastic is in abundant supply throughout Barrang Lompo and is currently viewed as trash. Our plan would turn trash into a form of currency, and therefore incentivize the villagers to collect it and clean up the surrounding environment. It would also give them easier access to the minutes cards needed to utilize their phones.
In order to start a business in Indonesia, a foreign entity is required to have a domestic partner that bears the responsibility on site. As such, we hope to partner with Mars Symbioscience and Hasanuddin University and develop a business contact on Barrang Lompo in order for this venture to succeed. The iPhones would be shipped to Makassar, and individuals from Barrang Lompo would receive them and provide support. The board of directors forth company would be populated by local leaders, and representatives from Mars and Hasanuddin University. 

C. [bookmark: _Toc512576703]Intellectual Property
One key legal concern for pursuing this project is the potential of infringing upon Apple’s intellectual property by refurbishing and reselling iPhones. Apple is well known in the legal community as a vigorous defender of their image and their intellectual property[footnoteRef:43]. As such, even though this business would be a small venture, it is still quite plausible that Apple would take issue with it. Apple could attempt to argue that this proposed business is illegally profiting off of their intellectual property by the unlicensed marketing and resale of products using their image[footnoteRef:44]. Overall, the legality of resale of protected intellectual property is an unresolved question, and if possible is best avoided. [43:  Alan D Smith, "Integrating Intellectual Property and the Smartphone Patent Wars: Case Study of Conflicts of Supplier Partnering.(Pp. 33-36),"  (2017).]  [44:  Jeffrey A Maine and Xuan-Thao Nguyen, The Intellectual Property Holding Company: Tax Use and Abuse from Victoria's Secret to Apple (Cambridge University Press, 2017).] 

The acquisition, refurbishment, and resale of iPhones should be protected under a principal known as the first-sale doctrine[footnoteRef:45]. The first-sale doctrine gives consumers the right to resell copyrighted goods which they have purchased from an authorized vendor. The doctrine argues that once the initial sale of the copyrighted good is complete, the organization which holds the copyright no longer has an interest in the material object itself, only in the intellectual property it contains[footnoteRef:46]. As such, any resale of that material object is permitted, so long as by doing so the seller is not exploiting the intellectual property. In essence, this doctrine means that the physical iPhone becomes a private good after the initial purchase from Apple, and that private physical good can then be bought and sold without Apple’s involvement[footnoteRef:47]. This principal is why iPhone exchange services such as Gazelle are allowed to operate without any licensing from Apple, and why individuals are able to buy and sell used goods on the internet[footnoteRef:48]. [45:  Ariel Katz, "The First Sale Doctrine and the Economics of Post-Sale Restraints," BYU L. Rev.  (2014).]  [46:  Ibid.]  [47:  Sarah Reis, "Toward a Digital Transfer Doctrine-the First Sale Doctrine in the Digital Era," Nw. UL Rev. 109 (2014).]  [48:  Ibid.] 

In order to avoid any potential legal issues, the business will nominally be a smartphone refurbishment and resale business. It will not be labelled or advertised as an iPhone resale operation as that could potentially infringe upon the brand of Apple. Any signage, marketing, or storefront must be entirely devoid of the Apple brand or logo, and any description of the business must use generic terms rather than specific trademarked language. On the whole, the business must make a clear and consistent effort to not infringe upon the Apple and iPhone names or brands in representing itself without Apple’s permission. Alternatively, it is plausible that the board of directors could seek a license from Apple so as to avoid any potential issues and capitalize on the Apple image. Numerous third-party vendors throughout Makassar are licensed Apple retailers, so it is not out of the realm of possibility that this operation could do the same. Ultimately, this venture should not face any intellectual property lawsuits from Apple so long as it acts responsibly.

V. [bookmark: _Toc512576704]Conclusion
Indonesia faces an emerging crisis. Economic growth is occurring mostly in the urban areas, while population growth is primarily in the rural isolated islands. Additionally, blast fishing and overuse are damaging the environment and have put the fishery on the precipice of collapse. Immediate drastic action is necessary to avert social and environmental disaster in Indonesia.
	Barrang Lompo provides a suitable test case for piloting new strategies to help redevelop these islands into a more sustainable way of life. Based on the results of my site visit, it is clear that we must address the issue of food security for these communities before we can hope to solve any of their numerous other problems. I propose establishing a smartphone refurbishment business on the island to capitalize on the enormous smartphone demand throughout Indonesia. This business will operate on a low cost, high margin model that will enable it to bring much needed revenue into Barrang Lompo. It will provide the villagers with well-paying jobs, incentivize them to clean up the island by establishing a recycling payment system, and recycle smartphones that otherwise would have been thrown away. Additionally, it will reduce the stress placed on the environment by Barrang Lompo by providing them with an alternative way to make a living, thus reducing their reliance on the ocean and blast fishing. Ultimately, this project will provide a foothold onto Barrang Lompo by solving their most immediate problem, enabling future work to go forward such as the installation of the Anaerobic Digestion Pasteurization System that would function as a sanitation system for the island and greatly improve their water quality and long-term health status.
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