
 Eindhoven University of Technology

MASTER

Success factors for the logistics of human nutrients in urban areas for use in agriculture

Kuipers, R.H.M.

Award date:
2011

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain

https://research.tue.nl/en/studentTheses/2dff9df6-c97a-4d97-a5bd-2d8bdafa2084


 Eindhoven, August 2011 
 
 
 
 
 
 
 

           
 

 
 
 

 
 
 
 
 
 
 
 
 

 
 

identity number 0578610 
 

 
in partial fulfilment of the requirements for the degree of 

 
Master of Science 

in Innovation Sciences 
 

 
 

 
 
 
 
 
 
 
Supervisors: 
dr.ir. A.J. (Annelies) Balkema – first supervisor 
dr.ir. S.D.P. (Simme Douwe) Flapper – second supervisor 
 

Success factors for the logistics of 
human nutrients in urban areas for 
use in agriculture 
 

by Rosa Kuipers 
 



 
 

 

Success factors for the logistics of human 

nutrients in urban areas for use in agriculture 

-Lessons learned from project experiences in the Philippines,  

and a rapid assessment in India- 

 

Rosa Kuipers 

 

 

 

 

 

  

  



 
 

 

  



 
 

 

Success factors for the logistics of human 

nutrients in urban areas for use in agriculture 

-Lessons learned from project experiences in the Philippines,  

and a rapid assessment in India- 

 

Rosa Kuipers 

August 2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supervisors University of Technology: 

   dr.ir. A.J. (Annelies) Balkema – first supervisor 
   dr.ir. S.D.P. (Simme Douwe) Flapper – second supervisor 

 

Supervisor WASTE: 

   ir. S. (Stan) Maessen 
   



 
 

 



v 
 

Preface and Acknowledgement 
This thesis is written for the fulfillment of the Master of Science Technology & Policy of the Department 

Industrial Engineering & Innovation Sciences at the Eindhoven University of Technology. For the field 

research I spent working mostly in the Philippines, visiting ecological sanitation projects in San Fernando 

City, Bauang and Cagayan de Oro. Also, I went to three projects in India. All of these visits have been the 

most beautiful part of my stay. It was a very good experience being in both countries. Only two things are 

assured when doing research in a development country. First, it is certain that things will not work out as 

planned. Second, everything will work out one way or another and a solution will be found because of the 

flexibility and the hospitality of many locals. Through their kindness and willingness to cooperate, they 

have contributed enormously to the realization of this thesis. 

This thesis would not have been possible without the help of many people. First of all, I would like to 

thank all the respondents in the in-depth interviews and the questionnaire for their cooperation. Special 

thanks are for the following people for their continuous help and support during the fieldwork of this 

research: Mr Dan Lapid and Mr Leo de Castro from CAPS, Ms Desiree Alagna, Ms Dianne Orpilla, Mr 

Charlie Balanon, Ms Grace Libong, Mr. Celso Jucutan, Adamor Nisperos, and Hon. Governor Ortega 

from San Fernando City, Mr. Elmer Velasco Sayre and Ms. May Grace Maboloc from WAND 

Foundation, Mr. Robert Gensch of Xavier University, Ms Rebecca. Sabada, Ms Adelfa Sonia Fontz, and 

Marlyn de la Cruz (MENRO Bauang), Marydale B. Costales Marlyn Madayag Dela Cruz from Bauang, 

Mr Viju James and Ms Sharmila Abraham of ICRA Management Consulting Services Limited, Mr. 

Madabh Nayak of FODRA, Mr. Subburaman Marachi of SCOPE, and Mr. Anselm Rosario of Mythri 

Sarva Seva Samithi. I have highly appreciated the openness of you all regarding the matter. Without the 

help of all these people it would not have been possible to write this report. 

Obviously, I have to thank Ms. Annelies Balkema. She was my first supervisor and gave me excellent 

guidance in theoretically underpinning and structuring this thesis. Without her support, this report would 

not have become what it is right now. I would like to thank her very much for her energy and time. Of 

course, I would like to thank also my second supervisor Mr. S.D.P. Flapper and supervisor of WASTE 

Mr. Stan Maessen for their valuable contributions to this report.  

Last, but definitely not least, I would like to thank my parents for all their support and patience during this 

time.  

 

Hopefully you will enjoy reading this report and that it will give some new information and insights. 

