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The need for improving sanitation is clear, 
particularly in the developing world. Forty 
percent of the world’s population practice 
open defecation or lack adequate sanitation 
facilities. The consequences can be devasta-
ting for human health and for the environ-
ment. The problem is visible worldwide and 
it affects mainly the lives of the poorest. Even 
in urban areas, where communal and house-
hold toilets are more common, over two bil-
lion people use toilets that are connected 
to septic tanks that discharge sewage into 
open drains or surface waters. Thus, access 
to sanitation facilities is a significant way to 
improve people’s well-being.

 To enhance people’s well-being, the topic of 
improving sanitation conditions is pressing 

on the United Nations’ agenda. Howe-
ver, in the case of Tanzania, only 

15 percent of the population 
has access to improved 

sanitation. Additio-
nally, the country 

failed to meet 
the targets in 

the field of 
sanitati-

on for 
the 

UN Millennium Development Goals in 2015 
and thus evidently lags behind the intended 
improvement of sanitation conditions for its 
people.
 
Through a fresh, creative and holistic ap-
proach, the Upward Spiral 2017 aims as a 
students initiative under Sustainable Global 
Technologies studio course at Aalto to con-
tribute to its share to improve sanitation in 
Dar es Salaam.
 
During the site visit to Dar es Salaam and 
throughout the entire course, we realized 
the importance of communication and coo-
peration among various stakeholders invol-
ved in the field of sanitation and defined 
them as key factors to tackle today’s sanita-
tion challenges. But despite the potential of 
social enterprises, we also experienced the 
fragility of a system that highly depends on 
an uncertain environment.  
 
This magazine consists of many parts that 
are all comprised under the flag of the Up-
ward Spiral project 2017. The document can 
be used separately as reference for further 
projects in the field of sanitation, as a manual 
for practical implications on dry toilet tech-
nology and using urine as fertilizer or simply 
as an excursion into our personal experien-
ces in consulting towards a business model 
around ecological sanitation.  
 
The past five months have been a unique 
adventure and now we would like welcome 
you on a journey through this magazine. We 
hope you enjoy your personal experience to 
the field of sanitation in Tanzania and per-
haps find inspiration for further actions in 
the future.

Yours truly,

 The Upward Spiral
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Tanzania – an overview
Tanzania is an East African country. It is officially re-
ferred to as the United Republic of Tanzania and 
consists of the mainland and Zanzibar, with a com-
bined population of 52.5 million people (of which 
over five million reside in Dar es Salaam). There are 
approximately 120 ethnic groups in Tanzania. De-
spite the cultural diversity among Tanzanians, ethnic 
groups are united by the use of a common langua-
ge: Swahili, which is a compulsory subject in schools 
with 83 percent of the population being literate (CIA 
2017). Another cornerstone of Tanzanian society is 
the concept of Ujamaa, which means “family” or “fa-
milyhood”. The word insinuates the notion for mutual 
assistance and cooperation relating to the country’s 
heritage of a socialist past. 
 
Religion and gender play a large role in Tanzanian 
society. Christianity is the largest religious group, fol-
lowed by Islam, while a small minority of the popu-
lation practice folk religions. Yet it should be noted 
that there is little to no religious conflict among com-
munities. Traditionally, both men and women are 
responsible for providing food for the household, 
however women tend to have a greater responsibili-
ty. There is a strong link between the socio-economic 
status of the family, the objective of the production 
and the involvement of women (CIA 2017).
 
Tanzania has a large variety of geographical featu-
res as it rises from the East African coast of the In-
dian Ocean up to the Southern Highlands. Climate 
in Tanzania is mainly tropical, but it varies by loca-
tion. The highest rainfall occurs in the northeastern 
parts of Tanganyika basin (FAO 2016). Due to various 
geographical and climatic zones, biodiversity is rich 
in Tanzania with 28 percent of the land devoted to 
resource conservation, which is one of the highest 
percentages in the world.
 
The subsequent section provides a brief insight of 
the macro environment of Tanzania and background 
information for a more thorough overview of the 
country that the Upward Spiral project took place in. 
The analysis particularly focuses on the area of Dar 
es Salaam as well as the sanitation sector in general 
and the role of agriculture for society.
 
CounTry analysis – a maCro perspeCTive
The country’s economy as a whole has improved sig-
nificantly over the past 30 years. The CIA classified 
the gross domestic product (GDP) composition of 
Tanzania in 2016 as agriculture at 25.1 percent, in-
dustry at 27.6 percent and services at 47.3 percent. 
The World Bank appears optimistic of the country’s 
economic structural reform even though the total 
poor population remains unchanged due to high 
growth (over 3 percent per annum). However, the 

poverty rate in general has declined slightly in re-
cent years (World Bank 2017) with help from 

groups like the National Strategy for 
Growth and Reduction 

of Poverty 

(NSGRP) or MKUKUTA (Kiswahili acronym) (NBSR-
CO 2014). Tanzania has begun its Five Year Deve-
lopment Plan in 2017. According to the World Bank 
(2017) the plan has three pillars: industrialization, 
human development, and implementation effecti-
veness. Additionally, the United Nations Sustainable 
Development Goal 6, Clean Water and Sanitation 
(UN 2017), corresponds directly with the project and 
aids in agricultural development.
 
Urban agriculture has been recognized as serving an 
important role in the economic, social, and dietary 
life of many cities in Sub Saharan Africa. In addition 
to social and environmental aspects, urban farming 
plays a vital economic role as a source of income for 
many people. Besides the primary benefit of provi-
ding a source of nutrition, the local production re-
duces transportation costs. Urban agriculture is a 
widely practiced, integral component of the urban 
environment (Schmidt 2011). Jacobi (1998) descri-
bes how and why urban agriculture took place in 
Dar es Salaam. The key insights from his paper were 
that the most highly needed resource is water, as it 
is scarce in the dry season and only few people have 
access to running water. This mainly affects the ur-
ban poor, who are more likely to rely on urban agri-
culture as a survival strategy. The Tanzania National 
Bureau of Statistics in 2014 recorded that 77 percent 
of the urban population had access to water.
 
According to the US Agency of International Deve-
lopment (US AID), the government of Tanzania is 
effectively reforming its water supply and sanitation 
institutions. Furthermore, the government encoura-
ges the development of local service providers and 
in this way incorporates commercial principles to this 
sector. Even though the water and sanitation sector 
in Tanzania has undergone extensive reforms in the 
past decade, Tanzania lagged behind in meeting 
the Millennium Development Goal target for water 
supply and sanitation. The Water and Sanitation pro-
gram by the World Bank intended to finalize a draft 
for “National Sanitation and Hygiene Policy”, which 
has not yet been brought into action. Additionally, 
the government agreed to identify an effective ap-
proach for rural household sanitation promotion ba-
sed on current initiatives being tested at scale and 
mainstream this into a nationwide program suppor-
ted with adequate staffing and budgets (World Bank 
Group 2011).
 
Two public sector institutions are officially responsi-
ble for water and sanitation issues in Dar es Salaam 
(FAO 2016). The Dar es Salaam Water and Sewerage 
Authority (DAWASA) is the institution that owns the 
water supply infrastructure. The water supply is ma-
naged by The Dar es Salaam Water and Sewerage 
Corporation. The Energy and Water Utilities Regu-
latory Authority is responsible for the technical and 
economic regulation of the water sectors.
 
In urban areas unimproved sanitation is problematic 
for the environment, and poorly managed urbaniza-
tion has caused severe issues in the WASH sector. 
For example, UNICEF (2012) reported a lack of sani-
tation and adequate drinking water while Watkiss et 
al. (2011) found that flood mitigation is non-existent 
in Tanzanian megacities, such as Dar es Salaam. In 
addition to the lack of sanitation facilities, some exis-
ting systems, e.g. pit latrines, have various disadvan-
tages, and might expose ecosystems as well as com-
munities to contamination and diseases. Pit latrines 
can lead to the contamination of soil and ground-
water with pathogens, bad odor and increase the 
breeding of flies or mosquitos. In densely populated 
areas it is also problematic to find a place for a new 

pit when the old one is full.
 

