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1. Integrative executive summary  
Aruba faces water scarcity due to its arid climate (Van Sambeek et al., 2000). Freshwater is currently 

supplied by the desalination plant; however, this method poses sustainability problems. The desalination 

process has a high carbon footprint, as it is powered by heavy fuel oil (Matos et al., 2024). Additionally, 

the marine ecosystems that surround the island are impacted negatively by this process (Marchena & 

Halman, 2018). Furthermore, water security can be compromised when the supply relies only on one 

water source and been vulnerable to external shocks. Moreover, the cost of water is relatively high (del 

Campo et al., 2023). To tackle this problem, a consultancy project has been done for Santa Rosa, the local 

name for the department of Agriculture, Livestock and Fisheries. Their goal is to eventually renounce the 

reliance on produce imports by increasing awareness about the importance of and supporting local 

production. One of their already existing services is the distribution of harvested rainwater.  

The client strives for more sustainable water use to tackle the challenges mentioned above and to increase 

the water supply to meet the high demand of water for the farmers reducing and increase the resilience 

of the water production process. It is aimed to achieve this by integrating rainwater harvesting (RWH) 

systems in the existing water infrastructure in Aruba. Furthermore, there is interest in using rainwater 

from Santa Rosa and the general society, as more information on the practice of RWH has been requested 

from the members of Santa Rosa, and the research has shown positive perspectives within the Aruban 

community.  

However, to date, no publicly available studies on RWH systems in Aruba have been conducted, and only 

a few studies on this topic have been conducted in similar, semi-arid, regions. This shows the lack of data 

available on this topic that would help Santa Rosa’s goal of implementing RWH. Additionally, this research 

found that despite interest in RWH systems, there is a lack of awareness regarding the collection of 

rainwater. Therefore, this research gives practical, informative and feasible advice to Santa Rosa on the 

future implementation of RWH systems in Aruba. This will give the client an idea of which actions they 

have to undertake, why these actions are recommended and how they should proceed. Three main advice 

are given in this report: 

1. Improve communication within the community of Aruba 

2. Incorporate RWH systems in urban infrastructure, using community-based RWH  

3. Combine proper use of natural water ways with the implementation of RWH systems 

These recommendations are supported by research findings from two different approaches. Firstly, with 

a top-down approach, the influence and relevance of various environmental, socio-economic, and political 

factors on RWH systems implementation at the national level is examined. Secondly, with a bottom-up 

approach, an identification of the existing RWH practices, evaluation of their effectiveness, and 

exploration of possibilities for future implementation at the local level is carried out. 
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2. Integrative and Interdisciplinary Advice  

2.1 Integrative Introduction 
Aruba, a Caribbean small island state, faces a complex web of intertwined sustainability challenges. Due 

to the islands’ small size, semi-arid climate, and limited freshwater resources, Aruba faces a challenge 

regarding water security (Van Sambeek et al., 2000). Throughout the year, the Caribbean Island 

experiences distinct rainy and dry seasons. In the rainy season, a substantial amount of precipitation falls 

on Aruba, but a significant portion of it typically drains into the sea (Marchena & Halman, 2018). Currently 

water for all purposes on the island is obtained through seawater desalination by Water- en Energiebedrijf 

Aruba (WEB), which is a highly energy-dependent process (Matos et al., 2024). However, the single-

sourced water supply on the island creates a need to anticipate future challenges that can be caused by 

climate change. As there is limited groundwater on the island for an additional water supply, other 

solutions need to be considered, including rainwater. 

Rainwater harvesting (RWH) involves the collecting, storage, and utilization of rainwater runoff 

(Reijtenbagh, 2010). As calculated in the paper by Montoya Rodriguez (2024), the annual amount of 

rainfall in Aruba is an estimated seven times of the amount of water produced yearly by WEB. This means 

that the volume of rainfall on the island could supply more than Aruba’s own need. Additionally, according 

to Rahman et al. (2014), RWH is the most sustainable method for water supply. It is however important 

to note that rainwater is mainly suitable for non-potable uses, due to possible chemical, atmospheric, 

micro-biological and physical contamination (Van Houselt, 2021; Reijtenbagh, 2010).  

The client for this consultancy project is the Department of Agriculture, Livestock, and Fisheries in Aruba 

(locally called Santa Rosa). Established in 1976 as an experimental governmental initiative, Santa Rosa 

aims to enhance its services, particularly in the agricultural, livestock, and fishery sectors. Their 

overarching objective is to increase awareness about the significance of locally produced goods, with the 

vision of reducing or eliminating the need for importing produce, relying solely on the island's farmers 

(Santa Rosa, n.d.). Santa Rosa supports farmers with e.g. financial help, various workshops, and 

distribution of self-harvested rainwater. Despite their notable efforts to harvest rainwater, the volume of 

water is not large enough for all farmers, creating a need for broader and more efficient RWH systems. 

Additionally, observations during the research have shown that RWH does not seem to be a common 

practice in Aruba, as not many houses have rain gutters. Therefore, Santa Rosa’s goal is to increase the 

use of RWH systems in Aruba by integrating RWH with the existing water infrastructure and supply. 

However, there is limited understanding how RWH systems can be integrated with the existing water 

infrastructure, specifically tailored to Aruba’s semi-arid climate. This is also caused by the limited 

availability of data on the quantity and performance on existing RWH systems on the island, making it 

challenging to assess their effectiveness as well as predict the feasibility of future implementation of RWH 

system innovations. Additionally, investigating the potential of rainwater harvesting (RWH) systems to 

address water scarcity challenges in Aruba, it is necessary to elaborate into the dynamics of 

implementation and adoption across the national and local scale. Hence, the report will be structured in 

two subchapters, each one giving separate advice. This project's national perspective will investigate the 

influence and importance of various environmental, socio-economic, and political factors on RWH system 
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implementation. The local perspective will look at the existing RWH practices, their efficiency and future 

potential implementation on a small and large scale. The small scale includes individual households or 

small businesses1, whereas large scale refers to farms registered with Santa Rosa. Ultimately, the result 

will be an integration of the findings from the national and local scale. The research approach will be 

community-based research (CBR), following the principles outlined by Strand (2003). CBR consists of 

connecting research and the community and has been proven to be effective in multiple studies (Salimi 

et al., 2012). As the project is based on consultancy, Santa Rosa has functioned as a connector with the 

community-level. 

The overarching question that will be given advice on is: How and which RWH systems excel in Aruba, 

considering the impact of environmental, socio-economic, and political factors on the effectiveness of 

these systems? Answering this question will assist Santa Rosa in working towards a more sustainable, 

resilient future regarding water for Aruba. Together with Nathalie Maduro, the director of Santa Rosa, a 

commitment obligation has been agreed on (personal communication, 2024). This report is the 

commitment obligation and illustrates the research findings in the format discussed and agreed in the 

earlier stage of the investigation, giving practical, informative, and feasible advice. The following sub 

questions will contribute to answering the overarching research question: 

Table 1: Research questions and sub questions of both the national and local level. 

 National level Local level 

Research 

question 

1. To what extent do environmental, 

socio-economic, and political factors 

influence the feasibility of rainwater 

harvesting (RWH) systems in Aruba? 

2. Can business innovations, when 

integrated with rainwater harvesting 

systems (RWH), improve the efficiency 

of the sustainable water supply for 

stakeholders in Aruba? 

 

Sub-

question 1 

1.1. How does the identification of 

climatic and environmental 

conditions affect possible RWH 

system implementation? 

 

2.1 What innovations exist in RWH 

systems and how do they work? 

 

Sub-

question 2 

1.2.  How do societal perceptions and 

economic dependencies impact 

RWH system implementation in 

Aruba? 

2.2 How efficient in terms of rainfall 

use, economic viability as well as 

ease of implementation and 

maintenance are these RWH 

system innovations? 

 

Sub-

question 3 

1.3 What influence do past, and present 

water policies and political support 

2.3 What is the perspective of the 

stakeholders, including farmers, 

small businesses, and households, 

 
1 Aruba classifies businesses with less than 10 full year equivalent employees as small enterprises (DEACI, 2018). 
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have on RWH system 

implementation? 

 

regarding implementation and 

adoption of RWH systems and how 

does this influence current 

development? 

 

The structure of this report is as follows: First, the integrative advice will be displayed. Second, the national 

level introduction, advice, methods, and results will be presented, followed by the same structure for the 

local level. Third, additional documents and information can be found in the Appendix. 

 

2.2 Integrative Advice  
This section answers the overarching question “How and which RWH systems excel in Aruba, considering 

the impact of environmental, socio-economic, and political factors on the effectiveness of these 

systems?” and provides four advice, each linked from the national and local findings. From previous 

discussions with Nathalie from Santa Rosa, she shared with us that she aims to advocate for a policy 

demanding integration of RWH systems to the existing water infrastructure in Aruba. Large buildings 

disturb the natural infiltration of rainwater into the ground as they cover large areas of nature with 

cement (Fenner et al., 2018). She suggests that these buildings should offset their water footprint by 

incorporating RWH systems. This could serve as a buffer during water scarcity, especially in dry seasons, 

fostering resilience and security for farmers by ensuring a consistent water supply. 

Advice 1: Santa Rosa is recommended to improve communication within the community of Aruba 

It is advised, before implementing RWH systems, to improve communication and information between 

Arubans, organizations as well as governmental departments and ministries. For example, by various 

collaborations between governmental departments or improving farmers’ cohesiveness. (Advice 1) 

• There is a lack of knowledge among citizens on how to collect rainwater, how to maintain the systems, 

and how to finance it. (Argument 1.1) 

o Aruba’ citizens are partly uncertain about the technology and maintenance of RWH systems, 

see evidence 3.1.1 of the national level. (Evidence 1.1.1) 

o The financing of the collection of rainwater has been one of the most significant barriers for 

the implementation of RWH, see evidence 3.1.2 of the national level (Evidence 1.1.2) 

o The CBA analysis has estimations and lack of monetary values for agroforestry, check dams, 

and water pit/reservoir, see evidence 3.1.2 of the local level. (Evidence 1.1.3) 

o Clear information about costs and benefits is not available for individuals (farmers, 

households, and small businesses), as stated in interviews. See evidence 3.1.1 of the local 

level. (Evidence 1.1.4) 

• The uncertainty about the quality of water makes the Aruban community hesitate about 

implementing RWH. The lack of shared data keeps the public uncertain. (Argument 1.2) 

o The interview with a governmental department affirmed that there is data on the water 

quality of the dams in Aruba but that it is not publicly available (I7N, personal communication, 

April 2, 2024). (Evidence 1.2.1) 
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o A farmer’s organization representative mentioned that the dams are visibly polluted, “There's 
so much oil on the first surface, so you can physically see it” (I4N, personal 

communication, March 27, 20224). (Evidence 1.2.2) 

o A farmer mentioned how farmers that collaborate with the hotel sector are not allowed to 

use water from the dams, due to its unknown quality (I2N, personal communication, March 

26, 2024). (Evidence 1.2.3) 

• Communication issues arise due to the lack of communication between different scales. There is 

interest for RWH in the Aruban population, but it does not reach higher scales such as the 

government. Between the government departments the communication is also low, similarly 

between individual Arubans. (Argument 1.3) 

o The lack of communication prevents the Aruban community and government to work more 

efficiently and help each other out, as explained by the representative of DOW and citizen 

(I2N, personal communication, March 22, 2024; I3N, personal communication, March 26, 

2024) (Evidence 1.3.1) 

• There is lack of a unified community representing agricultural practices to other institutions. Santa 

Rosa strives towards this; however, this is not what the stakeholders (farmers and households) 

perceive.  (Argument 1.4) 

o Many interviewees identified the need for such a society or cited examples, such as the 

farming community of Curacao (Placci et al., 2022), as efficient farming communities that 

support each other. More information can be found in Appendix VII. (Evidence 1.4.1) 

 

 

Advice 2: Santa Rosa is recommended to incorporate RWH systems in urban infrastructure, using 

community-based RWH. 

It is advised to incorporate RWH systems in urban infrastructure by having several different RWH methods 

around the island, using community-based RWH systems (CBRWHS). CBRHWS differs to individual RWH 

as it is implemented and organized on a community scale and participants have a share in this project 

(Mukarram et al., 2023). This would create a sense of community in the neighborhoods. (Advice 2) 

• The community can take advantage of large buildings for RWH. These buildings can incorporate RWH 

systems for the collection of water to then distribute to individual households or farmers around the 

island. (Argument 2.1) 

o RWH implemented on large buildings has been proven to be effective globally (Yannopoulos 

et al., 2019). (Evidence 2.1.1) 

o The infiltration rate around large buildings is disturbed by impermeable building material 

(Fenner et al., 2018). This can bring about floods as well as water stress due to the insufficient 

recharge of groundwater on the island (Fletcher et al., 2013). (Evidence 2.1.2). 

o Implementation of CBRWHS could decrease the need for individual households to obtain 

RWH infrastructure, as these systems can generally be expensive (Mukarram et al., 2023). 