 

Rosa Kuipers 

Eindhoven, 2011 

  



vi 
 

  



vii 
 

Summary 
This thesis is the result of a study about the (critical) success factors (CSFs) of the logistics for human 

urine and feces for use in agriculture in urban areas. Extensive field work was done in the Philippines and 

a quick scan in India Experts warn for the next crises “Phosphate Crisis”, which includes that the reserves 

for phosphorus rock are running out while phosphate is the most important ingredient in fertilizer. At the 

same time, sanitation, soil fertility, and food security are other big problems which many developing 

countries face. The EcoSan approach jumps into these challenges through linking sanitation with 

agriculture: human feces and urine can be used as fertilizer and soil conditioner in this age of growing 

demand for food crops. But, the implementation of the EcoSan approach in the urban area has challenged 

itself, including a new logistics structure of these valuables. This requires a new toilet type with urine 

separation, Urine Diversion Dehydration Toilet – UDDT, and as such social acceptance and community 

support participation for a sustainable system of collection, transportation and application in agriculture. 

This research focuses on the (critical) success factors of the logistical issues for transporting human urine 

and feces which are important to make EcoSan successful in an urban area. To investigate this, the 

following research questions have been formulated: 

“Which success factors determine the logistic structure to transport human nutrients from the urban 

suppliers to the processors in rural area‟s”; and 

“How putting the critical success factors into practice in order to strengthen logistics for human nutrients 

in future projects?” 

Research Framework and Methodology 
Previous studies on EcoSan in developing countries have yielded a list of challenges for successful 

implementation of the EcoSan toilet, such as limited acceptance, lack of knowledge, unclear defined 

responsibilities, and lack of a logistic structure for the use of human nutrients in agriculture in case of 

overabundance of human nutrients in their own community. However, these studies tend to concentrate 

on the EcoSan toilet and no focus on logistics of human feces and urine. Hence, the aim of this research is 

to determine the (critical) success factors for the logistics of these valuables and to discover the deep-

rooted factors that underlie the process by which challenges get entrenched and resolved, and to identify 

how these success factors could be beneficial for future EcoSan programs.  

In order to achieve this, the learning-based approach has been used to provide an answer on the research 

questions. An analytical framework has been developed by combining four complementary approaches: 

(1) Douthwaite‟s “ learning selection” approach to innovation”, (2) Korten‟s “learning process approach” 

to success and failure in development projects, (3) WASTE‟s “ISWM approach” to waste management 

projects, and (4) Heierli‟s “market creation approach” to the private sector. The main focus of this study 

is on learning processes within the logistics of human feces and urine in developing countries. 

Douthwaite‟s learning selection approach and Korten‟s process approach provide more detailed insights 

into these issues. According to Douthwaite, technological learning is a result of systematic sense making 

and action by local user‐communities to resolve existing challenges to well functioning of a certain 

technology. This is likely to happen when users of this technology recognize this technology and feel 

responsible for it. Korten‟s focus is more on institutional learning within program‐implementing 

organizations. According to him, learning should take place in three stages: „learning to be effective‟ 
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where focus is the technology to function; „learning to be efficient‟ where the focus is on the output to use 

the technology with fewer resources; and „learning to expand‟ where the focus is on the market. The 

Integrated Sustainable Waste Management (ISWM) approach is incorporated into the learning approach, 

which consists of sustainability aspects and different stakeholders around the sanitation value chain. The 

ISWM chain is used for a broader contextualized view of the waste management system in order to 

understand the context of EcoSan and its logistical issues of human urine and feces. Heierli‟s market 

creation approach provided more insight into the factors which are needed for setting up and stimulating 

the private sector and is used to formulate some policy recommendations in the final chapter of this thesis. 

Data Collection 
During the extensive field work in the Philippines and quick assessment in India, eight EcoSan projects 

were investigated by means of site-visits, questionnaires, and in-depth interviews with several actors. Past 

and ongoing learning processes were reconstructed, and the diffusion of lessons learned within the 

projects and between the local projects was investigated within these case‐studies. The interviews served 

to determine the success factors for the logistics of human feces and urine and to examine learning by 

these implementing organizations. I found little information on logistic structures of human urine and 

feces. 