The background research provides an over-
view of the macro environment and con-

siders different factors when planning 
business activities in a specific locati-
on. In order to give recommendations 
for improving the sanitation system 
around the field of dry toilets, it is 
crucial to focus on the wider environ-
ment. Before diving into a niche mar-
ket, various perspectives have to be 
determined to assess how these will 
affect the performance of business 
activities in the long-term. The back-
ground study builds the foundation 
for our final project report.
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Sanitation A Tale of Two Slums
1. Introduction
1.1 Literature review
1.1.1 Urbanization and Sanitation 
Urbanization is a strong trend, rapidly changing Tanzania and in 
recent decades the share of the urban population has been re-
corded to grow six-fold (UN 2015b). In the country’s economic 
hub, Dar es Salaam’s population has increased by 80 percent 
since 1988 and it can be considered to be one of the fastest 
growing cities in Sub Saharan Africa. Urbanization has provided 
economic growth and the country’s financial state as a whole 
has improved significantly over the past 30 years. The gross 
domestic product (GDP) has consistently grown at a stable 7 
percent making it the 9th highest growth rate in the world with 
figures around 46 billion US currency for total GDP (Central In-
telligence Agency 2017; WB 2017)
 
However, together with poor governance, rapid urbanization 
accelerates problems varying from degradation and pollution 
of natural resources (UN 2016) to high ecological footprints 
(Wigginton et al. 2016) and decreasing biodiversity (Malakoff et 
al. 2016) globally. Moreover, sanitation, wastewater production 
and treatment have become one of the most severe challenges 
of the urbanizing world (Larsen et al. 2016). In Tanzania, only 15 
percent of the population has access to improved sanitation fa-
cilities (WB 2017). Additionally, In Dar es Salaam, where around 
70-90 percent of the inhabitants live in unplanned settlements 
(Allen et al. 2017; Kasala et al. 2016; Kombe et al. 2015), sanita-
tion issues are of high concern.
 
Due to the vastness of global sanitation issues in growing meg-
acities (e.g. Dar es Salaam with over 5 million residents), the UN 
has expressed the alarming state of water, sanitation and hygie-
ne sectors (WASH) in their recent agendas. An example of this is 
with the Sustainable Development Goals (SDG), in which water 
and sanitation are acknowledged directly in one goal (SDG-6), 
and indirectly in others (UN 2015a). 

1.1.2 Sanitation in Dar es Salaam - 
Past and Current Situation
In the past, the sanitation sector has been addressed in natio-
nal policies in Tanzania with the government reforming its wa-
ter supply and sanitation (WSS) institutions (US AID). In Dar es 
Salaam, explicitly, sanitation issues were first addressed by the 
Dar es Salaam Water and Sewerage Authority (DAWASA) in the 
1940’s, when the first sewer systems were established for the 

Sanitation has been a focal point of the Uni-
ted Nations (UN) Sustainable Development 
Goals (SDG) and a crucial area for improve-
ment in Dar es Salaam. Currently, only 15 
percent of the population in Tanzania has 
access to improved sanitation. Even though 
sanitation issues have been addressed in-
creasingly in Tanzania over the past years, 
the situation in urban informal settlements 
has not experienced improvements. 

Literature identifies many alternative soluti-
ons for tackling sanitation issues in informal 
settlements. Of many alternatives, the eco-
logical sanitation (EcoSan) approach sees 
human waste as a resource rather than was-
te. Over the past four years, this approach 
has been adopted in a student-run sani-
tation project operating in Dar es Salaam, 
where 38 urine-diverting dry toilets (UDDT) 
have been implemented in three informal 
settlements. In addition to enhancing the 
sanitation situation in the settlements, the 
project also proposed commercial activities 
around utilizing urine as fertilizer, in order 
to enhance the economic state of the settle-
ments. However, to produce the proposed 
commercial activities the current dry toilet 
infrastructure would require expansions to 
produce enough product. Moreover, the 
system still relies heavily on foreign financial 
inflows, and thus is not self-sustainable.

To further investigate alternative solutions 
for sanitation in two of the settlements in 
Dar es Salaam, as part of the SGT course 
The Upward Spiral project has identified the 
following objectives: i) determine the pre-
requisites for a self-sustaining system that 
processes and utilizes treated human waste 
collected from dry toilets, and to ii) investi-
gate the possibilities of engaging existing 
and new stakeholders within the system. Fu-
rthermore, to pursue these objectives three 
goals were set:

• To conduct an analysis of current and future 
development in the communities with particular 
focus on the sanitation sector but also in a broa-
der sense (e.g. employment opportunities),

• to investigate potential of commercial activi-
ties within the agricultural sector where the trea-
ted human waste can possibly be used as fertili-
zer for production, and

• to establish recommendations for further ac-
tions through relationship mapping around the 
current system in place.

These goals were approached through in-
terviews with members of the local com-
munities and other relevant stakeholders 
e.g. urban and industrial farmers, local Non 
Governmental Organizations and public au-
thorities. Furthermore, workshops were held 
with a collaborative approach to gain insights 
about people’s vision of their future commu-
nities and which part the dry toilet system 
plays in this vision. Finally, background re-
search was conducted to supplement these 
findings.
Through secondary research as well as the 
findings from the site visit, The Upward Spi-
ral project realized that the system surroun-
ding the dry toilets is extremely fragile. A 
possibility to tackle this fragility is to impro-
ve communication among the stakeholders. 
Thus, a well documented pilot toilet is re-
commended to feed information to a mul-
ti-stakeholder communication platform. This 
platform would function as a crucial link in 
connecting the various stakeholders invol-
ved. Serving as best practice example for 
demonstrating the UDDT technology, the 
Controlled Pilot Toilet (CPT) is publicly ac-
cessible through the platform and provides 
a foundation for testing and using urine as 
fertilizer in the local communities.

central business district. The city later constructed public toilets 
in the 1960’s, which fell into disuse by the 1990s (Muzaki 2011). 
More recently in 2003, DAWASA was privatized and the Gover-
nment of Tanzania began a 164.6 million US dollar project cen-
tering around renovation and expansion of the Dar es Salaam 
sewage system (Kasala et al. 2016; Pure Earth 2003).
 However, today the centralized system in Dar es Salaam still 
only reaches approximately 10 percent of the residents with a 
majority of its contents remaining untreated and discharging 
directly into waterways (Kombe et al. 2015; United Republic of 
Tanzania 2010; Thomas et al. 2013). The remaining 90 percent 
of the population mainly utilize decentralized solutions such as 
latrines with around 75 percent and septic systems with the re-
maining 15 percent (United Republic of Tanzania 2010; Brandes 
et al. 2015; Kombe et al. 2015).

In one of the settlements of Dar es Salaam, Keko Machungwa, 
alone 49 percent of the residents use traditional pit latrines 
many of which have been determined to be hygienically unac-
ceptable, see Table 1 for further details (Kasala et al. 2016). On 
average 57 percent of individuals residing in these informal set-
tlements (like Keko Machungwa) have access to onsite sanitati-
on technologies, 7.6 percent of which have access to improved 
sanitation (Thomas et al. 2013).

Moreover, in addition to the lack of facilities, some systems, such 
as pit latrines, have various disadvantages, and have potential 
to expose communities as well as ecosystems to diseases and 
contamination (Kasala et al. 2016). Pit latrines can lead to the 
contamination of soil and groundwater with pathogens, bad 
odor and increase the breeding of flies or mosquitos. In densely 
populated areas it is also problematic to find a place for a new 
pit when the old one is full.

1.1.3 Sanitation in Dar es Salaam - Future Plans
To tackle the growing sanitation issues in Dar es Salaam, ex-
tensive investments have been made by the government. For 
example, 92 million US dollars have been allocated to build a 
wastewater treatment plant (Kazoka 2017). Moreover, the future 
of the urban poor has been addressed in The National Strate-
gy for Growth and Reduction of Poverty describing Tanzania’s 
Development Vision (DV) 2025. It includes the National Water 
Policy (2002) with the goal to provide universal access to safe 
water and sanitation to urban areas by 2025, engaging all levels 
of the communities and the private sector (Brandes et al. 2015; 
Kombe et al. 2015).