(Evidence 2.1.3) 
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o A combination of totes with preferably aluminum rain gutters is, in terms of the MCA criteria, 

the most feasible and effective RWH system for large-scale implementation in Aruba. This is 

further explained in Advice 2 of the local level. (Evidence 2.1.4) 

o If the roof of the large buildings exceeds a certain size, and its RWH capacity increases, the 

3000-8000L dark plastic tanks should be utilized to store rainwater. Further elaboration on 

why this practice is optimal for higher water volumes is given in Advice 4 of the local level. 

(Evidence 2.1.5) 

o Community-based RWH is a common practice in different places around the world. Kim et al. 

(2016) and Mukarram et al. (2023) illustrate several case-studies in Africa, Asia, and 

Bangladesh. (Evidence 2.1.6) 

• When distributed to individual homes or farmers, this water could be stored in tanks and totes. 

(Argument 2.2) 

o Totes are, in terms of MCA criteria, the most feasible and effective RWH system for 

implementation in Aruba, this is further explained in Argument 2.2 of the local level. (Evidence 

2.2.1) 

o Totes are the most economically viable; according to the CBA ranking based on the total costs 

of potential implementation (in AWG per liter), the totes scored first. (Evidence 2.2.2) 

• Implementing communal nature-based solutions such as bioswales in urban planning for 

neighborhoods could help mitigate flood risks, increase infiltration and the efficient use of rainfall in 

urban areas. (Argument 2.3) 

o Van Houselt (2021) concluded that RWH can effectively reduce surface water runoff and help 

in flood risk management. (Evidence 2.3.1) 

o Currently, according to a governmental department, there is no infrastructure for flood 

management in Aruba (I2N, personal communication, March 22, 2024). (Evidence 2.3.2) 

o Bioswales efficiently utilize rainfall, enhancing soil and groundwater infiltration while 

reducing runoff and urban air temperatures. Additionally, rainfall infiltration in the soil, 

facilitated by the bioswale, will enable the soil to grow vegetation (Wright et al., 2015). A 

further description of this practice is given in Appendix III “Definitions of various RWH 

systems”. (Evidence 2.3.3) 

o Agroforestry can be implemented on top of bioswales to create more benefits. The MCA ranks 

agroforestry the highest for efficient use of rainfall, see argument 1.5 of the local level. 

(Evidence 2.3.4) 

Advice 3: Santa Rosa is recommended to combine proper use of natural water ways with the 

implementation of RWH systems. 

The proper maintenance and responsible use of the existing dry riverbeds and rainwater dams (locally 

called rooien and tankis) on the island in combination with the implementation of RWH structures in rural 

and urban areas, considering the ideal rainwater collecting methods for Aruba, can create a stable urban, 

rural and natural water supply as well as minimize the adverse environmental effects of heavy rainfall. 

(Advice 3) 
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• The rooien and tankis have worked as water management systems on the island since ancient times 

(Haviser & Hofman, 2015). They act as natural water retention and redirection areas, provide a water 

supply, and can help mitigate flooding and erosion on the island. (Argument 3.1) 

o The tankis allow for the collection of water for use by e.g. farmers for irrigation as well as 

water for construction on the island (I7N, personal communication, April 3, 2024). (Evidence 

3.1.1) 

o Indigenous populations in the Caribbean have used water management systems such as 

rooien to mitigate for instance flooding (Finneran, 2017). (Evidence 3.1.2) 

• Currently, the rooien and tankis on the island are improperly maintained (Argument 3.2) 

o Before the rainy season, the rooien and tankis are stripped free of sediment, trash and 

vegetation with heavy equipment, leading to increased erosion (I2N, personal 

communication, March 22, 2024). For elaboration, see Evidence 2.1.1 and 2.1.2 of the 

national level. (Evidence 3.2.1) 

o A DNM representative mentioned that “the plants they hold the structure around it”, when 

talking about the removal of vegetation around the tankis and rooien (I7N, personal 

communication, April 3, 2024). (Evidence 3.2.2) 

o The over-extraction of water from the tankis on the island could cause lower infiltration rates 

into groundwater reserves, which in turn could cause water stress (Van Houselt, 2021). 

(Evidence 3.2.3) 

• Shifting the focus away from the water extraction from tankis and wells on the island by RWH 

implementation would allow for natural structures to recharge, possibly providing a richer supply of 

groundwater in the dry season. (Argument 3.3) 

o A hydrological study in Bonaire has concluded that the quality and quantity of groundwater 

can be increased through the retention of rainwater in e.g. dams, thus increasing infiltration 

rates (Borst & De Haas 2005). Due to Aruba and Bonaire’s geological similarities, this can be 

expected to work for Aruba as well. (Evidence 3.3.1) 

o A representative of DOW mentioned that the proper maintenance and use of rooien and 

tankis on the island can increase the infiltration rates (I2N, personal communication, March 

22, 2024). (Evidence 3.3.2) 

• Considering the ideal rainwater collecting methods for Aruba, a combination of totes and preferably 

aluminum rain gutters has been proven to be the most feasible and efficient implementation of RWH 

systems. See advice 2 of the local level for more information. (Argument 3.4) 

o The MCA and CBA results of the local level both show that this combination of RWH systems 

is the most efficient and feasible. They score high on accessibility of knowledge, material, and 

economic viability. For an elaboration on these results, see results section, evidence 2.1.1, 

and argument 2.4 of the local level. (Evidence 3.4.1) 

o If more locations on Aruba implement RWH, the demand for water from Santa Rosa’s basins 

will be lower during the rainy season. The basins will thus be less depleted, resulting in a 

bigger buffer of water supply during the dry season. (Evidence 3.4.2) 
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3. National level  

3.1 Introduction  

This chapter dives deeper into the environmental, socio-economic, and political factors that influence 

RWH implementation in Aruba on a national scale. Due to the prominence of water scarcity in various 

Caribbean islands, it has become more common to implement RWH systems (Peters, 2016). This source 

states that rainwater is mostly used for potable and non-potable purposes. These uses could include 

drinking water, shower, laundry, irrigation, etc. However, it is not necessary to use the same water for all 

functions (National Academies of Sciences, Engineering, and Medicine, 2016). For now, the water supply 

in Aruba originates solely from the desalination plant on Aruba (Acevedo et al., 2023), which is an 

extensive process that uses mostly fossil fuels as energy source. The implementation of rainwater 

harvesting on a larger scale could transform Aruba to a more decentralized water supply (Sitzenfrei et al., 

2017).  

The backgrounds of the researchers for the national scale of this project are based on two tracks of the 

Global Sustainability Science bachelor at Utrecht University, namely Water, Climate & Ecosystems, and 

Governance & Societal Transformation. The Water, Climate & Ecosystems background has been beneficial 

in looking at various environmental aspects related to RWH feasibility, while the Governance & Societal 

Transformation background helps with the examination of societal and political elements like regulations 

and community perceptions of RWH. This research aims at understanding the elements that influence 

RWH implementation on a national scale. The main guiding research question is “To what extent do 

environmental, socio-economic, and political factors influence the feasibility of rainwater harvesting 

(RWH) systems in Aruba?”. Each factor has been divided into sub questions which have been defined the 

following way:  

1.1 The environmental factors and advice will be discussed with the leading question “How does the 

identification of climatic and environmental conditions affect possible RWH system 

implementation?” 

1.2 The socio-economic aspects are examined, answering the question “How do societal perceptions 

and economic dependencies impact RWH system implementation in Aruba?” 

1.3 The political elements are illustrated and connected to the sub question “What influence do past, 

and present water policies and political support have on RWH system implementation?” 

The next chapters start with the advice on the national level. After that, the methods are presented. 

Following the community-based research approach, several stakeholders needed to be considered for 

interviews regarding their relevance for the feasibility of RWH systems. For this research, the government 

is involved in the legal and infrastructural aspects and interests. The general citizen/farmer, farmers 

organization and consulting engineer represent the agricultural sector’s interests and the historical, 

business field. Hotels represent the tourism industry and the impact they have on water consumption. 

Considering the environmental components, the department of nature and environment (DNM) as well 

as other environmental specialists are included. The socio-economic elements are affected by the hotel 

industry, the desalination plant and individuals that do or want to implement RWH systems. The political 

factors are influenced by the governmental bodies and other specialists that work together with the 



 

 
12 

government. Some of the interviews were anonymous, for detailed explanation of the interviewees’ 

citations and survey results, see methods section. In all three factors that have been researched, the 

Aruban community was involved through the survey. After the methods, the results of the interviews and 

survey are presented with the SWOT tool which was used to look at different advantages and 

disadvantages of RWH. 
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3.2 Advice  
This section will explore the advice of the national level scale of the project. It is divided into five main 

advice based on the three themes of the abovementioned research sub-questions. 

3.2.1 Environmental advice 

Guiding question: How does the identification of climatic and environmental conditions affect possible 

RWH system implementation? 

Advice 1: It is advised to initially identify and consider environmental factors such as rainfall, 

evaporation, infiltration rates and water quality that can facilitate or challenge rainwater harvesting 

implementation in Aruba before considering other dimensions. (Advice 1) 

• Considering the environmental factors allows for the development of RWH systems adequate to 

present conditions and avoid possible negative environmental effects. (Argument 1.1) 

o If calculated, the annual rainfall volume in Aruba is estimated to be 7 times the volume of 

water produced yearly by WEB (Montoya Rodriguez, 2024). (Evidence 1.1.1) 

o Infiltration rate is important in replenishing groundwater reserves. So, by over-extraction 

of water from e.g. tankis, groundwater volume may be affected (I2N, personal 

communication, March 22, 2024). (Evidence 1.1.2) 

o Evaporation could, naturally, act as a barrier to water availability in water tanks and dams. 

A farmer mentioned that “The sun will evaporate the whole thing in a few months, and 

we won’t have any more water”, when asked about the tankis on the island (I3N, personal 

communication, March 26, 2024). Taking this into account could facilitate more effective 

RWH. (Evidence 1.1.3) 

o Respondents of the survey as well as interviewees 1N, 3N and 4N expressed that plants 

grow better with rainwater as opposed to tap water (I1N, personal communication, 

March 14, 2024); (I3N, personal communication, March 26, 2024); (I4N, personal 

communication, March 27, 2024). (Evidence, 1.1.4) 

Advice 2: It is advised to investigate how water management, in terms of different RWH systems, could 

be implemented in natural, rural, and urban areas of Aruba to prevent flooding, increased runoff and 

erosion (Advice 2) 

• Natural areas in Aruba, such as the Arikok national park face increased runoff and erosion during 

times of heavy rainfall. Maintaining the dry riverbeds and dams to work with nature, as well as 

possibly creating new collection structures (tankis) would decrease the degree of erosion and 

sediment release into the sea. (Argument 2.1) 

o The management of rooien to prepare for the rainy season includes stripping the whole 

riverbed clear from not only sediment and trash but also vegetation. This could cause 

increased rates of erosion due to the increased speed of water flow (I7N, personal 

communication, April 2, 2024). (Evidence 2.1.1) 
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o A representative of DOW stated that “when rain season is coming, they do clean the dry 

riverbeds, […] they go in with the heavy equipment and clean everything, also the plants. 

[…] that's also not the way to go because you create more erosion” (I2N, personal 

communication, March 22, 2024). (Evidence 2.1.2) 

o The Caribbean Sea is under continuous stress from pollution, and a large cause in Aruba 

is the runoff of sediments and pollutants into the sea caused by heavy rainfall (Derix, 

2016). (Evidence 2.2.3) 

o In hydrological research on Bonaire, Borst & de Haas (2005) stated that “Groundwater 

quality and quantity can be improved by retaining more rainwater”. It was also mentioned 

that the proper maintenance of rainwater dams is crucial in decreasing the rapid runoff 

of rainwater into the sea. (Evidence 2.2.4) 

o According to Hofman & Paalman (2014), various studies show that RWH can decrease 

stormwater runoff volume with 20-50%. (Evidence 2.1.5) 

• In rural areas, construction on the rooien may have an adverse effect on the environment and the 

surrounding neighborhood due to the natural flow of water being disturbed. This can lead to 

flooding or property damage. (Argument 2.2) 

o “Unrestrained urban planning and house construction have an impact on the natural 

course of the rainwater, which comes with unpredictable costs during period of heavy 

rainfall” (Derix, 2016). This is often related to the blocking of the dry riverbeds (rooien). 