Analysis and Conclusions 

The case studies were a valuable source for investigating the challenges and its success factors. Critical 

for the success of EcoSan and its logistics of human nutrients are particularly to the technical and 

organizational aspects. Some evidence on tackling challenges through learning was found in the 

investigated programs but complete learning cycles at the local level are rare; a challenge got tackled if it 

was a priority to the logistics service provider but there was no evaluation, generalization, and follow-up 

to improve the logistics service. Also, no experiences and learning are combined to the global level and 

subsequently no findings were used for new projects for coordinating and framing purposes since no 

evaluations takes place at the local level. Also, experiences and learning were not shared directly between 

projects. As a result, the incomplete cycles refer to still existing challenges and diffusion of the innovation 

takes place to a minimum. Therefore, learning moments need to be included but also knowledge has to be 

tacit.  

The critical success factors for the logistics of human nutrients within the EcoSan approach is matching 

the need of farmers with the knowledge and good practices of how to apply human nutrients hygienic 

resulting in convincing yields against reasonable costs and efforts. One has to realize that the innovation 

is still in „learning to be effective‟ stage of Korten and thus practice learning. Enhancing the learning 

process by involving, and taking seriously, the key stakeholders (households, famers, logistics service 

provider) during the entire program from the initial stage until the final stage and demonstrating and 

proving the benefits of human nutrients to local, regional, as well as global actors to generate more weight 

are both important to the success of the logistics of human nutrients in the EcoSan approach. 

Furthermore, it was found that it is rectified that government provides subsidy for the logistics of human 

nutrients because of the avoided costs for health care and water treatment for this government. The 

technology is still in its learning stage which needs time for experience, market regulation, and 

promotion/marketing. However, it is expected that the technology can stay on its own without subsidy in 

the future when the market is evolved.  
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Policy Recommendations 

But the question remains: how putting the critical success factors into practice in order to strengthen 

EcoSan and its logistics for human nutrients and how to encourage learning processes to tackle its 

challenges? On the local level, implementing organizations need to be stimulated to convert tacit 

knowledge to more explicit during all stages of the project cycle in order to transfer developed knowledge 

to other programs, but also to hand over knowledge is case the coalition changes. The exchange of lessons 

learned between programs could be encouraged by a regional platform for both knowledge as well as 

sharing experiences. On the global level, a first step is to spread a clear message to the world about the 

use of human nutrients in agriculture by large international institutes, government, and implementing 

organizations in order to create trust to close the loop that put emphasis on the use of human feces and 

urine: (1) guidelines for safe practices of human urine and feces which will convince farmers, (2) market 

regulation by certifying human feces and urine as a safe and high quality fertilizer, and (3) subsidizing 

EcoSan projects, including closing-the-loop approach, and spreading/publishing the lessons learned. At 

the end, this will bring in all embracing EcoSan program.  
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Glossary  
Black water Waste water carrying urine and feces from toilet facilities 

Challenge A factor which could have a braking force on a system 

Collection facility A collection facility prevents the uncontrolled spreading of material 

containing pathogens. The collection facility, which often needs 

ventilation, safely contains human excreta awaiting transportation. A 

sustainable collection facility makes efficient use of limited space and 

can function effectively over a long period (Netherlands Water 

Partnership, WASTE, PRACTICA, SIMAVI, IRC, 2006). The UDDT 

functions as collection facility; it has a feces chamber and urine 

container underneath the toilet facility.  

Critical Success Factor It is “an element which is necessary for an organization or project to 

achieve its mission” (Rockert, 1979). “They must go well to ensure 

success for a manager or an organization, and, therefore, they represent 

those managerial or enterprise area, that must be given special and 

continual attention to bring about high performance. CSFs include 

issues vital to an organization's current operating activities and to its 

future success” (Boynlon and Zmud, 1984) 

Ecological Sanitation 

(EcoSan) 

A specific kind of sanitation that also aims to USE, e.g. in agriculture, 

the nutrients, trace elements and organic matter present in excreta (see 

also „Sanitation‟) 

EcoSan output The material yielded by EcoSan, which could be human urine, feces, 

excreta, black water, water, and anal cleansing water (see also „Black 

water‟, excreta, and feces). 

Excreta Waste matter discharged from an organism, including both feces and 

urine. 

Feces Bodily waste discharged through the anus. 

Key Stakeholders The person(s) who will ultimately take ownership of the idea, replicate 

it, and make it work. 

Off-site sanitation System of sanitation where excreta are removed from the plot occupied 

by the dwelling and its immediate surroundings.  