 
B u i l d i n g 
on the simi-
lar goal of 
the National 
Water Sector 
Development 
Strategy 2006-
2015, which 
determined the 
availability of clean 
safe water and ac-
cess to safe hygienic 
sanitation as a basic 
human need, the Na-
tional Environmental 
Health, Hygiene and Sa-
nitation Strategy and the 
Water Sector Development 
Program 2006-2025 are dedi-
cated to sanitation and hygiene 
activities. Within the DV the Dar es 
Salaam Water Supply and Sanitati-
on Project aims to provide sanitation to 
200,000 people (Thomas et al. 2013).
 
Additionally, other pro-poor initiatives have 
been put in place to aid the unplanned settlements 
with sanitation issues. Many other initiatives have li-
ke-minded goals such as the Community Infrastructure 
Upgrading Program, Sustainable Cities International Network 
Africa Program, Community Led Total Sanitation and more (Tho-
mas et al. 2013; Kasala et al. 2016). All of which are important 
when proposing suggestions for the current dry toilet system in 
the informal settlements and potentially gaining partnerships to 
further the goals. Additionally, the Dar es Salaam City Council 
has launched a Strategic Urban Development Plan in order to 
control the development of the city physically and to address 
the demand for better management and institutional capacity 
(UN-HABITAT 2009).

1.1.4 Alternative Solutions for Sanitation
As a partial solution for urban sanitation issues, source separa-
tion of human waste and decentralized systems have been pro-
posed. For example, Larsen et al. (2016) propose that source 
separation would provide circulation of nutrients from urine, 
while decentralized system can be adopted without large-scale 
investments. Centralised wastewater treatment is criticised also 
because of rapid population growth and scarce water resources 
in developing countries (Colopy 2012).
 
One approach used to implement decentralized dry toilet sys-
tems is called the ecological sanitation approach (EcoSan). This 
approach acknowledges human waste as a resource rather than 
waste and can be used, for example, to prevent groundwater 
contamination (Gupta/WA 2014), and thus spreading of water-
borne diseases which are identified as the pitfalls of pit-latrines, 
often used in developing megacities. Among the variety of tech-
nologies following the EcoSan approach, urine-diverting dry toi-
lets (UDDT) can be used to collect urine and compost faeces. 
This technology allows effective recycling of nutrients (Gupta/
WA 2014) by using produced waste as fertilizer which can be fu-
rther used in agriculture (Jenkins 2005), and as a basis for com-
mercial activities which is investigated in this study.

1.1.5 Dry Toilets in Urban Agriculture
Urban agriculture has been identified to have an important role 
in the economic, social, and dietary life of many cities in Sub 
Saharan Africa, and is a widely practiced and an integral compo-
nent of the urban environment in Dar es Salaam (Schmidt 2011), 
bringing income for many people (Jacobi et al. 2000). However, 
Jacobi et al. (2000) also argue that, especially in Dar es Salaam, 
all urban agriculture depends heavily on fertilizers, which are re-
latively expensive and hard to access.
 
Thus, decentralized dry toilets, diverting urine and solid was-
te, have been used to produce low-cost fertilizers (Simha et al. 
2017). This reduces not only the transportation costs, but also 
reduces the requirement for water, which is scarce during the 
dry season and hard to access in general (Jacobi et al. 2000). It 
also yields a resource that can be used to build a basis for com-
mercial activities. 
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Fixing a broken cycle
The graphics X & Y present a broken and an intact sanitation sys-

tem based on the concept of Joseph Jenkins (2005). Jenkins, author 
of The handbook of Humanure, describes the nutrient cycle from 
human excrements as an endless natural cycle. According to him, 

the cycle can be kept intact when food for humans is grown on soil 
fertilized with organic, recycled waste e.g. human manure or other 

food waste. 

BROKEN 
SYSTEM

INTACT 
SYSTEM

1.2 research Objectives Of 
the upward spiraL
To address the sanitation issues as well as partial solutions for 
tackling sanitation in Dar es Salaam, this student led initiative, 
The Upward Spiral, has investigated the sanitation situation in 
informal settlements in in two informal settlements in Dar es 
Salaam, Tanzania: Keko Machungwa (Temeke municipality) and 
Karakata (Ilala municipality). 
The Upward Spiral continues and complements the previous 
phases of the project focused on the implementation of a dry 
toilet system, including construction and education. Since the 
previous phases of the project, thirty-four, both household and 
public, toilets have been constructed, resulting in improved sa-
nitation conditions in the communities. The previous phases of 
the project have proposed commercial activities around utilizing 
collected urine as fertilizer.

However, to produce the proposed commercial activities the 
current infrastructure would require expansions to produce en-
ough product. Moreover, the system still relies heavily on foreign 
financial inflows, and thus is not self-sustainable.
 
To further investigate alternative solutions for sanitation, this 
project has identified the following objectives: i) determine the 
prerequisites for a self-sustaining system that processes and uti-
lizes treated human waste collected from dry toilets, and to ii) 
investigate the possibilities of engaging existing and new stake-
holders within the system.
 
To pursue these objectives, three goals were determined:
• To conduct an analysis of current and future development in 
the communities with particular focus on the sanitation sector 
but also in a broader sense (e.g. employment opportunities).
• To investigate potential of commercial activities within the agri-
cultural sector where the treated human waste can possibly be 
used as fertilizer for production, and
• To establish recommendations for further actions through rela-
tionship mapping around the current system in place.
 
The following report summarizes the information gathered du-
ring a site visit, expert interviews and research around the field 
of sustainable sanitation during the spring of 2017. The report 
is structured as follows: Section 2: Methodology, describes the 
approach used in this study. Section 3: Results presents ob-
servations and overall recommendations for further actions to 
strengthen what was noted as a fragile system. Section 4 and 5 
discuss and conclude the main outcomes of this study.
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Methodology
2.1 interviews
Expert interviews were conducted both before and during the 
site visit, semi-structured individually, dyads, and in groups of 
5-10 people. In Finland several experts having knowledge on 
the topics related to the project were interviewed. In Dar es 
Salaam farmers, potential buyers of fertilizers, authorities, and 
other relevant stakeholders were interviewed to gain know-
ledge about attitudes towards using human fertilizers and the 
system as a whole. Relevant authorities were also interviewed to 
get a perception of their point of view about the EcoSan system 
and the selling of urine as fertilizer. Further details regarding the 
interviews are provided in the Appendix B, Table 5.

2.2 wOrkshOps
During the site visit, two interactive workshops were held to gain 
insight on the local’s vision of the dry toilet system. The first one 
was conducted in Karakata and the second in Keko Machungwa, 
with members of the Federation of Urban Poor (Phast Ujenzi) 
and the local collaborating NGO, Center for Community Initia-
tives (CCI).

The first part of the workshops focused on EcoSan toilet users’ 
perception of the system, their wishes and projections for the 
future. Participants then utilized note cards that were provided 
(see Figure 2) depicting different parts of the EcoSan system to 
answer the questions. If a card was missing, post-its were used 
to write or draw the missing links.
 
The second part of the workshops focused on branding and ide-
ation of urine as a fertilizer. This exercise aimed to both under-
stand the perception of organic human waste as a fertilizer and 
simultaneously provide the participants with a brainstorming 
tool for future business relating to the system. Workshops were 
conducted in groups of 5-10 people, including participants and 
translator.

2.3 Literature review
Literature was reviewed in order to gain insight on the topic. Pri-
mary literature, including peer-reviewed journal articles, as well 
as literature from secondary sources, such as magazine articles 
were used. The literature was acquired by using databases, such 
as Scopus and Google Scholar, and other search engines.  

complex

Statistics



Workshops were a new thing for me. For my undergrad (Civil 
and Environmental Engineering in the States) we had projects 
and presentations, but never held workshops. Being at Aalto 
has taught me a lot about participating and running one with 
the SGT course as a great an example! It is a whole different 
way of expanding one’s knowledge and engaging with a group.
 
We worked on the workshop for months. With a particular 
emphasis leading up to the day, not wasting any second and at 
times sacrificing sleep. We debated what questions to ask, the 
order to ask them, how to engage them, how to overcome mis-
communication, time management, etc. You definitely realize 
how committed you are to a project when it is something that 
you do even with the little free time you have. We ended up set-
tling on utilizing cards with basic sketches depicting key parts 
of sanitation that could be laid out in succession to answer a 
question. To us this appeared to completely annihilate potential 
translation errors!
 