(Evidence 2.2.1) 

o A farmer mentioned that people drill holes in their concrete fence as a solution to the 

accumulated rainwater on their property. (I3N, personal communication, March 26, 

2024). (Evidence 2.2.2) 

• Due to impermeable infrastructure, Aruba repeatedly faces flooding and increased runoff in urban 

areas. This could be counteracted with effective rainwater redirection, harvesting systems, and 

allowing for infiltration with the help of e.g. bioswales (see local level MCA results). (Argument 

2.3) 

o The development of impermeable infrastructure in urban areas can lead to a loss of 

infiltration, the accumulation of rainwater and flooding (Fletcher et al., 2013). (Evidence 

2.3.1) 

o Certain areas and neighborhoods in Aruba are regularly faced with the consequences of 

flooding. This includes damage to properties, possible accidents, and traffic jams (Derix, 

2016). (Evidence 2.3.2) 

o The survey conducted for this project showed that 78% of the respondents either agree 

or somewhat agree that flooding causes them problems (see Figure 5) (Evidence 2.3.3) 

o The study carried out by Van Houselt (2021) on the feasibility of RWH in Curaçao 

demonstrated how RWH can effectively reduce surface water runoff and thus help in 

flood risk management. It is expected that this has great potential for Aruba. (Evidence 

2.3.4) 

o Nature-based solutions for RWH such as bioswales can enhance infiltration, reduce 

runoff, and even control urban air temperatures (see Integrated Evidence 3.2.3). 

(Evidence 2.3.5)  
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3.2.2 Socio-economic advice 

Guiding question: How do societal perceptions and economic dependencies impact RWH system 

implementation in Aruba?   

Advice 3: It is advised to resolve uncertainties and create awareness about rainwater harvesting within 

the Aruban community to amplify the opportunity of its implementation. (Advice 3) 

• There is a lack of knowledge about the existing technology and maintenance of RWH systems.  

These concerns could be addressed for example with information on Santa Rosa’s website or in 

the form of a flyer. (Argument 3.1) 

o The survey conducted reveals that 14% of the respondents do not have knowledge on 

how to build and maintain RWH systems. (Evidence 3.1.1)  

o Mukarram et al. (2023) identified three principal barriers to RWH, namely financial 

insolvency, lack of technical skills, and insufficient education. (Evidence 3.1.2) 

o DNM’s representative shared possibilities on how to tackle the mosquito hurdle, which 

has also been a worry, mentioned by 13% in our survey. This would be by introducing fish 

as a natural solution approach or nets for a technological one (I7N, personal 

communication, April 2, 2024). (Evidence 3.1.3) 

• Uncertainties on RWH have mostly risen due to the lack of communication. (Argument 3.2) 

o Today, RWH is allowed in Aruba but during the data collection interviewees gave opposing 

responses. The first six interviewees knew that it is allowed to build RWH tanks next to 

your house but interviewee 7, a representative of a governmental department, did not 

know this (I7N, personal communication, April 2, 2024). Additionally, an Aruban citizen 

shared the unawareness of existing legislation regarding RWH (I3N, personal 

communication, March 26, 2024). (Evidence 3.2.1)  

• The lack of accessible data regarding rainwater quality and possible uses of rainwater has caused 

confusion among citizens on whether the collected rainwater can be used and what for. 

(Argument 3.3) 

o It is not necessary to use WEB’s potable water for e.g. car washing or irrigation, as the 

consultant expressed in the interview. Thus, there should be more education on water 

use possibilities for drinking water, rainwater, and wastewater (I1N, personal 

communication, March 14, 2024). (Evidence 3.3) 

o DNM’s representative affirmed that there is data on the water quality of several dams on 

the island. However, DOW’s representative, a farmer, and the representative of a 

farmer’s organization did not know of this data (I7N, personal communication, April 2, 

2024). (Evidence 3.3.1) 

• Another limiting factor for the implementation of rainwater harvesting is the lack of information 

regarding the financial and spatial aspect of RWH. RWH systems are a costly investment that not 

everyone can afford or knows of the prices of. In addition, it takes up space in the garden or next 

to the house. (Argument 3.5) 
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o 51% of the respondents in the survey indicated that they cannot afford to install RWH 

systems in their households. (Evidence 3.5.1) 

o When asked for the largest barrier, 8% of the survey respondents indicated the spatial 

aspect as being a barrier and 16% said it was too expensive. (Evidence 3.5.2) 

o The Interview with the consultant and one of the hotels revealed that to make sense for 

citizens, it is important for investments like RWH systems to provide a “return on 

investment” (I1N, personal communication, March 14, 2024; I6N, personal 

communication, April 2, 2024). (Evidence 3.5.3) 

o As Mukarram et al. (2023) shared, financial insolvency is a large factor which is confirmed 

by the answers of the interviews and survey. (Evidence 3.5.4) 

o For a successful implementation of RWH it is important to keep in mind the socio-

economic factors (Peters, 2016). (Evidence 3.5.5) 

• To convince the Aruban community to implement rainwater harvesting, the benefits of it need to 

be clear. (Argument 3.6) 

o The survey shows that respondents are conscious of a few benefits of RWH but not all of 

them. The answers were, among others: good for plant growth, lower water bill, resilience 

for water security, emergency water supply and different water usage. (Evidence 3.6.1) 

 

3.2.3 Political advice 
Guiding question: What influence do past, and present water policies and political support have on RWH 

system implementation? 

Advice 4: It is advised for the governmental departments and ministries on the island to collaborate and 

create the necessary political support for various RWH implementation purposes. (Advice 4) 

• Collaboration is possible based on a shared positive perception of RWH from the different 

departments, and it is necessary to coordinate the different tasks involved in RWH 

implementation. (Argument 4.1) 

o Besides Santa Rosa, representatives of DNM and DOW have shown support for RWH 

systems development (I7N, personal communication, April 2, 2024); (I2N, personal 

communication, March 22, 2024). (Evidence 4.1.1) 

o The governmental departments’ representatives explained that DNM measures the 

quality of nine dams, DOW manages the maintenance of these dams, and Santa Rosa 

distributes water to farmers. All these functions are relevant in the process of RWH 

development; thus, their coordination would be reasonable and beneficial (I7N, personal 

communication, April 2, 2024); (I2N, personal communication, March 22, 2024). (Evidence 

4.1.2) 

o DOW in collaboration with DIP maintains some governmental buildings and gives the 

building permits, thus they could collaborate to set the implementation of RWH as a 

criterion for governmental buildings (I2N, personal communication, March 22, 2024). 

(Evidence 4.1.3) 
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• Political support in the form of political will is key to achieving RWH implementation. (Argument 

4.2) 

o As explained by Robinson (2007), political commitment from the higher level of the 

government is important to have a more successful implementation of any governance 

reform, and to diffuse resistance. (Evidence 4.2.1) 

o Explicit support of government administrative processes is considered essential to 

creating change in the water sector (“Integrated Water Resources Management in the 

Caribbean: The Challenges Facing Small Island Developing States,” 2014). (Evidence 4.2.2) 

o In the case of Aruba, political will was identified as a barrier to translate the measures 

related to RWH that are in the planning phase into real implementation in the interview 

with DOW’s representative (I2N, personal communication, March 22, 2024). (Evidence 

4.2.3) 

o Furthermore, when asking whether they saw a possibility for political support for larger 

RWH implementation in Aruba, DOW’s interviewee stated, “if you have the right people 

and the right pulling systems, I think you can do it” (I2N, personal communication, March 

22, 2024). (Evidence 4.2.4) 

o 87% of the survey respondents think the government should initiate RWH 

implementation (see Results section). (Evidence 4.2.5) 

• The main RWH potential purposes that have been identified for the island are agriculture 

development and flood management, both necessary for achieving the government’s 

sustainability goals, and collaboration and political support is needed in these specific RWH 

implementations. (Argument 4.3) 

o The flood management in place in Aruba is limited, thus should be improved (I2N, 

personal communication, March 22, 2024). (Evidence 4.3.1) 

o Agricultural development is key for the island’s sustainable development, contributing to 

achieving food security, and sustainable agriculture, and these are key elements of SDG 2 

Zero Hunger: “End hunger, achieve food security and improved nutrition and promote 

sustainable agriculture” (United Nations, n.d.). (Evidence 4.3.2) 

o The agriculture and gardening sectors on the island are currently the largest rainwater 

consumers, as explained in the interview with and thus would benefit significantly from a 

political push to develop RWH systems in Aruba (I3N, personal communication, March 26, 

2024). (Evidence 4.3.3) 

Advice 5: It is advised to consider legislation regarding water on the island, including, for instance, water 

quality standards, or support mechanisms. (Advice 5) 

• Legislation plays an important role in hindering or supporting rainwater harvesting in Aruba. 

(Argument 5.1) 

o From a historical perspective, the restriction set in place in the 1960s prohibiting the 

construction of regenbakken in new houses reduced greatly the practices of rainwater 

collection. And this scaling down is still visible nowadays, despite the abolition of this 

legislation, as most new houses do not have RWH systems anymore (I1N, personal 
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communication, March 14, 2024); (I7N, personal communication, April 2, 2024). (Evidence 

5.1.1) 

o Even today, three respondents of the survey had not considered RWH because they are 

not aware that this restriction is not in place anymore, showing the impact a 

governmental restriction can have on a population and their actions. (Evidence 5.1.2) 

• Currently, there is an absence of a drinking water law in Aruba that sets the regulatory and 

institutional frameworks to establish quality standards and accountability for the current water 

management practices. (Argument 5.2) 

o In the interview with the consultant, it was explained that in Aruba there is no legislation 

on drinking water, and that water legislation should address two important areas: quality 

and security (I1N, personal communication, March 14, 2024). (Evidence 5.2.1) 

o Literature regarding the improvement of water governance affirms that the drafting and 

adoption of legislation is considered as a key element, as it contributes to having a 

facilitating environment and establishes an institutional framework (“Integrated Water 

Resources Management in the Caribbean: The Challenges Facing Small Island Developing 

States,” 2014). (Evidence 5.2.2) 

• Rainwater quality standards or RWH practices should be addressed in legislation to support its 

management and further development.  (Argument 5.3) 

o The representative of DOW, when asked if it was possible to develop larger scale RWH 

systems like in public buildings, stated: “I think I think it is possible, but we have to 

implement it in our laws, in our regulations” (I2N, personal communication, March 22, 

2024). (Evidence 5.3.1) 

o In the case of tankis, the representatives of governmental departments identified the 

problematic management of these, as well as the overuse of the tankis and wells limiting 

the groundwater replenishment capacity, which could be effectively addressed in 

legislation (I7N, personal communication, April 2, 2024); (I2N, personal communication, 

March 22, 2024). (Evidence 5.3.2) 
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3.3 Methodology  

In this research, the national scale defines our research boundaries, addressing political, environmental, 

and socio-economic factors affecting RWH national implementation. To obtain the necessary information 

to conduct this research, quantitative and qualitative data was collected, using literature review, a survey, 

and interviews.  

3.3.1 Literature review 
Firstly, a systematic literature review was conducted to gain an initial overview of RWH systems, and to 

find studies already done on the implementation conditions globally and in Aruba. The search engines 

Google Scholar and WorldCat were utilized. Due to the limited research on RWH in Aruba, to be able to 

find papers, backward snowballing was used (Wohlin, 2014). This means searching in the reference list of 

a paper found relevant to identify new papers related to the topic. Both grey- and academic literature 

were explored and compiled in an excel file organized per sub-questions. This can be found in Appendix 

VIII. 

3.3.2 Survey 
Next, an online survey was created on Google Forms to discover the perspectives of the local population 

on rainwater harvesting, following the community-based research approach. To reach a wide range of 

participants but initially having few contacts, snowball sampling was used as it means using these few 

initial contacts for obtaining contact with other participants (Bryman, 2012). The survey was sent to Santa 

Rosa, who posted it on their Facebook page; students at the University of Aruba, and other social groups, 

and each respondent shared the questionnaire forward. The questions mainly addressed opinions and 

knowledge on water use, RWH, water production, water management, and flooding, and were translated 

to three languages: Papiamento, Dutch and English, to be more accessible.  Open and closed questions, 

and Likert scale statements were utilized (see Appendix XI). A Likert scale is a five-option scale, ranging 

from ‘agree’ to ‘disagree’, used to measure people’s perceptions or opinions (Batterton, 2017). The results 

were analyzed in excel with graphs and tables.   

3.3.3 Interviews 
In addition to the survey, seven semi-structured interviews were conducted with various stakeholders, 

based on fields and sectors relevant to each sub-question, reaching a broad and varied perspective on 

RWH in Aruba. The roles of the interviewees and examples of guiding questions are presented in Table 1. 

The interview questions were personalized for each interview due to their different background. The 

citation used throughout the report indicates the interviewee number and “N” clarifies that these 

interviews correspond to the national level research, to avoid confusion with the local level interviews.  

Table 2: Interviewees' assigned number, their role or sector they work at, and examples of a personalized question asked in each 
interview. 

Interviewee nº Role or Sector Example of personalized question 

1N Representative of Consulting 
Engineers firm 

What do you think was the intention 
behind the 1960s restriction on rainwater 
collection? Can you elaborate more on the 
effects this had, and why did it change?   
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2N Representative of DOW 
(Department of Public Works) 

What is the current flood management 
infrastructure on the island, and do you 
think RWH systems implementation can 
contribute to flood risk management and 
reduction? If so, in what way? 