On-site Sanitation System of sanitation where the means of collection, storage, and 

treatment (where this exists) are contained within the plot occupied by 

the dwelling and its immediate surroundings. 
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Pit Latrine Latrine with a pit for collection and decomposition of excreta and from 

which liquid infiltrates into the surrounding soil. 

Private sector Individuals, companies, or organizations that provide goods and services 

relating to hygiene improvements on a commercial basis for profit. 

Pour-flush Latrine  Latrine that depends for its operation of small quantities of water, poured 

from a container by hand, to flush away feces from the point of 

defecation. 

Sanitation The means of collecting and disposing of excreta and liquid waste in a 

hygienic way so as not to endanger the health of individuals or the 

community as a whole. 

Sewer A pipe or other conduit that carries wastewater from more than one 

property.  

Sewerage A system of interconnected sewers. 

Sustainability Methods, systems and materials that will not deplete resources or harm 

natural cycles. It has the potential for long-term maintenance of well 

being, which has environmental, financial, economic, and social 

dimensions. 

Toilet A toilet is a primary barrier between the user of this technology and the 

pathogens present in feces, because it contains the collection of excreta 

in a designated and controlled location. In addition to the toilet itself, the 

facility should include the means for hand-washing and provide privacy, 

safety and comfort to the user. Toilet designs should guarantee hygienic 

safety and excreta should be dealt with in a socio-culturally acceptable 

way (Netherlands Water Partnership, WASTE, PRACTICA, SIMAVI, 

IRC, 2006). There are different kinds of toilets: with or without water, 

diverting or mixing the urine and feces, and different kinds of materials 

can be used for construction. This research will focus on Urine 

Diversion Dehydration Toilet. This type of toilet will explained in 

paragraph 3.2.1. 

Transportation system When excreta cannot be treated, deposited or used on-site, it has to be 

transported. Transportation systems can be divided into infrastructure 

base systems, such as sewer networks, or logistic management using 

regular transportation means such as trucks, or tractors (Netherlands 

Water Partnership, WASTE, PRACTICA, SIMAVI, IRC, 2006). Most 

cases of UDDTs are on-site, but urine and feces ends up as a waste and 

not as a fertilizer in agriculture. Transport is becoming important to get 

these valuables to off-site to areas where one is willing to use urine 

and/or feces.  



xviii 
 

  



xix 
 

Abbreviations 
CAPS Centre for Advanced Philippine Studies  

CENRO  City Environment and Natural Resources Office  

CLTS  Community-Led Total Sanitation  

CoA City of Agriculture 

CPN City Plant Nursery 

CRH  Carbonized Rice Hull  
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1 Introduction 

1.1 The Importance of Logistics in Ecological Sanitation 
In densely populated areas, such as cities in developing countries, waste and wastewater pose an urgent 

problem. Furthermore, the world population increases which global food security is becoming an issue 

since soil fertility is decreasing. Fertilizers containing phosphorus derived from phosphorus rock, a non-

renewable resource is need for the food production. But this resource is coming to an end. At the same 

time, organic waste, especially human excreta, can be used in rural agriculture where the nutrients, 

including e.g. phosphorus, contained in this waste can serve as fertilizer to increase crop yields. What 

used to be common practice in many areas of the world is now in many cases hindered by rapid 

urbanization, including decreasing possibilities for local use and the common acceptance of waste 

dumping. However, the waste problems in cities are increasing and the indirect costs of dumping on 

human health and the environment are high and soil fertility in rural areas is declining. Presently, new 

technology and knowledge offer the possibility to close the nutrient loop in a more sophisticated way. The 

separation of urine from the feces in ecological sanitation (EcoSan) opens a wide range of possible 

applications of this resource. EcoSan systems enable the recovery of nutrients from human feces and 

urine for the benefit of agriculture, thus helping to preserve soil fertility, ensuring food security for future 

generations, minimize water pollution and recover bio-energy.  

Source: Esrey et al., 2001 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

FIGURE 1: CLOSED-LOOP ECOSAN; EXCRETA  FOOD 

Use of human nutrients between urban areas and farmland is a critical step towards an ecologically 

sustainable development. Furthermore, increasing access to hygienic sanitation as well as reduction of 

extreme hunger and poverty are important issues addressed in the Millennium Development Goals 

(United Nations, 2009). WASTE and its partner organizations have several EcoSan pilot projects running 

in Africa, Asia, and Latin America and try to improve the living conditions of the poor in urban areas and 

the urban environment in general in a sustainable way. Several types of EcoSan toilets and small-scale 

separation systems have been installed and tested. The main challenge is to set up a sustainable logistic 

structure for collection, storage, transport and application of human nutrients in which the demands of 

urban citizens and rural farmers are fulfilled and at the same time covering all costs.  
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1.2 Problem Definition 

Reusing human nutrients in agriculture is an important component of all closed-loop EcoSan projects. 