One can never be too careful it appears. We were warned to 
be flexible throughout the project, so we handled the obsta-
cles that came with ease, but it was a tad shocking. While we 
had decreased the miscommunication between the community 
members and our team, there was trouble between the transla-
tors themselves and us.
Back home as children we would play a game called telephone. 

Everyone would sit in a circle and one person would start with 
a phrase and whisper it to the person to their right. This con-
tinues until the word reaches the last person, who then states 
the phrase out loud to see how close to the original phrase it 
was. During the first workshop, I had a flashback to this game 
as we worked through translators. The individuals would all the 
sudden start doing something different from our original inten-
tion and then it would take more time to correct the miscom-
munication because again it would need to be translated. 
 
Thus we learned the importance of simplifying when utilizing a 
translator and confirming that the translator fully understands 
before proceeding. This does take time and can disrupt the flow 
of a workshop, so premtively writing up simplified instructions 
and executing a clear concise game plan is suggested for next 
time. It should be reiterated that having the notecards was a 
definite plus! Potentially in the future basic definitions in both 
languages could be on them. All in all the workshops provided 
a lot of primary information and help at least for me on fine 
tuning my workshop skills. Can not wait to get back in the field 
and host another one!  (Jacqui German)

Three weeks in Tanzania provided countless great moments and 
stories, but choosing the topic, which stood out the most is as 
easy as it gets. I need to talk about the people. All set, no questi-
ons asked. Now it becomes more difficult as the possibilities are 
far greater. Do I want to talk about our legendary cab driver Mr 
Issa, who provided us with the soundtrack of our whole trip? Or 
perhaps I should tell a story of our lovely hostess Mama Kevin and 
her family with whom Will and I stayed for a week in the heart of 
Kigamboni district? It feels like everyone deserves a story of their 
own, but at the end of the day, there is one person, who made the 
biggest impression on me. I want to tell you about Othman.

As we began our first ever journey to Africa, I had two burning 
questions in my mind: how would the locals react to our presence 
and would we be able to actually achieve something? I literally 
had no idea what to expect. Then suddenly we were in Dar and 
heading out to visit our first project community, Karakata. At first 
Karakata didn’t feel like a slum, at least not the kind I was used to 
seeing in articles or videos. There seemed to be enough space for 
everyone and the people felt almost jovial. But after taking a tour 
in the community and seeing the sanitation aspect of the area 
I fully realised where the problems were. Even the new EcoSan 
toilets were being neglected due to cost issues or a lack of in-
terest or knowledge, we were not entirely sure. The whole visit 
might have been a disheartening experience for me, were it not 
for Othman.

Othman impressed me already during our workshop with his 
soft-spoken, but intelligent aura. He spoke English fairly well, 
which was surprising enough, but when we arrived at his garden, 
that’s when I really got excited. He had taken the EcoSan project 
to his heart and was basically doing everything we were suppo-
sed to create: using the urine as fertilizer in the proper way and 
cultivating crops for his own use and to sell to his neighbours. Of 
course his garden wasn’t large, but it was very well kept in the 
middle of the slum. I was so impressed I just couldn’t stop asking 
questions from him. I felt a strong connection to this guy from the 
start, who was also wearing the swaggest clothes combination of 
all time: a suit with a basketball shirt underneath complemented 
by rain boots. He even introduced me to his wife!

But what really made him special was that he gave me belief 
in the whole project. Of course, the following experiences only 
strengthened my faith in our work, but meeting him was the 
spark, that started it all. What I learned was that you don’t ne-
cessarily need everyone on board as long as you have the few 
“pearls”, who have the passion to drive things home. One day, I 
will go back to Tanzania and explain to him, what it meant for me 
to meet him. That is a promise.
(Erik Salminen)

Community-Led Urban Environmental Sanitation 
Planning is a multi-sector and multi-stakeholder 

approach used among others for sanitation projects. 
Those guidelines emphasize the participation of all 
involved parties from an early stage in the planning 

process (Lüthi et al. 2011).
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Detailed Assessment 
of the Current Situation

Prioritisation of the 
Community Problems 
and Validation

Identification of 
Service Options

Development of an 
Action Plan

Implementation of the 
Action Plan

3. Findings
3.1 ObservatiOns
3.1.1 Communities
During the workshops and visits on the sanitation facilities in 
the two communities, it was observed that some of the toilets 
were not used as intended. This resulted from the unavailabi-
lity (or rising prices) of sawdust and other dry materials requi-
red to compost human waste. Furthermore, the misuse of the 
toilets highlighted a contrast in motivation from community 
members: some are extremely engaged and interested in the 
improvement and business potential of the sanitation system, 
whereas others act merely as users and are not involved in the 
responsibilities around the dry toilets (e.g. education and con-
struction). 
 
The tours also revealed the major differences in space, living 
standards and engagement in the toilet project in the two com-
munities. These differences influence the application of a sus-
tainable business model and must be taken into consideration 
when planning entrepreneurial activities within the commu-
nities. From the interviews and workshops, it was also under-
stood that the communities see CCI as the first governing body 
over the EcoSan toilet system.

3.1.2 Farmers
When interviewing farmers and relevant buyers of the human 
fertilizers, many were interested and saw the potential of uri-
ne as a fertilizer. In order to implement it on a wider scale, the 
farmers requested concrete figures (e.g. quantity) and instruc-
tions of use, testing and proof of quality. Additionally, logistical 
solutions and assurance of reliable supply were of high priority. 
Furthermore, pricing was an issue1, even though the farmers 
showed pride in local products and would prefer them over 
imported goods, in the end the driving factor for decisions was 
a competitive price of urine as alternative fertilizer.

3.1.3 Authorities
For the stated research, authorities include entities not part 
of the communities or farmers. Information from authorities 
comprises interviews from CCI, Tanzanian Association of En-
vironmental Engineers (TAEE) and National Environmental Ma-
nagement Council (NEMC). The communication gaps between 
stakeholders appeared to be the greatest challenge as stated 
from all authority interviewees. Particularly between politici-
ans’ focus and consulting technicians often leads to the wrong 
emphasis in development plans. According to NEMC, Dar es 
Salaam Water Sewerage Corporation has proposed many valid 
and thorough long-term (10+ years) development plans for the 
sanitation sector, however the plans are neglected by politici-
ans in power thus cease implementation.

Furthermore, there was a consensus about the need to involve 
different levels of the society. Especially in the field of sanitati-
on, the interviewees stated that a top-down approach would 
most likely not be possible. However, gIven the fact that the 
driving motivation has to come from the users, a combination 
of a top-down and bottom-up approaches, balancing a po-
wer-motivation mismatch, would thus be ideal. In the interview 
with NEMC it was also pointed out that in order to improve the 
image of urine as fertilizer, an awareness campaign on a city 
wide or even national level is needed with the suggestion of 
involving celebrities to aid in marketing.

3.2 recOmmendatiOns 
The recommendation that are proposed herein are based on 
the literature review as well as the conducted interviews and 
workshops. These recommendations are to be taken as sug-
gestions to strengthen the current sanitation system in the in-
formal settlements of Dar es Salaam, Tanzania. The feasibility 
is analyzed and presented in the section 3.2 Challenges and 
limitations of the study.

3.2.1 Stakeholder Involvement 
In order to construct a self-sustaining system, following pro-
cedures for stakeholder engagement are proposed. Firstly, a 
combination of dynamic “top down – bottom up” approaches 
would be ideal to involve all the stakeholders (see section 2.2.3 
Authorities). The driving motivation needs to come from the 
grassroots level, who should be supported from governmental 
entities. 
 The communities see CCI as a governing body over the EcoSan 
toilet system. Therefore, it is suggested that CCI should conti-
nue as an overarching authority, watching over the toilets in the 
three communities and be the link between the grassroots le-
vel and the governmental bodies. Phast Ujenzi and other active 
community members are crucial players on the field to work 
on the practical issues such as building the toilets. Due to their 
integrated role on a community level, thus it is suggested that 
they act as the on the grounds authority, aiding in observing 
the use, maintenance, construction and documentation of the 
toilet system.
It was found that the government focuses on strategic plans 
concerning the centralized sanitation system and lacks on for 
informal settlement solutions. Thus the government needs to 
formally draw up a plan concerning sanitation in the informal 
settlements and enforce it.
 