3N General citizen and farmer Do you think the government now ensures 
water security on the island (which means 
everyone has reliable access to sufficient 
clean water)?  

4N Representative of farmer’s 
organization  

Do you see any obstacles or barriers to 
having RWH, in your experience? And for 
the general society? 

5N Sustainability manager in the hotel 
industry 

In your opinion are there any economic 
benefits for implementing RWH in the 
hotel? And financial barriers?  

6N Quality assurance manager in the 
hotel industry   

What barriers are there today for the 
hotel industry in the implementation of 
RWH systems?   

7N Representative of DNM (Directorate 
of Nature and Environment)  

Do you think it can be beneficial to have 
RWH in Aruba on a larger scale? 

 

The interviews were recorded, transcribed, and added into NVivo (Lumivero, 2023) for analysis. Several 

key themes corresponding to the sub-questions were identified in each interview and added to codes 

created in NVIVO. Grouping the themes together into codes made it possible to see how common they 

were in the interviews. 

 

3.3.4 SWOT 
The results were analyzed with the SWOT framework, classifying them into strengths, weaknesses, 

opportunities, and threats of the rainwater harvesting implementation (Benzaghta et al., 2021), which 

formed the basis for the advice given to the client. The results were based on the results of the survey, 

literature review and interviews. 
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3.4 Results 

This section will explain the most relevant findings from the survey and interviews is provided, together 

with visual representations. The following subsections correspond to each of the data collection methods.  

3.4.1 Interviews 
The NVIVO coding made it possible to identify several themes common to the interviewees, based on 

literature and the Aruban context. Two layers of codes were used as there were sub-themes (e.g. 

economic dependencies included affordability, return on investment, etc.), presented in Table 2. In 

addition, a visual representation of the themes in the format of a mind map can be observed in Figure 1.  

Regarding the environmental factors, dry riverbeds were mentioned 31 times, and their management was 

said to interfere with the natural processes of sedimentation of beneficial organic matter, causing erosion. 

The reduced capacity for the groundwater to replenish was highlighted, due to the intense use of the 

wells and impermeable water dams that limit the natural infiltration of water. Rainwater quality was 

perceived as more favorable for agriculture and gardening than desalinated water. Water pollution was 

expressed as a concern for using dams. Finally, flooding was identified nine times as an issue. Additionally, 

it was expressed that RWH can contribute to flood management, reducing runoff on the island. 

Regarding socio-economic factors, all interviewees had positive opinions on RWH and believed it would 

be valuable for Aruba to have further development. One interviewee from the hotel sector, however, 

perceived RWH as less valuable, as their hotel has a sufficient water supply for gardening reusing grey 

water. All interviewees perceived that RWH is beneficial economically. Affordability and return on 

investment were mentioned eight and three times respectively when asked about financial barriers for 

RWH implementation on a more individual scale.  

Finally, regarding political factors, past policies and the 1960s restriction for construction of RWH 

infrastructure in new houses were recognized to have reduced the possibility of using rainwater then and 

today. The dissolution of this restriction was not known to three interviewees in the agriculture and 

government sectors. The lack of a water law and specific RWH supportive legislation was identified three 

times. Also, political support, political will and collaboration between governmental departments was 

addressed eight times by the governmental and consultancy experts. Power relations and conflicting 

interests were asked about but were not considered influential. 

 

Table 3. NVIVO analysis codes and number of references from the interviews. 

Question  Code layer 1  Code layer 2  

  
Sub-Q1 
“How does the 
identification of climatic 
and environmental 
conditions affect possible 
RWH system 
implementation?” 

Arikok Park  3    
  
  

Rain  2  

Water wells  11 

Dry riverbeds  31 Water dams  12 

Management 4 

Water quality  19 Water pollution  9 

DNM measurements 5 

Flood management  9  

Mosquitos 1 
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Environmental costs of 
rain gutters 

1 

  
Sub-Q2  
“How do societal 
perceptions and economic 
dependencies impact RWH 
system implementation in 
Aruba?”  

Societal opinion on RWH  
  

18 
  
  

Negative  0  

Positive  8  
Not Know  8 

Economic dependencies  
  
  
  
  

26 
  
  
  
  

Economic benefits 
desalination  

3  

Return on investment  3  

Economic consequences 
RWH   

5  

Financial subsidies  3 

Affordability  8  

Financial barriers 4 

Hotels perspective 6   

  
Sub-Q3  
“What influence do past, 
and present water policies 
and political support have 
on RWH system 
implementation?”  

Potentials for political 
support  

 52 Financial support 1 

Legislation 3 

Departments collaboration 8 

Awareness 1 

Societal perception of 
policies 

17 

RWH use 12 Before 1960s restriction 6 

Now 6 

Power relations  
  

8  
  

Past  2  

Present  6  

Beneficiaries of RWH   8     

Barriers to RWH  19  

Conflicting interests  8 

Past policies  
  

19 
  

Causes  11  

Consequences  8  

Political priorities  18    
  
  

Stakeholders' support to 
RWH  

20 
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Figure 1; Overview of the codes used for the NVIVO analysis on the interview data. Blue corresponds to the environmental sub-
question, coral-orange to the socio-economic, dark red to the political, and yellow represents themes not directly related to 
RWH. 

 

3.4.2 Survey 
The conducted survey has given an insight into different perspectives of the Aruban population on their 

general water use, RWH, water management on the island. 101 responses were received from different 

age groups, with 74% of the respondents being over 40 years old, working in a diverse range of fields. 

Examples of occupations of the respondents include airline pilot, doctor, shop owner, teacher, and 

bookkeeper. The distribution of male and female respondents in the survey was relatively equal, 44,6% 

and 54,5% respectively, and 96% of them have lived in Aruba for more than five years.  

From the respondents, 53% stated that they collect rainwater for their households (See Figure 2). Still, as 

seen in Figure 3, 96% indicated that they get most of their water from WEB. An important barrier that was 

identified was the lack of financial support. Half of the respondents said that they cannot afford installing 
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RWH systems and that their water bill is too high (see Figure 4), and more than 80% believe that the 

government should initiate RWH through e.g. financial support and policies (Figure 6).  

The lack of technical skills and knowledge became visible with 14% of the respondents indicating that they 

do not know how to build and maintain RWH systems. Still, many were aware that it boosts the growth 

of plants. All respondents indicated that they have noticed the flooding on the streets caused by rainfall, 

and 79% of the respondents indicated that it is a problem for them (see Figure 5). Finally, almost all 

respondents believe flood mitigation should be improved. For full survey data results, see Appendix X. 

 

Figure 2. Pie chart showing the proportion of people that are, and are not collecting rainwater 

 

 

Figure 3. Pie chart showing where the respondents of the survey obtain most of their water. 

53%

47%

Do you collect rainwater in your household?

Yes

No

96%

2% 2%

Where do you get most of your water?

WEB Aruba

Rainwater harvesting

Other
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Figure 4. Likert scale survey results on the statements “My water bill is too high” and “I cannot afford installing rainwater 
harvesting systems in my household”. The X-axis shows the proportion of respondents in percentages, while the numbers on the 
bars reflect on the number of respondents for the specific answer. 

 

 

Figure 5. Likert scale survey results on the statements “I have noticed that the streets get flooded when it rains”, “The flooding of 
the streets when it rains is a problem for me” and “I believe that the flood management in Aruba should be improved”. The X-axis 
shows the proportion of respondents in percentages, while the numbers on the bars reflect on the number of respondents for the 
specific answer. 
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Figure 6. Likert scale survey results on the statements “Rainwater harvesting could be a sustainable water alternative for Aruba” 
and “The government should initiate rainwater harvesting system implementation”. The X-axis shows the proportion of 
respondents in percentages, while the numbers on the bars reflect on the number of respondents for the specific answer. 

 

3.4.3 SWOT Analysis 
In this section, the results of the SWOT analysis are presented. To better comprehend this analysis, the 

four components are defined as follows: 

- Strength: Relates to the competitive advantages for RWH in Aruba. If RWH is adopted, the direct 

benefits indicate its strengths. 

- Weakness: Direct disadvantages of the implementation of RWH systems.  

- Opportunity: Represent the (external) conditions or strengths of the island that facilitate RWH. 

- Threat: The barriers and difficulties that can hinder RWH implementation in Aruba. 

 

Table 4. SWOT Table showing the Strengths, Weaknesses, Opportunities and Threats for RWH implementation in Aruba based 
on the conducted literature review, survey, and interviews. A full description of this table can be found in Appendix XII. 

Strengths Weaknesses 

• Environmental: Lower pressure on 

natural RWH systems, allowing for 

sufficient groundwater recharge.  

• Socio-economic: Lowers water bill and 

dependency on desalination industry 

• Political: Less vulnerable to external 

shocks. 

• Environmental: Impermeable RWH 

impedes infiltration 

• Socio-economic: Short term economic 

loss 

• Political: Time and bureaucracy need for 

implementation process 

Opportunities Threats 
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59

20
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• Environmental: Rainfall volume, flood 

prevention, existing natural RWH 

structures 

• Socio-economic: Social awareness, 

willingness, and a positive outlook on 

RWH 

• Political: Department collaboration, 

political support by stakeholders. The 

possibility for implementing legislation. 

• Environmental: Irregular and short 

rainfall, polluted dams, the need to work 

around infrastructure 

• Socio-economic: Lack of awareness on 

benefits, need for investment 

• Political: Lack of political commitment, 

need for time and resources. 

 

 

 

  



 

 
28 

 

 

 

  

LOCAL LEVEL 
Ilse Coelman, Gemma Negrini, Yoshi Montoya Rodriguez 

Utrecht University and University Aruba 

 
 

Consultancy Project Aruba Global 

Sustainability Science 

GEO3-2432 

Word count: 5180 



 

 
29 

4. Local level 

4.1 Introduction  

Historical evidence indicated that water collection was one of the primary water sources for early 

inhabitants (Marchena & Halman, 2018), suggesting the feasibility of water harvesting in Aruba. Until the 

introduction of the desalination plant, traditional Aruban homes used RWH through regenbakken, which 

are reinforced concrete water tanks designed to collect rainwater from roofs (Klomp, 1981). Since then, 

modern RWH systems have been introduced, including rain gutters made from various materials and 

advanced storage tanks. Additionally, natural solutions such as bioswales, offer nature-based urban water 

management (Pal, 2023). Check dams can be used to redirect water flow for irrigation purposes 

(Agoramoorthy et al., 2016). Furthermore, integrating agroforestry as nature based RWH system improves 

soil quality, infiltration, and overall water retention (Jose, 2009). Thus, these approaches contribute to 

the sustainable harvesting of rainwater.  

Currently, RWH systems are not the primary water source in Aruba. Instead, WEB is the sole water 

producer on the island (Acevedo et al., 2023), making the population reliant on their services. Aruba, being 

a semi-arid island with limited water resources (Van Sambeek et al., 2000), would benefit by exploring 

more methods to improve water sustainability, and RWH is one of them. As mentioned before, the rainfall 

on the island is significant enough to put efforts into the capturing of it. By capturing and utilizing 

rainwater for non-potable purposes, such as irrigation, cleaning, or toilet flushing, water harvesting can 

diminish the need for freshwater purchased from WEB, lessening the economic burden on local entities.  

Understanding how RWH systems can be implemented, while also considering the semi-arid climate of 

the country, remains an area requiring further research. This is also caused by limited availability of long-

term data or any data on the performance of existing RWH systems in Aruba, which makes it challenging 

to assess their effectiveness and predict feasibility of future implementation of innovations of RWH 

systems. 

As an interdisciplinary team of researchers, with expertise in energy & resources, business & innovation, 

and linguistics, the aim is to analyze the feasibility and efficiency of the existing and future potential 

implementation of RWH systems in Aruba, involving the preferences of the Aruban community. This 

research displays insightful findings and provides practical, informative, and feasible recommendations to 

the client and the involved stakeholders. This project's local perspective will look at the existing and future 

potential implementation of RWH systems on a small and large scale. To clarify again, the small scale 

includes individual households or small businesses, whereas large scale includes farms that are registered 

with Santa Rosa. The research question of this study is as follows: Can business innovations, when 

integrated with rainwater harvesting systems (RWH), improve the efficiency of the sustainable water 

supply for stakeholders in Aruba? The following sub questions will contribute to answering the 

overarching question: 

1. What innovations exist in RWH systems and how do they work?  

2. How efficient in terms of the use of rainfall, economic viability, and ease of implementation and 

are these innovations in RWH systems?  
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3. What is the perspective of the stakeholders, including farmers, small businesses, and 

households, regarding implementation and adoption of RWH systems and how does this 

influence current development?  