Pilot projects demonstrate the usefulness of human nutrients for agricultural purposes at the homesteads 

(Morgan, 2003). However, in urban areas use on-site is not always possible, because of space restrictions. 

Also, WASTE experiences in its projects overabundance of human excreta at one household for its own 

agriculture. As a result, this human output ends up as waste and not as a commodity. At the same time, 

chemical-fertilizer prices are increasing and the soil is (very) degraded in many parts of the world 

(UNEP/ISRIC, 2002). Therefore, a critical step of linking EcoSan-toilets in the urban area with the usage 

of human nutrients in agriculture in the urban area must be emphasized. This will be achieved through 

setting-up a logistic structure. Figure 2 shows the different elements of a EcoSan sanitation system, 

including generation, collection, logistics, treatment, and use. All of them are vital for sustainable 

sanitation.  

 

FIGURE 2: ELEMENTS SANITATION SYSTEM 

This research focuses on the element „Logistics‟, which includes the transportation of human nutrients 

from the collection facility to the treatment facility and storage (Slob, 2005). The logistics is crucial when 

human nutrients cannot be used on site, such as in urban areas. Two options are present for transport: 

direct or indirect. Storage is included in the last option depending on distance and the needs of the 

supplier (e.g. households) and processor (e.g. farmer) of human nutrients. A wide range of practices exists 

for each element.  

1.3 Research Objective 

Research has been conducted concerning human nutrients reusing for agricultural purposes for a couple of 

decades. However, ecological sanitation (EcoSan) is a relatively new technology which is running in 

small-scale pilot projects and due to this not much knowledge is found in literature, although knowledge 

exists in practice. Some EcoSan projects are being applied successfully in many locations in Africa, Asia, 

Europe, America, and Oceania (Eschborn, 2004; Rüd & Münch, 2008), while the execution of other 

projects encounter difficulties, for instance due to limited acceptance, lack of knowledge, unclear defined 

responsibilities, and lack of a logistic structure for the use of human nutrients in agriculture in case of 

overabundance of human nutrients in their own community (Rajbhandari, 2008; Werner et al, 2004; 

Jensen et al, 2004; Otieno, 2005). These studies tend to concentrate on EcoSan toilets. No studies are 

found with respect to logistics of human excreta from the households in urban areas to farmers in rural 

areas since it is a relatively new challenge for closed-loop ecological sanitation. Literature found 

Generation Collection Logistics Treatment Use
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concentrates on logistic structures on rural or urban areas (Mateo & Goze, 2008; Morgen, 2007; Neri, 

2009; Bracken et al., 2009), whereas Slob (2005) discusses transport options for the collection and 

transport of excreta from the households in a specific urban community to farmers outside that city and 

Tettenborn et al. (2007) describe the basics of transport and logistics for ecological sanitation. However, 

these studies resulted in a list of logistic structures, but not in an understanding of the success factors that 

are required to set-up these logistic structures. The key issue of this research is to understand why a 

certain transport and storage option needs to be chosen and who could make this choice.  

1.4 Research Questions 

This will result in several factors which are important to the success of the logistic structure: in this report 

known as the “Critical Success Factors” (CSFs). A CSF is the term for “an element which is necessary for 

an organization or project to achieve its mission” (Rockert, 1979). “They must go well to ensure success 

for a manager or an organization, and, therefore, they represent those managerial or enterprise area, 

that must be given special and continual attention to bring about high performance. CSFs include issues 

vital to an organization's current operating activities and to its future success” (Boynlon and Zmud, 

1984).  Therefore, the first research question is: 

Which success factors determine the logistic structure to transport human nutrients from the urban 

suppliers to the processors in rural areas,  

Once these factors are known, it is interesting to know how these factors could be used for future EcoSan 

projects. Therefore, the second research question is 

How putting the critical success factors into practice in order to strengthen logistics for human 

nutrients in future projects? 