Consultancy is needed for example with the laboratory testings 
for the pilot project. The Tanzanian Association of Environmen-
tal Engineers (TAEE) could possibly help with the laboratory 
tests. The new NGO, Urbantransitioners, founded in 2017 by 
Zita Floret and Nathaly Guzman Figueroa started the first pha-
se of the project with Huussi ry in 2013 and will be continuing 
with the project. However, the aim is still that the toilet system 
would be self-sustaining and could be run by the locals without 
external help. Thus, Urbantransitioners2 should serve as an ad-
vising body to the system. We strongly recommend that next 
year’s SGT students should complement what has been done 
for the toilet system (taking on whatever expertise they hold). 
We suggest that one possible focus area for the next students 
could be to further develop the marketing of urine and com-
post fertilizers in addition to raising awareness here in Finland 
for the use of dry toilets.

3.2.2 Pilot Project Proposal
Through different measures (e.g. interviews, workshops and sa-
nitation inspections,) it was realized that the current system is 
extremely fragile, particularly regarding the creation of a busi-
ness model around the UDDTs. During the site visit it was also 
observed that there was a lack of responsibility in regards to the 
use and maintenance of the toilets (see section 3.1.1 Commu-
nities). This lacking responsibility does not only hinder in pro-
viding evidence and using the results for marketing purposes, 
but also highly contributes to the fragility of the system.
 
Based on the findings described in the previous section, The 
Upward Spiral has elaborated on an ideal model to strengthen 
the system and support the creation of a sustainable business 
model in this section. Currently there are toilets in place that ser-
ve as “pilots” for the communities (e.g. Keko Machungwa Youth 
Center). However, these existing “pilots” fall short of proper ma-
nagement, documentation, and overall awareness. Hence, it is 
suggested that a controlled pilot project is to be initiated. In 
order to convince and involve various parties and provide evi-
dence and advice regarding marketing and advertising, the Up-
ward Spiral proposes a Controlled Pilot Toilet (CPT), to further 
develop and test the business model around the UDDTs.
 The steps presented on the left side of the Figure 4, beginning 
from the EcoSan UDDT, present the phase dealing with the eco-
nomic aspects of the business model, using human waste as a 
resource. The steps in this phase include using, handling, pack-
aging and selling human fertilizer as well as logistic solutions, 
testing and marketing activities around the product.  
 
For using the CPT as source to gain evidence in the field of hu-
man fertilizer as well as to use the pilot for marketing purposes, 
it is necessary that the responsibilities for each step of the mo-
del are clearly defined among the stakeholders. Furthermore, 
the pilot aims to formally document the use of human fertilizer. 
This data will build the basis for quality control, quantity control, 
and can be used for business activities.

3.2.3 Evidence to Aid Communication
As stated in the previous section, we see that a CPT has poten-
tial to improve the fragile system through providing evidence, 
documentation as well as responsibilities for the people invol-
ved in the pilot. Yet, without a larger system around the CPT, the 
documented information is at risk to be not used to its full ca-
pacity. Through research and findings during the site visit, it was 
understood that there is an overall communication issue bet-
ween various stakeholders involved in the whole UDDT system 
in the communities. The CPT can be used as tool to generate 
data for a specific purpose: feeding information to a communi-
cation platform. Thus, it is recommend to create a communicati-
on platform with a multi-stakeholder approach which connects 
the stakeholders beyond the borders of the communities.   
 
The platform, as proposed is presented in Figure 4. The core 
of the graphic shows a flag, symbolizing the platform as a uni-
on, surrounded by the key activities necessary for driving a 
sustainable business around the toilets. The activities include 
documentation, education, testing, networking, advertising and 
branding. Many of these activities are already pursued by diffe-
rent stakeholders, yet it is important to connect them through a 
shared medium to scale up the effects of separate actions. For 
example, communication gap between the grassroots and go-
vernmental level can be reduced through this platform (Figure 
5). 
 
As visualized in Figure 4, the platform serves two major purpo-
ses: connecting various activities around the dry toilets and uni-
ting stakeholders from different levels of society. The primary 
purpose of the platform is to publicize the information genera-
ted through the CPT as well as other ongoing activities surroun-
ding the field of ecological sanitation in Tanzania. Furthermore, 
the platform allows the access to useful information around dry 
toilets as well as raises awareness to motivate others to become 
engaged in this field. Using a communication platform allows 
for an information exchange on local, national and international 
level. It was observed that there is a need for many different 
stakeholders to become active in the communication platform 
in order to tackle the sanitation issues from various perspectives 
with higher impact.
 
The second purpose of the platform is to unite the key players 
around the current toilets forming a unified entity. This can help 
in increasing the impact and expanding the number of toilets 
while making use of the existing sanitation network in Tanzania. 
A CPT in combination with a communication platform increases 
accountability of the parties involved aiding in the unification of 
the stakeholders. Through a publicly accessible platform, peo-
ple in charge for a particular activity can be held responsible 
for certain actions and thus strengthen the prerequisites for a 
business model.

1 It was observed in a similar sanitation project that fi-
nancial benefits from the fertilizers of a UDDT were primary to the 
health improvements (Kettunen 2014).
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2 Urbantransitioners was founded by Zita Floret, Nathaly 
Guzman Figueroa, and Marleen Wierenga in 2017. This multidis-
ciplinary team works together for a more sustainable world and 
“a smoother urban transition.” Currently the NGO is working in 
informal settlements in Dar es Salaam, Tanzania with emphasis on 
the sanitation system described herein. For more information you 
can visit http://www.urbantransitioners.com/ or email info@urban-
transitioners.com.
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Implementing an EcoSan toilet requires a whole network of 
guidelines, federations, landlords, nGO’s, governmental bodies 
and consultants, on the other hand this network is ultimately 
comprised by people who all have their own motivation and po-
wer. In order to successfully implement an EcoSan toilet, relying 
on the guidelines and theory is not enough, but it is even more 
important to find the right people who believe that EcoSan is 
the right way of improving sanitation and see the potential of 
this technology. In addition to that, these people need to be 
dedicated to the project for many years while living under con-
ditions that are very challenging. So whenever we met someo-
ne who “understands” the potential of EcoSan, it was a special 
moment, for we discovered a pearl who can take the project 
further.
 
One pearl we discovered on coincidence in a gardening store. 
Initially we were there for a meeting with the shopkeeper to ask 
him if he would be interested in using the urine collected by the 
EcoSan toilets to grow the plants in his store. As we all were 
sitting in a circle underneath a large tree, the meeting quickly 
descended into a pleasant chaos of stories. While we were ex-
plaining the organization of Phast Ujenzi by drawing its struc-
ture in the sand, listening to the previous experiences from the 
shopkeeper with EcoSan and at the same time discussing the 
designs of the different fertilizer packagings sold in the store, 
Juliana: a middle-aged woman who had the appearance of a Hip 
Hop artist by wearing a bandana and an oversized T-shirt, had 
joined our meeting. She happened to be in the gardening store 
to buy plants for her own use and was curious what all these 
mzungus (white people) were suddenly doing in this store.
 
As we were all talking in small groups about different subjects, 
Juliana told about her 2Ha farm north of Dar Es Salaam. She 
complained that the prices of fertilizer were too expensive and 
of course we immediately asked whether she would be intere-
sted in in using the urine collected by the EcoSan toilets in Keko 
Machungwa. For quite a while, the project had been hitting a 
wall for there was an abundance of urine collected by the toi-
lets and no one willing and able to actually use a large amount 
of urine. Juliana, who we immediately invited to our final pre-
sentation, was the missing link in the puzzle and the pearl that 
Zita, our mentor, had been searching for for over a year.
 
Meeting Juliana was based on pure coincidence and for me was 
a reminder that even though we are good at systems thinking, 
when we do not manage to find the people believing in these 
systems and willing to contribute to them, systems will always 
remain abstract thoughts. Juliana’s discovery turned a theoreti-
cal concept into the reality of collaborating with an actual per-
son: a reality based upon responsibility, respect, hard work and 
a bit of luck. All factors that make or break a project. 
(Will van Twuijver)
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6. Appendix

A. CLUES Guidelines in 
the Pilot Project:

The steps of the first phase, the preparation phase, are 
based on the Community-Led Urban Environmental Sa-
nitation Planning (CLUES) guidelines by the UN Habitat. 
CLUES is a multi-sector and multi-stakeholder approach 
used among others for sanitation. Those guidelines 
emphasize the participation of all involved parties from 
an early stage in the planning process.