By examining factors such as economic viability, volume, life span, accessibility, and ease of both 

implementation and maintenance, this research strives to be beneficial for potential implementation of 

RWH systems on a small and large scale. Economic viability refers to the capacity of a system to generate 

income and uphold its long-term sustainability. For a project to be economically viable, its benefits must 

outweigh its costs when considering societal impacts, including externalities and environmental factors 

(Cortes & Mayrhofer, 2019). Furthermore, the perspectives of the stakeholders regarding implementation 

and adoption of RWH systems will be used to enhance the community base research approach and the 

local level scope. The aim of this approach is to capture values shared by the communities. With the 

recognition of common purposes and a bottom-up approach, a more unified approach to the topic is 

achieved (Turner, 2009).  

  



 

 
31 

4.2 Advice 
A disclaimer for the advice is that to be able to efficiently implement RWH systems, the client should 

assume the responsibility of having the role of centralized support entity for the community to rely on as 

center of information and support; more information is provided in Appendix VI. Without a stable, unified 

community, these RWH systems cannot be implemented on a larger scale. 

This section will answer the question: “Can business innovations, when integrated with rainwater 

harvesting systems (RWH), improve the efficiency of the sustainable water supply for 

stakeholders in Aruba?” It offers four recommendations, each based on research findings. The first two 

advices propose specific systems to be implemented. Then considerations for larger storage volumes 

tailored to farmers or other large scale water users are mentioned. The final advice focuses on improving 

the distribution and availability of information on RWH systems. All of these draw from insights gained 

through the first sub question; What innovations exist in RWH systems and how do they work? The 

outcomes of the sub question on efficiency are used to justify the selection of these particular systems as 

the optimal choices, by using results from the Multi Criteria Analysis (MCA) and Cost and Benefit Analysis 

(CBA) analysis. Stakeholder perspectives on the implementation of RWH systems gathered through 

interviews are used to highlight the expressed needs and preferences. 

 

Advice 1: Agroforestry should be promoted by Santa Rosa. 

The department should continue to build understanding on agroforestry and function as an information 

center for the associated members. Agroforestry is the association of trees with farming practices, 

implementing farming practices that coexist with nature, fostering sustainable ecosystems (Living Soil 

Aruba - Agro Consultancy. (n.d.). The aim is to raise awareness of alternative systems for water harvesting, 

not as known among the local community. Moreover, Santarosa should provide, as already in act with 

common methods of plantation, support for the logistics of the preparation of the terrain and seeds and 

(rental) equipment. (Advice 1) 

•  Agroforestry improves the soil system; it enhances infiltration and water retention due to more 

extensive root systems, leading to increased nutrient use efficiency of the system. Agroforestry 

has a carbon sequestration potential, which is higher than any other RWH system (Kravchenco et 

al., 2019). Additionally, the integration of various crops and trees into this system improves 

biodiversity, soil fertility, and water quality (Jose, 2009). (Argument 1.1) 

• One of the Agroforestry sub-categories, Syntropic farming, is an upcoming practice on the island. 

Recognizing the system by a part of the population predisposes the interest of other community 

members. (Argument 1.2) 

o There is already a movement present on the island regarding agroforestry. Living Soil 

Aruba is an agro-consultancy company that gives free presentations and workshops on 

this practice (Living Soil Aruba -Agro Consultancy, n.d.). “I am and a consultant on 

agroforestry, so more in a forest system on how to grow to me that's a system that you 

really regenerate the soil... in a way of syntropic forest means in the beginning yes i still 
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get a lot of water but over time you need less and less because it's becoming more self-

sustaining.’ (I9L, personal communication, March 25, 2024). (Evidence 1.2.1) 

o  Three interviewees have mentioned the agroforestry company of the island company 

and one farmer have mentioned getting knowledge regarding the topic via a webinar  ‘s 

a person from Brazil and he has agroforestry as that is that is the way they're doing 

replanting of trees, but also underneath the with the replanting Trees they're growing 

Products …” (I8L, personal communication, March 26, 2024).  (Evidence 1.2.2) 

o Interest and positive approach to agroforestry mentioned in four interviews out of ten  

(Evidence 1.2.3)  

• This solution is practical and applicable to household practice, every interested person with a 

backyard could implement it. (Argument 1.3) 

o An agroforestry site can be implemented in any garden; maintenance includes watering, 

weed control, and harvesting (Godsey, L. D., 2010). (Evidence 1.3.1)  

o There is a pilot project of the ministry of nature of Aruba already in place on the island: 

"pilot projecto agroforestria na scolnan basico" that will implement Syntropic farming in 

12 schools on Aruba (I10L, personal communication, April 10, 2024) 

• The concept of agroforestry includes the respect of natural ecosystems hence it is natural to 

favorize planting climate adaptive plants. In some cases, these plants correspond with 

endangered native species, so the implementation of these systems could positively influence 

nature conservation on the island (Advice 1.4)  

o The book: De inheemse bomen van de Benedenwindse eilanden, Curaçao, Bonaire and 

Aruba of John de Freitas, Jeff Simcox 1996 can be used to select the species that better 

suite the necessity of the island and native repopulation specifically on the Dutch 

Caribbean Islands. (Evidence 1.4.1) 

o The use of other species: Cactus (Inglese et al., 2017), Mesquite flower, Pithecellobium 

dulce and Palo de Brasil (World Agroforestry, 2021). (Evidence 1.4.2) 

o An approach presented to us by a member of the department of Santarosa is forest 

gardening, successfully implemented in his garden show the feasibility of application on 

Aruba based on the work from Crawford (n.d).  (Evidence 1.4.3) 

• The economic feasibility of this implementation is really convenient. Agroforestry merges two 

important aspects of RWH systems, a durable system and efficient water collector. (Argument 

1.5) 

o The MCA score for agroforestry regarding efficient use of rainfall is a 9, due to it using 

rainfall to improve the soil system, enhancing infiltration and water retention (Jose, 

2009). Improving soil quality can reduce risks of soil degradation and enhance the 

environment (Lal, 2015). (Evidence 1.5.1) 

o The CBA has reported that the costs necessary for implementation are the initial 

monetary investment that would depend on the availability of seeds and type of soil and 

time to maintain the garden understood with an economical value to it but no monetary 

one. (Evidence 1.5.2)  
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o The costs of this practice include ground preparation and investment in materials 

(Godsey, L. D., 2010). Materials required for agroforestry are land, soil, seeds, sunlight 

and the ability to water the field (University of Missouri Center for Agroforestry, 2021). In 

terms of money, this practice is economically viable. (Evidence 1.5.3) 

 

Advice 2: Implementation of totes in combination with rain gutters should be promoted and made 

better available by Santa Rosa. 

Santa Rosa should facilitate the implementation of totes in combination with preferably aluminum rain 

gutters. Totes are discarded Intermediate bulk containers (IBCs), an IBC water tank is a container designed 

to safely store large quantities of liquids. The facilitation of this system should be focused on the 

promotion of this combination and preferably with the aluminum rain gutters. Efforts should be made to 

further increase availability of totes, transparency on prices and informing about locations to purchase 

the totes as well as the (aluminum) rain gutters. This could be made more fruitful when a collaboration 

with WEB is established to form an agreement on the availability and supply of second-hand IBCs (totes). 

(Advice 2) 

• Based on research observations, it is clear that this system is already known and present on the 

island. This fact is supported by the evidence. Therefore, this would not require devising an 

approach to RWH that has already been effectively done by using totes in combination with rain 

gutters. (Argument 2.1) 

o The MCA score for accessibility of knowledge of totes is an 8 and of aluminum rain gutters 

a 6. Implementation of rain gutters in general requires knowledge of roof structure and 

construction (I4L, personal communication, March 21, 2024). Any specific knowledge for 

operating a tote is not needed. (Evidence 2.1.1) 

o Survey data shows that these RWH systems are known and present on the island. Eight 

out of 15 respondents to the question “which type of RWH systems do you have?” had 

totes. Six had aluminum gutters and nine had PVC gutters. The rain gutters are always 

combined with a storage system. Six of the gutter systems were combined with totes and 

two with larger storage tanks. See Figure 7 in the results. (Evidence 2.1.2) 

• This RWH system can be seen as the most feasible and effective for future potential 

implementation in Aruba. A combination of totes with gutters is required, as a harvesting system 

(the gutters) are of no use without a storage system (the totes). (Argument 2.2) 

o According to the MCA conducted for this consultancy report, the totes scored first based 

on equal weights for the criteria and second with the weights based on the preferences 

of the Aruban community, and the aluminum rain gutters ranked third for both the 

weighing methods. The PVC rain gutters ranked lower than the aluminum gutters for 

both. (Evidence 2.2.1)  

• This RWH system is the most economically viable for implementation according to the CBA. 

(Argument 2.3)  
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o According to the ranking based on the total costs of potential implementation (in AWG 

per liter), the totes scored first, with costs ranging from 0.125 to 0.300 AWG per liter.  

(Evidence 2.3.1) 

• These systems have a relatively high availability in terms of purchasing opportunities compared 

to other RWH systems. (Argument 2.4)    

o According to personal communication with Santa Rosa (2024) and E. Mijts (March 29, 

2024) totes can be bought from Santa Rosa by registered farmers. Others can find these 

totes to be sold at Facebook or through other communication channels. They are 

discarded IBCs used for chemicals by for example Balashi and WEB. (Evidence 2.4.1) 

o The MCA score for accessibility of material required for implementation is a 6, however, 

none of the other RWH systems have scored higher than a 7. Which makes this system 

second best on the ranking for accessibility of material. (Evidence 2.4.2) 

o There is already a company present on the island that produces aluminum rain gutters 

and has the option of installment included (I4L, personal communication, March 21, 

2024). (Evidence 2.4.3) 

• Communication errors in pricing and lack of information on the location of purchase is confusing 

for the community. (Argument 2.5) 

o During the farm visits, different answers were given to the question what the price of the 

totes was. Santa Rosa has provided an overview of the costs through personal 

communication; however, these do not match the prices mentioned by the farmers and 

households. (Evidence 2.5.1) 

o Prices and/or costs are not mentioned on Santa Rosa’s website or Facebook page, posing 

a challenge for individuals to determine the costs associated with implementing RWH 

systems. (Evidence 2.5.2) 

• A combination of totes with rain gutters would facilitate not only getting rid of the nuisance that 

rainfall can cause, but also create an efficient use for the water. Nuisances caused by rainfall are 

for example overflowing or damaging property, roof leaks, and slippery surfaces. (Argument 2.6) 

o RWH systems improve sustainability on the island. A study by Rahman et al. (2014), states 

that rainwater harvesting is the most sustainable method for water supply. (Evidence 

2.6.1) 

o According to the Departamento Meteorologico Aruba (2020), the average rainfall 

between 1981-2010 was 471,7 mm per year. This is a big amount, considering that Aruba 

faces challenges to water scarcity (Van Sambeek et al., 2000). As calculated by Montoya 

Rodriguez (2024), the annual amount of rainfall in Aruba is an estimated seven times the 

amount of water produced yearly by WEB. This highlights the urgency of sustainable 

water management practices. (Evidence 2.6.2) 

o Nuisance of water falling from your roof, mentioned by two interviewees “but they go ah 

I just want to get rid of the water. And they have the problem with the water” (I4L, 

personal communication, March 21, 2024) and “Because even if you're not capturing it 

like here and it goes off a flat roof, it can become a huge splash and a whole mess. Or it 

can overflow certain pieces of the garden. So the, uhm, I should call it avoiding 
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disturbances … Both of the roof and the garden and how the garden flows to the street. 

You don’t want your own house to be flooded” (I1L, personal communication, March 13, 

2024) (Evidence 2.6.3) 

 

Advice 3: Santa Rosa is recommended to improve RWH methods for agricultural or other high-volume 

water consumption practices by increasing accessibility and providing knowledge on larger storage 

volumes, such as the 3000-8000L dark tanks and other techniques. 

 

They should facilitate the implementation of larger storage volumes, such as 3000-8000L dark tanks or a 

use of communicating vessels technique in combination with preferably aluminum rain gutters for farming 

practices or other practices that have large scale water use. Efforts should be made in further increasing 

the availability of these tanks, transparency on prices and informing about locations to purchase the tanks 

as well as the (aluminum) rain gutters. (Advice 3) 

• Farming practices generally use more water than an average household. Therefore, these 

stakeholders would benefit by integrating a bigger storage volume with rain gutters.  (Argument 

3.1) 

o A communicating vessels technique could be used to store more water with 

implementation of totes. Totes are efficient and feasible according to the MCA. When 

using the communicating vessels technique, storage volume increases, as several totes 

are connected, and the water will then balance out to the same level in all the containers 

(De Luca & Faella, 2017) (Evidence 3.1.1) 

o The 3000-8000L dark tanks can store significantly more water than totes (1000L). 

(Evidence 3.1.2) 

o The larger tanks are already dark colored; therefore, no painting is required to prevent 

algae growth. Their lower MCA score on initial costs, accessibility of knowledge and ease 

of implementation compared to totes can be explained by bigger tanks being less 

common among small-scale water users, as they have no need for such large volumes. A 

solid foundation has to be constructed (The Caribbean Environmental Health Institute, 

2009), however this also has to be done for totes. (Evidence 3.1.3) 

 

Advice 4: Santa Rosa is recommended to provide more information on the economic viability of RWH 

systems. 