If these questions are answered, it is possible to make recommendations to set-up a logistic structure of 

human nutrients from suppliers in the urban area to the processors in rural areas and to promote it. To 

answer these research questions, several sub-questions have been formulated. 

1.4.1 Sub-questions 

To answer the above stated research questions, first a literature study has been conducted to get an in-

sight of the logistics of human feces and urine. Therefore, the first sub‐questions have been formulated to 

create background information before understanding the current situation in the field and to determine the 

success factors of the logistics for human nutrients. The aim of this sub-question is to identify the 

technical requirements for logistics to set-up a structure between the suppliers and the processors, e.g. 

which equipment and facilities are in use or planned; how are they designed. Human nutrients can be 

processed and/or treated, e.g. thickened, dried, palletized, or mixed up, before they will be used as 

fertilizer for agriculture. This study does not take into account treatment options; the processor (famer) 

uses the human feces and/or urine in the same conditions as it leaves the supplier (households). 

Furthermore, this report assumes that human urine, feces, and excreta can be used as effective fertilizers 

and soil conditioners and are more or less the same as chemical fertilizers. Questions which will be 

answered concerning the technical requirements are on one hand related to the processor (e.g. farmer): 

Who can use when how much urine, feces, and excreta? What is technically required to allow these use 

options? On the other hand, side aspects concerning the suppliers (e.g. households) will be investigated: 

Who will generate when how much of each of the flows (urine, feces, and excreta)? But also: should 
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EcoSan output be collected and transported separated or mixed? What restrictions are there for the 

logistics of human nutrient, e.g. with respect to pathogens? What are the requirements for quality control? 

Most of these questions will be based on literature and will not be a research project on itself. This should 

be done first in order to be able to investigate actors who are related to this logistic structure. The first 

sub-question is therefore:  

Sub-question 1.1: What are the technological requirements, with respect to transport and storage 

and the use of EcoSan output, which have to be considered in setting-up the 

logistical structure? 

After these requirements were known, the author went to the field to investigate the success factors for the 

logistics of human feces and urine in practice. The aim of the case study Fishermen‟s Village in the 

Philippines is to understand the conditions of the current EcoSan situation in order to come-up with a 

sustainable logistic structure for human nutrients that suits the current conditions. Also, rapid assessments 

have been conducted in other EcoSan projects in the Philippines and India for compare the success factors 

if they would hold in other circumstance. To answer the first research question „Which success factors 

determine the logistic structure to transport human nutrients from the urban suppliers to the processors 

in rural areas?‟, six sub‐questions have been formulated.  

First, the different options for the logistic structure of human nutrients from the urban suppliers to the 

processors in rural areas have been determined: What are the different means for collection and transport 

for urine, feces, and excreta? What are the selection criteria? So the second sub-question is:  

Sub-question 2.1: What is the current situation of the EcoSan system in the case study with respect 

to the technical aspects? 

The aim of the next sub-question is to identify the challenges of EcoSan projects especially related to the 

logistics of human nutrients. This has been done in order to be able to investigate what a sustainable 

logistic structure for human nutrients will be in the case of the case study. 

Sub-question 2.2: What are the challenges of (previous) pilot EcoSan-projects concerning the 

logistics of human nutrients in the case study? 

The next sub-question is about the way learning contributed to overcoming the challenges identified. To 

answer this question the learning approach of Korten (1980), Douthwaite (2002, 2005), and Uphoff et al 

(1998) has been used (more information can be found in paragraph 2.1). It is about whether learning has 

contributed and if so, how this process has taken place including how stakeholders interacted, and what 

were the results of those lessons learned. These lessons can be valuable for future projects, and thus are 

necessary for setting up a logistic structure for human nutrients from the households to the farmers.  

Sub-question 2.3: How contributed the learning process to overcome these challenges in the case 

study?  

According to Slob (2005) the costs are high for the logistic structure of human nutrients. Therefore, it 

could be interesting to combine the logistic structure of human nutrients with another waste/recycle 

stream; Which logistic structures are present in the case study? Which current structures could be used for 
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the transport of human nutrients? Are the related actors interested in this option? What are their benefits? 

How to involve other actors of another logistic structure to sustain the system?  

Sub-question 2.4:  Would it be interesting to combine the logistic structure of human nutrients with 

another logistic structure to transport the human nutrients from the suppliers in 

the urban to the processors in the rural area?  