Starting off with the malfunctioning sewage, the second 
image presents “demand creation”, followed by laun-
ching a “planning process”. Image number four states 
the demand for a “detailed assessment of the current 
situation”. The fifth step deals with pointing out the 
“community problems” followed by the “identification 
of service options”. In the seventh image, a need for an 
“action plan” is depicted and lastly its “Implementation” 
is presented in image number eight. The first phase fi-
nalizes with the CPT, presenting also the beginning for 
the second phase of the pilot project. 
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Tatu Lyytinen
Elina Lehikoinen
Emma Nkonoki
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now that the SGT course at Aalto University is concluding, it 
provides a great time to take a step back and revisit the fun-
damentals of the Upward Spiral project. Allowing the team 
to look at the issues dealt with from a different more infor-
med outlook.
 
Around Easter we had a mid-review session when the SGT 
teams had the possibility to meet other groups and, most 
importantly, to discuss our experiences, processes and re-
sults, as well as receive valuable feedback and questions. It 
was interesting and surprising to hear how each team had 
faced similar challenges, varying from adapting to local cul-
ture to dealing with information lost in translation. Given 
the fact that from time to time our team struggled with the 
feelings of inability, helplessness and self-doubt when facing 
the enormity of water and sanitation issues in Dar es Salaam, 
one of the questions our team was asked in the mid-review 
got stuck in my mind: “Did the fact that your project is rela-
ted to the Un Global Sustainable Goal number 6 affect your 
project?”
 
From the beginning of our project we have listed the SDG6 
as one of our main drivers, and contributing in finding so-
lutions to the sanitation and water related issues in Tanza-
nia and Dar es Salaam was identified as our main objective. 
During our journey, we experienced a slight setback when 
realizing that a push to contribute to Sustainable Develop-
ment Goals will remain weak, if no support from higher go-
vernmental and administrative levels is received. One of our 
main findings depicted a mismatch and imbalance between 
motivation and power in different levels of decision making. 
We learned that while motivation to enhance their sanitati-
on in the communities was high, the decision makers were 
persistently closing their eyes to the problem.
 
After coming back home to Finland we have learned that this 
issue is not just local, but a part of the global pool of issues 
related to sanitation. For example, Chen (2017) argues that 
the challenges in WASH sector are merely “administrative 
or political” rather than technological. It seems that a quote 
we heard in one of our interviewees (Mac Deus): “Every one 

produces shit, even the president, yet no one wants to talk 
about it”, truly is the current situation.

 By definition the SDG6 is a goal to, “ensure access to water 
and sanitation for all”, which per se is rather an ambitious 
target to achieve. In Dar es Salaam the sanitation coverage 
is low and access to water and sanitation is ensured only for 
15% of the population. Additionally, the fact that the majo-
rity of Dar es Salaam’s population is living in informal settle-
ments does not help the issue, as uncontrolled urban sprawl 
and irregularity of the city are making it difficult to plan any 
centralized system to get the sanitation under control.
 
However, based on our findings and research it seems that, 
even though the current sanitation system in place is still in 
poor condition, sanitation issues have gained more exposu-
re in national development agendas and guidelines in Tan-
zania. For example, the poor physical and institutional state 
of sanitation was addressed in the Five-Year Development 
Plan proposed in 2016 which noted that in addition to poor 
infrastructure, low access to improved sanitation is due to, 
“weak policy and institutional arrangements for sanitation” 
and “limited coordination between different entities,” (MFP 
2016). Additionally, several guidelines for urban sanitation 
are provided by the Ministry of Health.
 
In the end, it seems that the issue is getting acknowledged 
more and more, and meeting the target of SDG6 might be 
possible somewhere in the future. However, without public 
visibility and functioning communication between stakehol-
ders any policies are hard to implement. Also, even though 
the sixth goal for sustainable development works as a dri-
ver for many NGOs and other entities working in the field 
around the Globe, it is important to remember that their 
work alone does not solve sanitation issues in the world. For 
that, active commitments and collaboration from higher up 
in the political sphere are also needed with the contributions 
of the grassroots level.

For the second week of the project we decided to stay in host fa-
milies organised by Duara travels (which is by the way a company 
started by Finnish students who also participated the SGT Studio 
course!). Before the trip I was a bit stressed how would it be to live 
with the local families.
 
We stayed with three host families in Kigamboni area. When we 
arrived to the accommodation very tired late in the evening, the 
host families were very welcoming and super friendly towards us. 
Even though the houses we stayed in were quite different from 
what we have been used in Finland, I felt relieved and happy 
when I crawled into clean sheets under a pink mosquito net.
 
The part that mostly caused culture shock for me in the host fa-
mily was the toilet. I was actually surprised that the family had an 
indoor toilet, a squat-style pour flush, but it was in the bedroom 
of the family and had no proper door except a shower curtain that 
divided it from the other room. The lack of privacy was new for us 
and felt a bit problematic especially if we wanted to use the toilet 
during the night when the family was sleeping in the room.
 
Our host mother was really happy and kind person. One day I 
started washing my clothes by hand in the garden. The hostmama 
was sitting close to me watching my process, and did not seem to 
appreciate my laundry skills.  After few minutes she took the buc-
ket from me and washed all my clothes, without even letting me 
to rinse them. I have done laundry by hand a few times in Finland, 
but apparently my technique was not right, at least it was not the 
real African-style.
 
Living in the host families was definitely an interesting and unique 
experience, and gave us an opportunity to meet more locals and 
experience Tanzania form definitely different perspective than 
the touristy beach lodges where we stayed most of the time. 
(Tuuli Teittinen)

Living La Vida Local

Working in a multidiscipli-
nary team provides a fertile 
environment for taking the 
best of each discipline. Du-
ring the site visit, our work 
was based on workshops and 

interviews, why it was a blessing to have team mem-
bers from collaborative design and creative sustai-
nability with strong backgrounds in organizing and 
running workshops. Having an engineering back-
ground, facilitating workshops in this scale and en-
vironment was something I had never experienced, 
and for what I had very little skills.
 
Running a workshop requires skills to come up with 
sharp questions and response quickly. This was and 
still is something I am really struggling with as my 
expertise is within handling and analysing large data 
sets and making sense of vast amount of data. Hen-
ce, I felt really lost when I saw other team members 
working in what seemed to be their natural environ-
ment, chatting and running the workshops like pro-
fessionals. It was truly a hard feeling to find yourself 
from a position where you didn’t know what to do 
and how to contribute. From time to time during 
the site visit there were moments when I was over-
whelmed by the feeling of self-doubt – what is my 
contribution to this project in the end?
 
This self-doubt had, and still has, another dimension 
as well. It was interesting, yet not surprising, to find 
yourself questioning and having doubts if the pro-
ject makes any sense and whether our input has any 
effect at all. Finding the slums in the condition they 
were struck really hard, and realizing the enormity 
of the issue was something that made me feel small 
and helpless.
 
Finally, when facing the feelings of self-doubt it was 
important to remember that small streams make lar-
ge rivers. This saying helped especially in terms of 
finding value and importance in our own work as a 
small entity in front of a vast issue. While one team 
can’t change the world, or even Dar es Salaam, it can 
make a difference for some and pass on the good 
wheel. Yet, it was also important to remember that 
this applies into working as a team: When dealing 
with such a complex issue, many kinds of expertise 
is required. Thus, it might not be only small, but also 
different kinds of streams that make the large rivers 
in the end.
(venla niva)

After a long preparation phase, many expert inter-
views and great excitement, we finally made it to 
Dar es Salaam after 24 hours in airplanes and air-
ports, little sleep and an excursion to the Dutch 
Health services in Schiphol. I remember the moment 
we arrived in Tanzania as if it was yesterday, welco-
med by buzzing sound of people and traffic paired 
with a wall of hot air - a first taste of what to expect 
in the upcoming three weeks. Our first accommoda-
tion, Mikadi Beach was absolutely beautiful, it felt 
a little like being in paradise. Yet, right outside the 
lodge area, the reality of Tanzania started and soon 
we realized that our new home was quite an isola-
ted and touristy bubble within the heart of Tanza-
nia’s economic capital. 
 