The department can make the implementation of RWH more economically attractive for their 

stakeholders; specifically, for farmers regarding collection tanks and households for implementation in 

their garden. There is no easily accessible data available on the possible implementation of the different 

RWH systems in Aruba. Rosa could be the one that provides a clear overview of all the costs and benefits. 

(Advice 4) 

• There is a lack of knowledge about the possible implementation of RWH systems, and the 

associated costs and benefits. People have no idea about the costs, and they cannot easily 



 

 
36 

estimate it themselves, because there is a lack of accessible data to make an accurate estimation. 

(Argument 4.1) 

o As stated by an engineer: “So that balance I know, again and this is one of the issues, is 

all of this is completely opaque, not transparent, we don't know. Because those costs are 

buried within layers and layers of different other tasks that people are doing.” Clear 

information about the costs and benefits is not available (I5L, personal communication, 

March 21, 2024). (Evidence 4.1.1) 

o Especially lack of information on the monetary benefits of implementation of various 

RWH systems in Aruba. Additionally, the costs of implementing agroforestry, check dams, 

and water pit/reservoirs are not presented in monetary values. (Evidence 4.1.2) 

• The perspectives of the community on the economic viability of RWH systems. These systems are 

perceived as expensive. (Argument 4.2) 

o The transcription and coding of the interviews have identified the codes ‘money’ and ‘lack 

of economic viability’. (Evidence 4.2.1) 

o For other systems, prices on RWH systems are clear, but too expensive. As said by a 

governance consulting engineer: ”There's innovation. So, I'm seeing in the stores more 

modern storage compartments, which is a very interesting development, but they're very 

expensive I found. So, I think they're too expensive, perhaps.” (I1L, Personal 

communication, March 13, 2024). (Evidence 4.2.2) 

• A lot of people define WEB as costly and are more inclined to find an alternative. WEB has control 

over the pricing because it is a monopoly. If sources are diversified and WEB would breakdown, 

there will be more water resources when a crisis happens. Rainwater can be used for non-potable 

uses, such as showering, to limit the use of freshwater. (Argument 4.3) 

o Based on the results of the survey on Rainwater Harvesting in Aruba [Unpublished raw 

data], the biggest reason for implementation of RWH systems is reducing the water bill 

from WEB (Diaz-Maroto Knöfler et al., 2024). (Evidence 4.3.1)  

o As stated by a wastewater manager for international companies: “I only think that the 

people are… They have other problems, they say maybe, but the water is a problem for 

everybody, and if you have your bill, your water bill, you see, it's really expensive water.” 

(I7L, personal communication, March 25, 2024). (Evidence 4.3.2) 
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4.3 Methodology  
Given the knowledge gap surrounding RWH systems in Aruba, the methodological framework is 

underpinned by Grounded Theory (Bryman, 2012). This approach allows for the simultaneous collection 

and analysis of data. Due to the lack of data availability, the research plan is structured as follows: The 

results has two sections, one for compensating the knowledge gap and another that displays collection of 

new data from the field. 

Over a period of ten weeks, multiple data collection techniques were utilized, including a systematic 

literature review, content analysis of existing data, anonymous surveys, and semi-structured interviews. 

Of these, semi-structured interviews emerged as the primary source of data, focusing on stakeholders' 

perspectives (households, farmers, and small businesses) concerning RWH implementation and its 

developmental implications. These were chosen due to their relevance to the local scale and 

recommended by the consultancy client. Initiating contact with stakeholders involved organized visits in 

collaboration with Santa Rosa, facilitating community engagement and fellowship. A small sample was 

drawn from existing contacts, using a snowball approach (Naderifar et al., 2017). The semi-structured 

interviews followed predefined guidelines but allowed interviewees to deviate from these guidelines and 

perspectives on the topic (Bryman, 2012). Moreover, these visits enlarged the material for the content 

analysis that has allowed a better understanding regarding water collection and consumption on the 

island. Consent was secured from all interviewees, and recordings were transcribed using Word 

transcriber software. Additionally, a survey was utilized to gather data from households, farmers, and 

small businesses. 

The interview transcripts underwent coding using NVivo software (Lumivero, 2023), facilitating the 

identification of key concepts and themes to ensure intercoder reliability. These codes are given in Table 

9. A thematic analysis was subsequently done to identify patterns, which were then situated within 

established theoretical frameworks, thereby enriching our interpretation. This methodological approach 

gave an understanding of the perspectives held by the Aruban community regarding RWH 

implementation, effectively addressing the third research question: What is the perspective of the 

stakeholders regarding implementation and adoption of RWH systems and how does this influence current 

development? 10 semi-structured interviews are conducted as a sample for different kinds of 

stakeholders: households (4), farmers (4) and small businesses (2). In Appendix II the transcribed and fully 

coded interviews and the questions used as guidelines can be found. 

Prior to conducting the CBA and MCA, an examination of existing and potential innovations in RWH 

systems was conducted, offering insights for the first research question: What innovations exist in RWH 

systems and how do they work?  A CBA was selected as the optimal method for evaluating the economic 

viability of potential RWH system implementation (Table 6). CBA, as a systematic process, enables the 

assessment of financial costs and benefits associated with such initiatives (Hayes, 2024). It must be noted 

that some costs are converted into AWG, using the conversion of 1 US dollar being equal to 1,80 AWG 

(WorldData, 2024). Additionally, assumptions were made regarding the monetary benefits of bioswales, 

check dams, agroforestry, and water pit/reservoirs. There is too little information available about the 

monetary benefits of these RWH systems. Besides that, it is likely that if a stakeholder buys a large 

quantity, a lower unit cost could be negotiated, however no bulk purchase discount is assumed in this 



 

 
38 

analysis. Where possible, the monetary value was assigned to the factors, complementing the multi-

criteria analysis (MCA). An MCA was chosen to evaluate the feasibility and efficiency of prospective 

business innovations within the Aruban context, as only partial data is available, and the criteria are 

difficult to quantify. It included establishing a framework for integrating various decision criteria within 

quantitative analysis, without assigning a monetary value to every factor. The objectives and criteria were 

obtained during the initial literature review. Amos et al. (2018) mentioned the environmental impacts and 

economic viability, including maintenance, and initial costs. A review on selection frameworks for RWH 

systems in arid and semi-arid ecosystems by Ahmed et al. (2023) used volume and the accessibility of 

materials and knowledge. System capacity of efficient use of water is an important aspect of RWH systems 

according to Toosi et al., (2020), this includes the volume and the efficient use of rainfall. The ease of 

implementation, ease of maintenance, and lifespan criteria were mentioned by Infrastructure Australia 

(2021). Then weights were assigned to criteria based on their relevance to Aruba's specific circumstances, 

reflecting the preferences of the decision makers, which is important for the MCA (Sijtsma, 2006), 

followed by the ranking of each system (Taherdoost & Madanchian, 2023). The weights were determined 

by matching criteria with codes, considering both frequency of code mentions and polarity (whether 

positive or negative). An explanation of the process of assigning weights is given in Appendix V. 

Subsequently, a radar diagram was constructed to visually represent the outcomes, as seen in Figures 8 

and 9. This structured approach aims to identify energy-efficient solutions aligned with Aruba's socio-

economic conditions, addressing the second sub question.  
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4.4 Results and Evidence  
This section is a summary of all the material collected during the research. It explains the existing RWH 

systems, how they work, and goes further in depth on the efficiency and feasibility of RWH systems 

through analyses on data collected in the field combined with literature. The results are presented per 

research question to have more clarity of the reasoning behind this process.  

4.4.1 What innovations exist in RWH systems and how do they work?  
To answer this question, a systematic literature review was conducted in combination with literature 

added while visiting farmers associated with Santa Rosa. Most of the literature is not related to the island 

but categorized according to similar indicators such as climate or regional position (32 literature identified 

Caribbean or individualized systems (Appendix II)). Specifically, six sources are related to Aruba. The 

solutions identified with this method are suitable for the island in terms of climate, but some are possibly 

not applicable due to the development state of the current primary sector.  

The solutions that have been identified mostly from the literature review, and confirmed from the content 

analysis, are Demilunes, Bioswale and Check dams. All the solutions, from this theoretical analysis and the 

field research conducted (more detail: glossary in Appendix). Additionally, the visits to the farms and 

households that have implemented RWH systems, have shown which systems are already present. This 

research includes the traditional systems; regenbak, totes, 3000-8000L tank, rain gutters (PVC and 

aluminum), agroforestry, water pits/reservoirs. Moreover, the survey has allowed for collection of data 

regarding the presence of these systems on the island.  

Figure 7: This shows which RWH systems are used by the stakeholders (households, small businesses and farmers). The 
numbers behind the bars correspond to the number of respondents of that stakeholder group that has that specific 
system implemented. For example, eight households have rain gutters. From this graph, the extent to which RWH are 
already present on the island can be seen.    
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4.4.2 How efficient are these innovations in RWH systems?  
The results are a combination of the systematic literature review, MCA and CBA. The literature used for 

these results focuses mostly on examples and guidelines on how to test effectiveness of these types of 

systems in a lack of data situation.  

MCA results  

Rankings for both ,equal weights and for weights based on the Aruban community, were established. The 

total ranking and scores for both, including and excluding the communal weightings, are displayed in Table 

5. These rankings indicate which system performs best overall, according to the criteria considered. In the 

weight-based ranking, the totes achieve the highest score, followed by agroforestry. When equal weights 

are applied, the ranking of the totes and agroforestry is reversed. The regenbak ranks the lowest, with the 

bioswale following, and the water pit/reservoir taking the third-to-last position in both rankings. In both 

rankings, rain gutters made from aluminum rank higher than those made from PVC pipes. The most 

significant divergence is seen in the ranking of the large PVC tank. Ranking 2 assigns it a lower rank 

compared to ranking 1. In terms of initial costs, which were prioritized by the Aruban community, 

aluminum gutters and large tanks both scored 5 points lower than check dams. Across the list of criteria, 

aluminum gutters and large tanks have similar scores, differing by no more than 1 point, except for ease 

of implementation, where aluminum gutters have an advantage by 2 points due to the possibility of having 

them installed by a specialized party. Check dams generally receive lower scores across other criteria. 

Figure 8 and 9 represent radar diagrams for the RWH systems made with the scores for each criterion. 

Figure 8 shows how agroforestry excels in efficient use of rainfall and has the lowest environmental 

impacts. The dark purple line of the totes lays more to the border of the circle, scoring higher across all of 

the criteria. The yellow line, representing the regenbak, has a peak at ease of maintenance and 

accessibility of knowledge, but scores low in other areas. Figure 9 reveals outliers in the scores for initial 

costs of check dams and maintenance costs of rain gutters made from PVC and aluminum. Agroforestry 

demonstrates high scores across multiple criteria, in particular initial costs and efficient use of rainfall. 

Similarly, the totes score high across all criteria except for the environmental impacts. 

Table 5: Ranking results of MCA. The score represents the sum of the scores assigned for every criterion per RWH system. The 
scores per criterion for ranking 2 were multiplied by the weights based on preferences of the Aruban community. These preferences 
are determined using corresponding codes for the criteria. Out of these final scores two rankings were created. RWH systems with 
an identical final score (rain gutters made from aluminum, 3000-8000L PVC tank, and check dams) share the same rank. The 
scores for both rankings cannot be compared, due to ranking 2 being weighted, and ranking 1 not. What can be compared is the 
ranking itself, so the specific place the RWH system has in the rankings. 

Ranking 

1 

Score Based on equal 

weights 

Ranking 

2 

Score Based on weights including 

the preferences of the Aruban 

community 

1 61 Agroforestry 1 381 Totes (IBCs) 

2 60 Totes  2 371 Agroforestry 

3 

 

57 Rain gutters made 

from aluminum 

3 

 

362 Rain gutters made from 

aluminum 

3 57 3000-8000L PVC tank 4 359 Check dams 
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3 57 Check dams 5 362 Rain gutters made from PVC 

pipes 

4 56 Rain gutters from PVC 

pipes 

6 358 3000-8000L PVC tank 

5 54 Water pit/reservoir 7 337 Water pit/reservoir 

6 53 Bioswale 8 326 Bioswale 

7 47 Regenbak 9 287 Regenbak 

 

 

CBA results  

Table 6; CBA results, showing the total costs of implementation of various RWH systems based on initial investment and operation 
& maintenance costs, both placed in the first column. Initial investment involves the starting capital required for the 
implementation of a system or project (Mitchell, 2024). The analyzed RWH systems are in the first row. The total monetary costs 
are converted to the same or similar unit to be able to compare the RWH systems. For example, the initial investment of a 

Figure 88; Radar Diagram with MCA results based on equal 
weights for the criteria. For both radar diagrams the criteria are 
placed on the outside of the diagram. The inside axis displays the 
values of the scores that the RWH systems received. A higher score 
(1-10) equals better performance on that criterion. The lines in 
different colors correspond with the analyzed RWH systems.   