The success factors which have been determined by literature (sub-question 1.1) and during the case study 

(sub-question 2.1, 2.2, and 2.3) have been rapidly tested through a quick scan for other cases in the 

Philippines and India; which factors are determinately for an optimal sustainable logistic structure to use 

human nutrients from the urban suppliers in agriculture of urban processors for a specific case based on 

the case study? Which factors are critical variables (which are insuperable factors)? Which factors are not 

determinatively for a specific case? Which factors are determined by the environment/current situation? 

Which conditions are necessary to guarantee the success of the logistics of human nutrients?  

Sub-question 2.5: Do the success factors determined through literature study and case study hold 

for an optimal sustainable logistic structure to use human nutrients from the 

urban suppliers in agriculture of urban processors for other EcoSan projects? 

Fisherrmen‟s Village is the first EcoSan project in the Philippines. However, the EcoSan projects which 

are implemented after this project could learn from this case. Lessons from previous EcoSan projects are 

valuable and will contribute to the success for future EcoSan projects: How do the knowledge centers 

work together? Therefore, the next sub-question is: 

Sub-question 2.6: What lessons for successful design and implementation of ecological sanitation 

logistical systems can be drawn from previous EcoSan projects?  

 

The World Bank confirms that most successful projects are those that adopt an integrated approach and 

incorporate different aspects to improve their waste management system (Bartone, 2000). To answer the 

second research question, How to model a logistic structure to transport human nutrients from the urban 

suppliers to the rural processors taken into account the success factors?‟, five sub‐questions have been 

formulated. 

The costs and the benefits of the logistic structure have been calculated by means of cost-benefit analysis. 

This analysis is a technique to determine which project contributes most of the objectives bearing in mind 

the limitations on their investible resources. It provides insights in the project feasibility. (Romijn & 

Biemond, 2005). Questions which have been taken into account are: What are the costs and the benefits 

for each potential partner when involved in a certain way in the network? How could continuity be 

generated? Therefore, the next sub-question is: 

Sub-question 3.1:  What are the costs and benefits of the logistic-structure options and how are these 

distributed? 

The next sub-question is on the perspective of the stakeholders of the logistics of human excreta from the 

suppliers to the processors, since the sustainability of the logistic structure for human nutrients will 
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depend on these actors: Which actors are currently involved in logistics of human nutrients? Who should 

execute each of the activities within the logistic structure? Therefore, the next sub-question is: 

Sub-question 3.2:  Which actors have to be involved to sustain the collection and transportation of 

human nutrients for agriculture? 

Actors have (a) role(s) in the logistic structure of human nutrients by their nature, or could be stated in the 

organizations outline. However, these actors need to take their responsibility (obligation to act to benefit 

society at large) in order to sustain this logistics structure: Who should be responsible for the timely and 

correct execution of each of these activities? This results into the next sub-question: 

Sub-question 3.3: How to define the responsibilities of the different actors for a sustainable logistic 

structure for human nutrients? 

Some of the stakeholders have the power either to block or advance it. Some may be interested in the 

project. Interest of the logistic structure of human nutrients from the households to the farmers has to be 

present to ensure sustainability of the project. To understand the stakeholders of the project: What are the 

factors which create interest in the logistics of human nutrients? of how they are likely to feel about and 

react on it? How best to engage them in the project and how to communicate with them?  

Sub-question 3.4: How to create interest of different stakeholders (including private investors) to 

invest in the logistics of human nutrients from the urban to the rural area in 

developing countries? 

It could be possible that the author did not take into account other important issues concerning the logistic 

structure of human nutrients before setting up this research proposal. Therefore, the next sub-question is: 

Sub-question 3.5: Which other aspects are important to the success for the logistic structure of 

human nutrients from the urban to the rural area? 

If these questions are answered, it is possible to make recommendations to set-up logistic structure for 

human nutrients from the urban suppliers to the processors in rural areas and to promote it. 