On Sunday, we started our first adventure and had 
a bike tour to explore the city with a local guide. Af-
ter leaving Mikadi, we dove into the vibrant, colorful 
atmosphere of Dar es Salaam and its slums. It was 
shocking, I have never felt so much like a tourist in 
my entire life, totally sweaty in the heat of the day, 
red in the face and exhausted riding through the 
slums was an experience, fascinating and awkward 
at the same time. When focusing on the road while 
being distracted from all the new impressions, I was 
reminded of the Queen. While waving constantly 
when the little kids were greeting us as “Mzungus” 
(a person who wanders around aimlessly or in other 
words, white people), I was amazed by the welco-
ming smiles. At the same time it was like we were 
voyeurs intruding a foreign and completely different 
area, marked as the white, sweaty people on the bi-
kes.
 
now when I think of the Queen, I think of the slums 
of Dar es Salaam, for this particular incident, which I 
will probably never forget. But this memory will also 
be unforgettable because this entire trip was so 
special. The community visits, the workshops paired 
with the toilet tours, this was already an experien-
ce in itself, but when we stayed in host families we 
were living a local life and gained an insight in peop-
le’s daily routines, values and customs. Also our ex-
cursion to the North of Tanzania and experiencing 
life as a tourist has contributed to my personal per-
ception of this diverse country.
 
Of course, not everything went perfectly smooth. 
Sometimes the negative aspects let us apprecia-
te the positive moments even more. To quote an 
example, at times the only thing I was longing for 
was an air condition. At another point of time the 
only thing I wanted was to get away from the artifi-
cial tourist lifestyle and be back with the locals. The 
ferry rides that were so exhausting during the first 
two weeks were the sweet, soothing melody when 
returning to Dar. Tanzania is incredibly diverse and 
living this combination of local and tourist lives has 
granted me this unforgettable trip. It was truly a one 
of a lifetime experiences and I appreciate every little 
bit of it.
(Anabel Fischer)

Ecological sanitation (EcoSan) is an approach to close 
the loop between sanitation and agriculture. The techno-
logy behind the concept of EcoSan uses among others 
urine-diverting dry toilets (UDDT) that are mainly used in 
areas without access to a centralized sewage system. The 
main advantages of an EcoSan toilet technology allows 
for an odour and insect free composting of the dry ma-
terial. Additionally, it supports fast fermentation of urine, 
a safe handling of excrement and minimization of water 
pollution through storage of urine and faeces in above-
ground vaults (Rieck, 2012). Proper use and installment of 
the EcoSan toilet reduced the risk of faecal related disea-
ses and through its composting abilities provides the user 
with a free source of fertilizer. As such, the EcoSan toilets 
meet the five criteria of sustainable sanitation set up by 
the Sustainable Sanitation Alliance (SuSanA). The criteria 
include economic viability and social acceptance, techni-
cal and institutional suitability as well as protection of en-
vironment and natural resources (SuSanA 2008).
EcoSan technology comprises different dry toilet exam-
ples ranging from advanced to primitive technology. The 
following example focuses on a UDDT technology and 
presents the model that has been developed during a 
student project under the SGT course in 2014 in Dar es 
Salaam (Floret 2015).

If technically, socially and economically implemented, 
EcoSan systems allow for the safe recycling of nutrients to 
crop production. In the case of the UDDTs, after the stora-
ge period, urine and feces have been converted into ferti-
lizer and provide a resource for agricultural purposes in a 
way that the use of non-renewable resources is minimized 
(Floret 2015).

The base of the construction of the 
EcoSan consists of an aboveground 
foundation made from concrete that 

is strengthened by a gridwork of 
sand filled PET bottles. The bottles 

are binded together with strings. This 
construction forms the foundation of 
a minimum of two dehydration vaults 

(four in case of the illustration). 

In the next step of the construction, these 
vaults are sealed of by a concrete floor with 
the integrated sanitation platform. This plat-

form contains two washing latrines, two faecal 
holes and a urinal in the center. Each hole has 
its own drainage. Dry material is provided be-
side the faecal holes. Feces and dry materials 
are collected and stored in the dehydration 
vaults underneath the sanitation platform. 

In order to compost feces and dry materials, 
one dehydration vault has to be filled up 

entirely to finally be sealed. The sealing stops 
the airflow and the composting process starts. 
After one hole has been filled up and sealed, 
the other vault can be filled up again, using 

the second faecal hole.

While feces requires dry material for the 
composting process, urine is collected in 
jerry cans placed within easy reach of the 
user at the side or underneath the toilet 
construction. Easy access is important as 

urine is produced in larger quantities than 
feces and thus the jerry cans need to be 
emptied and replaced more frequently.  

The Architecture of a UDDT

Urine Diversion and Composting 101
Urine as Fertilizer

Urine can be seen as a valuable resource and used 
as fertilizer in sustainable agriculture. Urine con-
tains nitrogen, phosphorus and potassium that are 
essential plant nutrients, and therefore can be used 
as substitute to replace industrial fertilizers. Safe 
handling of urine including sanitization by storing 
it before use are key components of sustainable 
use of urine in crop production.

Each individual produces 1–1.5 liters of urine per day, in 
other words an adult person produces on average 500 li-
ters of urine per year. Urine contains mostly nitrogen (N), 
phosphorus (P), and potassium (K). However, the com-
position of urine varies depending on person’s diet, the 
amount of drinking water consumed, physical activity as 
well as environmental factors (Pradhan et al. 2007). Most 
of N in urine is in the form of urea or ammonium, which 
are available to be absorbed by plants (Pradhan et al. 
2007). Due to its nutrient content, human urine can be 
used as a fertilizer of high quality for plants and replace 
industrial fertilizers.
 
Pure human urine contains very few enteric microorga-
nisms. Thus, a storage period is an important part before 
urine can be used as fertilizer in agriculture. During sto-
rage, urea is rapidly degraded to ammonium and water, 
which elevates the pH up to a pH of 9. This also redu-
ces the amount of bacteria in urine (Pradhan et al. 2007). 
Part of N is evaporated as ammonia, which causes bad 
odor. Urine should always be stored in closed containers 
in order to avoid ammonia emissions (Richert et al. 2010). 
According to World Health Organization (WHO) recom-
mendations (2006), all urine is safe fertilizer for any plants 
after a storage period of six months, provided that the 
temperature is at least 20 °C and pH is about 9. If urine 
is used as fertilizer in small quantities in the same house-
hold where it is collected, storage period is not needed, 
since diseases spread within the family more likely via 
other routes (WHO 2006). Additionally, if urine is used 
to fertilize non-edible plants, the storage period is not 
necessary, as long as good hygiene is considered when 
handling the urine.
According to the guidelines made by Stockholm Environ-
ment Institute (Richert et al. 2010), the urine produced by 
one person during one year is sufficient to fertilize 300-
400 m2 of crop to a level of about 50-100 kg n/ha. Urine 
should be stored and handled in closed containers and it 
should be spread directly on the soil, not on the plant. The 
application of the urine produced by one person during a 
full day per square meter (ca. 1.5 liters of urine/m2, cor-
responding to 40-110 kg n/ha) and per cropping season 
can be used as a rule of thumb, if the optimal application 
rate is not known.
 
In two Finnish experiments urine was used as a fertili-
zer for cucumbers (Heinonen-Tanski et al. 2007) and for 
cabbage (Pradhan et al. 2007). In both of these studies 
the microbiological quality of the harvest fertilized with 
urine was as good as the quality of the industrially fertili-
zed harvest. In the taste assessment test the participants 
were able to taste a difference between the vegetables 
fertilized with urine and industrial fertilizer, but did not 
prefer any particular samples. Also the growth of the uri-
ne-fertilized plants was as good as the growth of the refe-
rence plants fertilized with industrial fertilizers.
 
Urine can be used as a human fertilizer that is available 
for all. Therefore, urine as a fertilizer can help to impro-
ve food production and food security. Separate collection 
and safe handling are needed to enable the utilization of 
urine in crop production.

Self
Doubt

More than a Tourist
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4. Discussion
4.1 the Potential of the 
recommendations
As stated previously, the CPT would supply the communica-
tion platform with its initial content, in that it would launch 
the platform. This in turn would hopefully bring to light the 
need for action from the various stakeholders and encoura-
ge involvement. In particular, authorities could incorporate 
the informal settlements in sanitation planning as was seen 
as a huge lack in the section 1.1.3 Sanitation in Dar es Sa-
laam - Future Plans. 
 