 

Figure 97; Radar Diagram with MCA results, the weights of the 
criteria based on preferences of the Aruban community. These 
preferences are determined using corresponding codes for the 
criteria. The inside axis displays the weighted score (0-100), thus the 
score multiplied by the weight assigned to the criterion. A score of 
80 on this diagram corresponds with a score of 10 for Figure 8. The 
lines in different colors correspond with the analyzed RWH systems. 
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‘Regenbak’ is 1.33 AWG per gallon which is converted to 0,35 AWG per liter (1 gallon = 3.785 liters (UnitConverters, 2024)). Thus, 
the initial investment of a ‘Regenbak’ is 1.33 AWG divided by 3.785 liters resulting in 0.35 AWG per liter.   

 Regenbak 
(Cistern)  

Rain 
gutters 
made 
from 

aluminum  

Rain gutters 
made from 
PVC pipes  

Big PVC 
tank  

Totes (IBC’s)  Bioswale  Check dams  Agroforestry  Water 
pit/reservoir  

Initial 
investment  

1,33 AWG 
per gallon  

50 AWG per 
meter, 
including 
installation. 
40 AWG per 
meter, 

excluding 
installation  

90.95 AWG per 
4 meters. 
However, 
material for 
connecting the 
separate 

gutters also has 
to be bought 
(35.36 AWG 
per gutter 
connection) 

1000 – 
1500 AWG 
per tank 
(3000 – 
8000 liter) 

75 – 150 AWG per 
tote (1000 liter) 

104,40 AWG 
per linear ft for 
9-16 ft wide 
patches, which 
is 32.04 AWG 
per m for 2.7 

to 4.9 m wide 
patches  

Preparation 
costs. Cost- 
effectiveness 
increases with 
lower height, 
larger number 

of check-dams 
is cheaper  

Costs include 
ground 
preparation 
and planting 
crops  

Costs of 
excavation, 
dependent on 
size of 
reservoir/pit  

Operation 
& 

Maintenanc
e (O&M) 

costs  

Costs of 
maintenanc
e can 
include 
repairing of 
cracks and 
re-coating 
the inside of 
the tank to 
prevent 
cracking and 
leakage  

Smooth 
metal has 
higher 
runoff 
coefficients, 
wo need 
less 
maintenanc
e, due to 
less 
sediment 
accumulatio
n  

There is no 
need to 
regularly clean 
the gutters to 
reduce debris 
collection  

Most PVC 
tanks are 
already 
dark 
colored. 
Therefore, 
no painting 
is required.  

To prevent the 
tote from algae 
growth, it is 
advised to paint 
the outside of the 
tote in darker 
colors. This can be 
achieved with any 
dark-colored PVC 
paint, prices 
typically ranging 
from 50 AWG to 
150 AWG  

7.76 AWG per 
square ft, 
corresponding 
with 0.72 AWG 
per square 
meter  

The sediment 
load must be 
removed after 
rainfall. 
Additionally, 
check dams 
less than 2 
meters high 
have 
unsignificant 
maintenance 
costs  

Maintenance 
costs are 
expressed in 
time, as 
maintaining 
any type of 
garden costs 
time  

Dependent on 
the size  

Total costs  0.35 AWG 
per liter + 
O&M costs  

40 AWG per 
meter or 50 
AWG per 
meter + 
O&M costs  

22.74 AWG per 
meter + 35.36 
per gutter 
connection 
every 4 meters) 

 0.188 per 
liter (8000-
liter tank) -
0.330 per 
liter (3000 
liter tank)   

0.125 – 0.300 
AWG per liter 

32.04 AWG per 
meter for 2.7 
to 4.9 meter 
wide patches + 
0.72 AWG per 
square meter  

Preparation 
costs + O&M 
costs  

Ground 
preparation 
and planting 
crops + O&M 
costs  

Costs of 
excavation + 
O&M costs 

 

Table 7: Rankings made based on the monetary values given in Table 6, however the monetary values go per different unit. 
Therefore two rankings are created. Ranking 1 is based on total costs in AWG per liter. Ranking 2 is based on total costs in AWG 
per meter. 

Rank 1: Based on total costs in AWG per 
liter 

2: Based on total costs in AWG 
per meter 

1 Totes (IBC’s) Bioswale 
2 Big PVC tank Rain gutters (Aluminum) 

3 Regenbak (Cistern) Rain gutters (PVC) 

 

The costs of the potential implementation of RWH systems in Aruba are shown in Table 2. Most costs are 

shown in monetary values; however, the costs of the potential implementation of check dams, 

agroforestry, and water pit/reservoir are not expressed in monetary values. For example, the operation 

& maintenance costs of an agroforestry are expressed in time, as time is considered as costly (Oxley & 

Baete, 2012). However, if time is not considered as costly, agroforestry is one of the cheapest RWH 

systems to implement.  

Information about the monetary benefits of implementing the RWH systems is lacking in the CBA, due to 

the lack of data. As calculated in the paper Montoya Rodriguez (2024), mentioned in the average domestic 

use for a 4-person household in Aruba is about 21 m3 per month, which is equal to 215.70 Aruban Florin 

per month (WEB Aruba N.V. | Water- En Energiebedrijf Aruba N.V., 2024a). At the same time, the 

minimum wage in Aruba is 1893.40 Aruban Florin per month (Government of Aruba, 2023), which means 

that only the cost of water is already 11.4% of the monthly income for people receiving the minimum 
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wage. After having implemented RWH systems, there will be a decrease in the amount of water needed 

from WEB, which will decrease the monthly water bill. The exact monetary benefit depends on several 

factors, such as property area, storage capacity, and rainfall duration. 

 

4.4.3 What is the perspective of the stakeholders regarding implementation and adoption of 

RWH systems and how does this influence current development?  
The results from the coding used the most are the ones relating to our research, hence energy, resources, 

business and innovation. Economic viability within the limitation of implementation has been of great 

resource as well as the opinion on all the present rainwater harvesting systems such as rain gutters (widely 

accepted but mostly used to reduce disturbance) or agroforestry; most of our interviewees have identified 

the already present systems on the island as positive. We have collected a lot of opinions on governmental 

opinion and implementation that have been further used in the paper by Negrini (2024). 

Table 8; Table with the number of the interviewee, a description of the interviewee role, type of personal communication and 
date. The citation used throughout the report indicates the interviewee number and “L” clarifies that these interviews correspond 
to the local level fieldwork. For context, all stakeholders were registered with Santa Rosa or knew about the department. Seven 
out of ten of the interviewees have RWH in place either in their houses or farm. Of the three that did not have a RWH, two are in 
commercial farms and use hydroponics and the third one focuses on agroforestry, proved by literature review to be a RWH system 
but not identified by the subject as such. 

Interviewee nº Role Type of personal communication Date 

Interview 1L Governance consulting engineer  Interview 13/3/2024 

Interview 2L Retired teacher  Interview 15/3/2024 

Interview 3L Elaborated product sold in small 
businesses 

Interview 15/3/2024 

Interview 4L Rain gutter company Interview 21/3/2024 

Interview 5L Professor and engineer  Interview 21/3/2024 

Interview 6L Retired businessman, commercial 
hydroponic farm  

Interview 22/3/2024 

Interview 7L Wastewater manager for 
international companies 

Interview 25/3/2024 

Interview 8L Syntropic forest implementation 
business 

Interview 25/3/2024 

Interview 9L non-producing farmer Interview 26/3/2024 

Interview 10L Commercial Hydroponics farmer  Interview 26/3/2024 

 

Table 9: Table with codes used to analyze the transcripts of the interviews in NVIVO. The thematic analysis of the interviews gave 

a layered organization of the local RWH systems and the theme relation with the primary sector/sustainability/nature 

perspectives. The numbers next to the code summarize the number of citations per code. Note that the different layers are not 

supposed to add up to each other, the classification in a layer depends on the specificity of the citation with L1 being the least 

specific to L4 most specific. The final set of codes was determined by the group after initially independently coding the interviews. 

Code layer 1  Code L2  Code L3   Code L4    

Background   8  Personal occupation   8      



 

 
44 

  Knowledge   13  

National level   3    

Personal 
perspective   

Limitation on 
implementation   

26  Lack of knowledge   13  

  Lack of regulation   7  

Lack of economic 
viability   

15  

Lack of aesthetic   7  

No interest in water   4  

Physical problems   6  

Opinion   Santa Rosa    5  

Government   12  

Web   14  

Community   22  Farmers   3  

  Household   7  

Business    7  

Rainwater harvesting 
system   

13  Agroforestry    4  

  Rain gutters   4  

Regenbak  2  

Reason for 
implementation   

15  Sustainability    11    

  Production   2  

Money   5  

Solution   Examples    17      

Innovation   22  

Failed solutions   4  

Positive on present 
solution   

10  

 



 

 
45 

 

Figure 109: Visual representation of weighted codes. This flowchart represents the codes in a weighted format, with the largest 
codes being the most frequently mentioned during the interviews. The size has a linear relation with the frequency of the codes. 
The smaller, less readable boxes contribute to the visual by indicating that these codes were scarcely mentioned by the 
interviewees. Each color corresponds to the different codes in layer 1. For every subsequent layer, the colors assigned to the codes 
become lighter, enhancing the visual representation. The aim of the graph is to visually represent the most cited codes. 
Consequentially, the ones that have received too little will be present but not readable. The whole table of codes is presented in 
Table 9.  
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5. Appendices 

Glossary 
Link to Glossary: Glossary  

Local Level 

I. Interviews  
Link to transcribed interviews in MS Word; transcribed interviews   

II. Systematic Literature review 
Link to the systematic literature review in MS Excel; Systematic Literature Review in Excel 

Link to the systematic literature review in google spreadsheets;  Systematic Literature Review in 

Spreadsheets  

III. Definitions of various RWH systems 
Link to document including the definitions of the various RWH systems, corresponding to sub question 1 

in google documents; Glossary 

IV. MCA Table; 
Link to MCA Table in MS Excel; MCA Analysis in Excel 

Link to MCA Table in google spreadsheets; MCA Analysis in Google Spreadsheets  

V. Methods for MCA Table weights  
The weights were determined by an analysis of the interviews conducted by the team for the consultancy 
project. In these interviews various opinions on the effectiveness and potential improvements were 
asked, as well as how the interviewee thought the general community of Aruba (of farmers) perceives the 
benefits and drawbacks of implementing RWH systems, what factors or incentives would motivate them 
or others to invest in an RWH system and why they themselves did or did not opt to implement an RWH 
system. The answers showed that economic viability in general was the most important factor, as most 
interviewees mentioned that current RWH systems maintenance and initial investment were too 
expensive. In particular, the initial costs were a barrier for many people to implement an RWH system. 
Therefore, both the maintenance costs are weighed with a with an 8, and the initial costs with a 9. Another 
insight from the interviews was that people thought implementation would be too much work and/or 
that they did not have the knowledge to do so. Therefore, both ease of implementation, maintenance and 
accessibility of knowledge are weighed with a 6. Accessibility of material goes accompanied by both 
economic viability as more accessible materials are generally cheaper and by ease of implementation. 
Therefore, this criterion is weighed with a 7, in between scores of both other criteria. The systems’ ability 
of efficient use of the rainfall corresponds with the ability of actual production mentioned in the 
interviews. Thus, these criteria are weighed with a 6. The criterion of life span corresponds with economic 
viability and is mentioned often in the interviews. However, the lifespan specifically is not mentioned as 
the main motivation for implementing an RWH system, resulting in a weighing of 6. Lastly, environmental 
savings are weighed with a 3. Few interviewees mentioned sustainability as a driver for implementation 
of RWH systems, and stated from an interview as answer on if sustainability is a motivation for the Aruban 
society to implement these kinds of systems: “ few Arubans would say it's sustainable”. A Table with 
weights is displayed below. 

https://docs.google.com/document/d/1SI2n8LimiKH6c-aRuXyDBuD9YcElGgkLLvFY5sSeaRo/edit?usp=sharing
https://solisservices-my.sharepoint.com/:f:/g/personal/g_negrini_students_uu_nl/EsyOfsHJTg1BlAu1z5JBUJEBU3wf5BFO1o0bbFQCFUsutw
https://solisservices-my.sharepoint.com/:x:/g/personal/g_negrini_students_uu_nl/Efjuajk4PF5MkQIyDPkQqN4BWoFdp0wfl2BsL-JDrSC-PQ?e=Mck0mf
https://docs.google.com/spreadsheets/d/1KeXjjx-XKkzDsj8wpQ_s-yvSMiPNIaHVY2e-uXd1hNI/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1KeXjjx-XKkzDsj8wpQ_s-yvSMiPNIaHVY2e-uXd1hNI/edit?usp=sharing
https://docs.google.com/document/d/1SI2n8LimiKH6c-aRuXyDBuD9YcElGgkLLvFY5sSeaRo/edit?usp=sharing
https://solisservices-my.sharepoint.com/:x:/g/personal/g_negrini_students_uu_nl/ER_URY3SiQZNnYoAE60KCkUBVAa-xNkmk78F0XImGMfCuQ?e=l7eGpx
https://docs.google.com/spreadsheets/d/16Uil1NUzdaVVlPAQHmfAkcMOvv5hi4FvqcbMxWCWrHQ/edit?usp=sharing
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Objectives Sub Criteria and corresponding code Weight based on 
preferences within the 
Aruban community 

Economic viability (Amos et 
al., 2018) 

Maintenance costs  (corresponding with 
code in L3; ‘Money’ as reason for 
implementation) 

8 

Initial costs (corresponding with code in L3; 
‘Money’ as reason for implementation) 

9 

System Capacity of efficient 
use of water (Toosi et al., 2020) 

Efficient use of rainfall 
(corresponding with code in L3; ‘Production’ 
as reason for implementation) 

6 

Volume (Ahmed et al., 2023) (corresponding 
with code in L3; ‘Production’ as reason for 
implementation) 

6 

Life Span (Infrastructure 
Australia, 2021) 

(corresponding with code in L3; ‘lack of 
economic viability’ as reason for 
implementation) 

6 

Environmental impacts (Amos 
et al., 2018) 

Evaluating the environmental impacts 
(corresponding with code in L3; 
‘Sustainability’ as reason for 
implementation) 

3 

Accessibility (Ahmed et al., 
2023) 

Accessibility of material 7 

Accessibility of knowledge (corresponding 
with code in L3; ‘lack of knowledge’) 

6 

Ease of Implementation 
(Infrastructure Australia, 2021) 

(corresponding with code in L2; ‘Limitation 
on implementation’) 

6 

Ease of maintenance 
(Infrastructure Australia, 2021) 

(corresponding with code in L2; ‘Limitation 
on implementation’) 

6 

 

VI. CBA Table 
The CBA Table with the sources included;  

 Regenbak 
(Cistern)   

Rain gutters 
made from 
aluminum   

Rain 
gutters 
made 
from PVC 
pipes  

Big PVC 
tank   

Totes 
(IBC’s)  

Bioswale  Check 
dams  

Agroforestry  Water 
pit/reservoir  

Initial 
investment  

1.33 AWG 
per gallon 
(The 
Caribbean 
Environmen
tal Health 
Institute, 
2009) 

50 AWG per 
meter, 
including 
installation. 40 
AWG per 
meter, 
excluding 
installation 
(I4L, personal 
communicatio
n, March 29, 
2024) 

90.95 AWG 
per 4 
meters 
(Kooyman, 
n.d.). 
However, 
material for 
connecting 
the 
separate 
gutters also 
has to be 
bought 
(I4L, 
personal 
communica
tion, 21 

March, 
2024). The 
price of a 
gutter 
connector 

1000 – 
1500 
AWG per 
tank, 
with a 
volume 
ranging 
from 
3000 
liter to 
8000 
liter 
(Santa 
Rosa, 
2024) 

75 – 150 
AWG per 
tote, with a 
volume of 
1000 liter 
(Santa 
Rosa, 2024) 

104.40 AWG 
per linear ft for 
9-16 ft wide 
patches, which 
is 32.04 AWG 
per m for 2.7 to 
4.9 m wide 
patches 
(Wright et al., 
2015) 

Preparation 
costs. Cost- 
effectiveness 
increases 
with lower 
height, 
larger 
number of 
check-dams 
is cheaper 
(Abbasi et 
al., 2020) 

Costs include 
ground 
preparation 
and planting 
crops (Godsey, 
L. D., 2010)  

Costs of 
excavation, 
dependent on 
size of 
reservoir/pit  
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is 35.36 
AWG 
(Kooyman, 
n.d.) 

Operation & 
Maintenanc
e costs   

Costs of 
maintenanc

e can 
include 
repairing of 
cracks and 
re-coating 
the inside of 
the tank to 
prevent 
cracking and 
leakage 

(Austin, 
2017) 

Smooth metal 
has higher 

runoff 
coefficients, 
wo need less 
maintenance, 
due to less 
sediment 
accumulation 
(The 
Caribbean 
Environmental 

Health 
Institute, 
2009) 

There is no 
need to 

regularly 
clean the 
gutters to 
reduce 
debris 
collection 
(The 
Caribbean 
Environme
ntal Health 

Institute, 
2009) 

Most 
PVC 

tanks are 
already 
dark 
colored. 
Therefor
e, no 
painting 
is 
required 
(Santa 

Rosa, 
2024) 

To prevent 
the tote 

from algae 
growth, it is 
advised to 
paint the 
outside of 
the tote in 
darker 
colors  (IBC 
Totes 
Authority, 

2023 and 
Kooyman, 
2024). This 
can be 
achieved 
with any 
dark-
colored 
PVC paint, 
prices 
typically 
ranging 
from 50 
AWG to 150 
AWG 
(Kooyman, 
2024) 

7.76 AWG per 
square ft, 

corresponding 
with 0,72 AWG 
per square 
meter (Osouli 
et al., 2017) 

The 
sediment 

load has to 
be removed 
after rainfall 
(Abbasi et 
al., 2020). 
Additionally, 
check dams 
less than 2 
meters high 
have 

unsignificant 
maintenance 
costs 
(Hassanli & 
Beecham, 
2013) 

Maintenance 
costs are 

expressed in 
time, as 
maintaining 
any type of 
garden costs 
time (Godsey, 
L. D., 2010) 

Dependent on 
the size  

Total costs  0.35 AWG 
per liter + 
O&M costs  

40 AWG per 
meter or 50 
AWG per 
meter + O&M 
costs  

22.74 AWG 
per meter + 
35.36 per 
gutter 
connection 
every 4 
meters) 

 0.188 
per liter 
(8000 
liter 
tank) -
0,330 
per liter 
(3000 
liter 
tank)   

0.125 – 
0.300 AWG 
per liter 

32.04 AWG per 
m for 2.7 to 4.9 
m wide 
patches + 0,72 
AWG per 
square meter  

Preparation 
costs + O&M 
costs  

Ground 
preparation 
and planting 
crops + O&M 
costs  

Costs of 
excavation + 
O&M costs  

 

 

VII. Advice out of the scope of RWH 
Link to Advice out of the scope of RWH systems in MS Word; Advice out of the scope of RWH.docx 

Link to Advice out of the scope of RWH systems in Google Docs; Advice out of the scope of RWH in 

Google docs  

National Level 

VIII. Systematic Literature review 

National level systematic literature review 

IX. Survey Questions 
National level survey questions 

X. Survey responses raw data 

National level raw survey data 

XI. Interview questions  

National level interview questions 

 

https://solisservices-my.sharepoint.com/:w:/g/personal/g_negrini_students_uu_nl/EdHbd8KEQhNBte2Sey04wEABgvReLisxiGkceDHwZJoGUw?e=CyFy2J
https://docs.google.com/document/d/1ou7VyX_9-0YpE-bp-RDH8txH2mG9kmpFjt0P6FWyspM/edit?usp=sharing
https://docs.google.com/document/d/1ou7VyX_9-0YpE-bp-RDH8txH2mG9kmpFjt0P6FWyspM/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1DflJn_eWdY7agm7IthBLpsbDzY-TjGCd/edit?usp=sharing&ouid=114727543234833887877&rtpof=true&sd=true
https://docs.google.com/document/d/1dAbN61kTXwwPIurzzI3oEYzVPlQDjNwE/edit?usp=sharing&ouid=114727543234833887877&rtpof=true&sd=true
https://docs.google.com/spreadsheets/d/1oirDgIVomFilbsapooTTEkAGQ4BBgPDOGehDT-oZy_8/edit?usp=sharing
https://docs.google.com/document/d/1Fy5bFGQoOhCARIIzmG3p0pkhc5MkTa1l/edit?usp=sharing&ouid=114727543234833887877&rtpof=true&sd=true
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XII. SWOT analysis extended explanations 

Strengths 

One of the identified environmental strengths of RWH implementation is acquired through the 

implementation of RWH structures in urban areas. Implementing urban RWH structures could shift the 

focus away from and decrease the pressure on natural RWH systems such as rooien and tankis, further 

increasing the infiltration rate and recharge of groundwaters. Another identified environmental strength 

of RWH implementation is that rainwater is of better quality for gardening and other agricultural practices, 

leading to better growth of plants. 

The socio-economic strengths of RWH implementation include a lower water bill, less dependency on the 

desalination industry and a broader supply of water on the island. In the survey, 47 out of 101 respondents 

mentioned a lower water bill, saving money and less dependence on WEB as benefits of implementing 

RWH. A broader water supply, despite not being mentioned by the survey’s respondents, is a clear 

strength of the water supply on the island, since RWH would add resilience in the water supply and 

increase water security. 

The political strengths follow along the socio-economic path, with RWH allowing for a less vulnerable, 

decentralized water supply, aligning with the government’s goals for sustainable development on the 

island. 

Because of the improved water quality for plants and reduced water bills, RWH implementation allows 

for a possibility for local food production to increase. This is directly related to the goals of our client, as 

Santa Rosa aims to encourage locally produced food, relying solely on the island's local farmers (Santa 

Rosa, n.d.). 

Weaknesses 

The environmental weakness of RWH implementation is the lack of infiltration into the soil to recharge 

groundwaters. This is the case when the RWH systems. Like tankis, have impermeable surface or bottoms, 

as mentioned by DOW as a problem. The socio-economic weakness of RWH implementation is the short-

term economic loss due to investment in RWH systems. This is, however, only a temporary loss, as it has 

been identified that RWH systems can lower your water bill (see local level CBA). The political weaknesses 

of RWH implementation includes the extensive time and bureaucracy needs for the implementation 

process of RWH. Lastly, focusing solely on RWH implementation may overlook other possibilities of water 

reuse on the island, thus the sole implementation of RWH as an extra water supply may be a weakness. 

Opportunities 

There are many opportunities regarding RWH implementation in Aruba. Firstly, from an environmental 

perspective, the annual rainfall volume is large enough to supply the whole island (see Evidence 1.1.1 of 

the national level), RWH structures can help in flood mitigation for both rural and urban areas, and there 

are already existing natural RWH structures on the island that can act as a base for new innovations. 

Secondly, from a socio-economic perspective, the already existing urban and natural RWH structures on 

the island can be used as examples to achieve social awareness. This may further create a positive outlook 

on these systems and foster a will for people to implement such structures themselves. As seen in Figure 
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6, over 80% of the survey respondents already believe that RWH could be a sustainable water alternative 

for Aruba. Thirdly, from a political perspective, there is already political support from various 

governmental departments regarding RWH and a possibility for collaboration between these departments 

has been identified (see Evidence 4.1.1 of national level). Finally, implementing a legislation in support of 

RWH implementation would be a significant opportunity to benefit and support a decentralized water 

supply on the island.  

Identifying these opportunities are key in RWH implementation, as a combination of for example 

governmental buildings with large rainwater capturing possibilities and households with a large demand 

for water could lead to a unified system where everyone benefits. 

Threats 

The environmental threats of RWH implementation in Aruba have been identified as the irregular and 

short rainfall, possible pollution of the existing dams, and the need to work around infrastructure. The 

infrastructure on the island, as introduced in Argument 2.3 of the .2 (national level), has not been designed 

for RWH, and thus this may pose as a challenge for RWH implementation as you have to take the already 

existing infrastructure into consideration. A socio-economic threat that has been identified is the lack of 

awareness on the benefits of RWH. According to the survey, many respondents expressed a barrier for 

implementing RWH structures as being the lack of knowledge on how it works, and what to use it for. 

Thus, to implement RWH, awareness has to be considered. Another socio-economic threat was identified 

as the high costs of implementing RWH structures. In the survey, 50% of the respondents expressed that 

they cannot afford installing RWH in their household (see Figure 4). Lastly, a political threat for RWH 

implementation in Aruba has been identified as the lack of political commitment, time, and resources to 

implement in legislation. Without political commitment, it is increasingly difficult to implement such 

practices, and thus political will and commitment is key in the implementation process.   

 

Gannt Chart 
This Gannt chart represents the process. Important deadlines, such as the impact deliverable, final report, 

and reflection are displayed in the Gantt chart. An additional sheet, titled “Appointments”, has been 

included, to provide a brief overview of the appointments scheduled with potential interviewees or 

contacts who may offer valuable information. 

Link to Gantt Chart: 

https://docs.google.com/spreadsheets/d/1TFx0sch77MsCLVYXGceE6GEr0wf1A5b2P3-Ia3-

FukI/edit?usp=sharing  

https://docs.google.com/spreadsheets/d/1TFx0sch77MsCLVYXGceE6GEr0wf1A5b2P3-Ia3-FukI/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1TFx0sch77MsCLVYXGceE6GEr0wf1A5b2P3-Ia3-FukI/edit?usp=sharing
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