Our recommendations regarding stakeholder involvement 
reflect findings from other studies, as well. It has been ar-
gued that WASH issues are found not only in Tanzania but 
also globally, and that the major reasons behind them are 
merely “administrative or political” rather than technologi-
cal (Chen 2017). Additionally, active stakeholder involve-
ment and reinforcing grassroots actions has been acknow-
ledged in Ely et al. (2013) who called for hybrid-approaches 
for sustainability. Their findings suggest that active multila-
teral stakeholder involvement in both governmental and 
local levels are needed in order to achieve sustainability. 
More specifically, Aalto and  Bodjawah (2015) point out that 
workshops and celebrations uniting different stakeholders 
such as officials, schools, communities, opinion leaders and 
farmers have been successful in implementing WASH sec-
tor project in developing countries, with reference to Ho, 
Ghana.
 
Furthermore, as found in this study communication was 
identified as one of the most crucial factor contributing to 
the fragility of the system. Thus an online communication 
platform was proposed in order to enhance the communi-
cation, improve stakeholder involvement and thus reduce 
the gap between different stakeholder. Moreover, it can 
be argued that fluent and improved communication would 
enable awareness raising across socioeconomic classes 
and thus reduce the power-motivation mismatch between 
grassroots and governmental bodies 
While it is acknowledged that an online platform might limit 
the access to some individuals in the informal settlements, 
it has the potential to reach many of the stakeholders in 
general. Therefore there is an emphasis on communities 
for coming together to access the platform as a unit as it 
is believed that at least one member would have access to 
a smartphone. This would provide a basis for future pro-
jects and expansions of the current system strengthening 
partnerships with like minded projects (see section 1.1.3 
Sanitation in Dar es Salaam - Future Plans). Potentially even 
engage a wider audience connecting to similar communi-
ties outside of Dar es Salaam, serving as a tool for future 
projects relating to ecological sanitation.
 Using of online services has been proved to be succes-
sful in communicating and promoting activities in multiple 
fields, including agriculture and health in developing coun-
tries. For example, Byomire et al. (2016) found that using 
social media in urban agriculture in Uganda, improved 

exchanging information and commercial activities, such as 
selling and advertising products. According with Byomire 
et al. (2016), an online platform would hence have the po-
tential to improve communication between different sta-
keholders, including the communities, urban farmers and 
local authorities, as well as external actors, such as NGOs 
and like minded initiatives, enabled by the online format.
 
Finally, it is important to note that, in addition to serving as 
a starting point for communication platform, the CPT would 
also serve as a basis for producing evidence regarding dry 
toilets and using urine as fertilizer. This was brought up in 
the interviews implying that sharing the evidence regar-
ding the safety of urine-based fertilizer is needed in order 
to change perceptions towards urine, as was found also in 
Simha et al. (2017). Moreover, the potential of a well docu-
mented pilot is pointed out by Aalto and Bodjawah (2015, 
p.7) who states that, “pilot models are needed for demon-
stration purposes as well as for determining the actual costs 
and preferable design features in practice.”

4.2 challenges and Limitations 
of the study
When providing recommendations it is important to ana-
lyze the feasibility of completing them. With that, limitati-
ons and challenges were analyzed in order to determine 
how best to overcome them. Significant factors during the 
project that served as obstacles were the lack of accounta-
bility, translations, confirmation, accessibility, and scalabili-
ty. It should be noted that while suggestions are made to 
overcome these challenges, there are limits and thus the 
challenges as a whole are still perceived as obstacles, but 
the steps to overcoming them minimize their impact.

 An example of the accountability issue surrounds the res-
ponsibility for maintaining the toilet system. The communi-
ties appeared to assume the local NGO, CCI to take this role 
yet when confronting this accusation, CCI instead stated 
that it was indeed the members themselves. The communi-
cation platform is one way to aid in relieving this challenge 
by having transparent discussions. However, it still remains 
a challenge for the project as it does not formally hold the 
different stakeholders accountable and instead serves as an 
accountability tool.
 Due to global partners working on the project, translators 
are frequently used. During the site visit alone, many issues 
arose and required additional time to clarify miscommuni-
cations. When working within the respective countries the-
se issues can perpetuate and create larger problems. The 
communication platform would serve as a basis to deter 
these issues from snowballing. Additionally, providing a 
glossary page within the platform in which important terms 
are collectively agreed upon and presented in both lan-
guages would assist in preventing translation issues from 
reoccurring. 

Additionally, when working from afar, confirmation of site 
specific information falls on the locals. It was observed that 
this confirmation can be illusive, inaccurate, and at times 
just unavailable. Again utilizing the communication plat-
form would allow for a place to assert these pitfalls and 
gain more awareness to the information needed. As stated 
previously, stakeholder Involvement and the need for ac-
countability would simultaneously diminish this challenge. 
Limitations arise from the ability to hold to the aforementi-
oned suggestions.
 
Given that the suggested platform would be executed as an 
online forum, the accessibility of the platform especially for 
the communities is important to consider; it was observed 
that not all community members had access to smart-pho-
nes. Thus, it is important to make the platform mobile 
friendly, and improve the accessibility by promoting coo-
peration within communities and enabling access through 
other means, such as setting up locations where members 
can access directly.
 
Finally, it should be noted that here only a small scale pi-
lot including one toilet was proposed. This pilot would ser-
ve in mainly providing evidence in terms of edibleness of 
products produced from the fertilizer and feeding the plat-
form to initiate it. Thus, due to the small scale of this pilot, 
transportation issues or other challenges concerning larger 
systems might not be confronted. Furthermore, due to the 
fragility of the system, fewer number of moving parts in the 
pilot would strengthen its ability to succeed. However, a 
small scale pilot does not model the system but only a frac-
tion of it, which is why a larger pilot concerning the whole 
system should be studied in the future. 

5. Conclusion
The objectives of the Upward Spiral project were to de-
termine the prerequisites for a self-sustaining system that 
processes and utilizes treated human waste collected from 
dry toilets, and to investigate the possibilities of engaging 
existing and new stakeholders within the system. 
 Our results confirmed that the existing system does not 
have the capacity either to maintain itself and needs sig-
nificant assistance in order to develop into a business. Our 
findings revealed two bottlenecks depicting the issues 
which are hindering future development of the system. We 
identified three prerequisites required in order to break 
these bottlenecks to allow the system to be self-sustaining 
developing into a business, both “mental” and “physical” 
capacity building are essential.
 

Firstly, communication gap, was identified as one of the 
most crucial bottleneck, as we found that currently the sys-
tem does not foster healthy communication. The communi-
cation gap was found within the communities but also bet-
ween grassroot and governmental level. Thus, functioning 
communication platform was identified as one of the most 
important prerequisites for creating a sustainable sanitation 
system, particularly for the existing sanitation project in Dar 
es Salaam. 
 
The proposed platform in combination with the CPT is seen 
as an opportunity to not only engage and connect various 
stakeholders in the project, but also improve the fragility of 
the system. Thus with when problems arise due to misinfor-
mation it can be confronted immediately. 
 
The second bottleneck hindering the development was 
observed to be the fragility of the system itself. We found 
that numerous links exist in the system, yet no consistent 
project management is taking place currently, resulting in 
the systems fragmented state. Thus it can be argued that a 
Controlled Pilot Toilet (CPT) is required to function as a best 
practice example of a well-managed toilet, decreasing the 
fragility of the system.
 
Thirdly, active stakeholder involvement based on and im-
proved by both the communication platform and the CPT 
was identified as the final prerequisite for the project. By 
active and responsible participation of stakeholders within 
the communities and the governmental level would assist 
in making the system more self-sustainable, and provide 
basis for further development.

Given the fact that communication and active stakeholder 
involvement are identified as one of the most important fac-
tors in development co-operation in this study as well as in 
other literature, further studies on accessible and easy-to-
use platforms and ways to reduce the gap between grass-
roots and governmental level are needed. Furthermore, 
studies addressing the feasibility of dry toilet networks in 
larger context would provide valuable information on al-
ternative solutions for decentralized sanitation networks in 
developing countries.

COMMUnITIES

InSTITUTIOnS

Effects on the Upward Spiral
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