1.5 Research Justification 

1.5.1 Societal Relevance 

Societal relevance is a broad concept. It encompasses socio‐economic issues such as the increase of 

income, education, and healthcare. But it includes as well environmental topics, such as improved living 

conditions. It answers the question „How will people in developing countries benefit from the logistic 

structure for human nutrients between the urban and rural area?‟; in other words „what are the potential 

advantages of EcoSan and the logistic structure?‟ 

Socio‐economic benefits 

Providing sanitation is related to a positive influence on health care. From the public health point of view, 

the risk is from the pathogens in feces. Urine is virtually sterile; it could contain some pathogens but they 

are not directly harmful for the public health. Therefore, feces are more dangerous to human health than 

any other substance. Diseases are feces-related though water is important if hygiene is to keep them at 
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bay. However, people are more often motivated to have sanitation by comfort, convenience, privacy, 

safety for women and children and social status compared to health aid. Especially for women, having to 

manage with nowhere to „go‟ is not just inconvenient, but an assault on their personal dignity. The night-

time expedition can lead to sexual harassment and attack (Plumb, 2008). In addition, EcoSan-toilets are 

new facilities, which create new jobs. There remains a „job‟ of clearing the human output away from the 

EcoSan toilets in the urban area to the processors in agriculture in urban areas, in which locals should 

provide the service. This will have a positive influence on the income of these service providers. 

Environmental benefits 

Besides socio‐economic benefits, environmental benefits exist for EcoSan toilets. Experts warn for the 

next crises “Phosphate Crisis”, since the reserves for phosphorus rock are running out. While oil can be 

replaced as a source of energy, e.g. sun, wind, nuclear and water, there is no alternative for phosphorus 

(DPRN, 2011). The element phosphorus is essential to human life and the most important ingredient in 

fertilizer. This crisis belongs to the entire world. Recently, “Nutrients Platform” has been launched in the 

Netherlands, which is a network of stakeholders from various sectors to create preconditions for 

sustainable usage of nutrients throughout the value chain (SNB, 2011).  

Terra Preta Sanitation claims that dealing in a certain way with biowaste and sanitation creates very fertile 

soils (Factura et al, 2010). EcoSan will return human nutrients to the soil, when there is a sustainable 

logistic structure to the processors who want it. Soil fertility is defined as the quality of the soil to deliver 

the right amount of nutrients to plants and in the correct proportions. To be fertile, soil needs 

macronutrients (including nitrogen, potassium and phosphorous), micronutrients (e.g. sulfur, chlorine, 

copper, magnesium). Also, fertile soil must contain organic matter, micro- and macro-organisms and a 

relatively low pH value and needs to be well drained. However, the better the soil fertility, the better the 

crop yield, the higher the return on investment. Figure 3 shows the soil fertility around the world: The soil 

is (very) degraded in many parts of the world, including in the Philippines and India. Also, prices for 

mineral fertilizers are growing, while nutrients are in the body output available.  

 

FIGURE 3: SOIL DEGRADATION AROUND THE WORLD (SOURCE: UNEP/ISRIC, 2002) 

One would think that feces have the fertilizing potential. But actually almost all the nutrients are in urine 

(see paragraph 3.3.2).  
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In addition, the competitive technology of EcoSan toilets is the sewage system. Sewers are a quick, easy, 

efficient way of getting rid of human excreta that households generate. First, they are effective for cities 

in a large and overcrowded neighborhoods because they shift large volumes, yet take up very little place. 

Second, they remove excreta completely from the home and neighborhood (pit toilets and septic tanks do 

not since they have to be emptied by hand). Third, minimize the risk of human contact with excreta and 

reduce the presence of flies. Last, sewage systems can stand constant use (e.g. schools, workplaces, public 

areas). However, sewers are not the best solution in urban areas where water is very scarce or intermittent, 

and where it is not feasible to extend them to lower-income settlements or those in city outskirts. Sewage 

systems consume and pollute large amounts of clean water which can cause further pollution when 

discharged. But they are also expensive and beyond local technical and financial capacities to construct 

and manage (Satterthwaite, 2008). 

1.5.2 Scientific Relevance 

As described in paragraph 1.3, some work has been done to identify logistic structures and developing 

EcoSan toilets. Although research has been conducted on single parts of the sanitation chain, never is 

investigated the factors which make a logistic structure of human feces and urine successful.  

1.6 Research Boundaries 

- This research has been started on 31
st
 May 2010 and has been ended on 25

th
 August 2011; 

- Field work has been conducted in the Philippines from 13
th
 August 2010 until 1

st
 October 2010; 

- A Quick Scan has been conducted in India from 2
nd

 October 2010 until 23
rd

 October 2010; 

- During the field work, logistic structures have been investigated for human nutrients from the 

households or community toilets in the urban area to the landfill and processors (e.g. famers,) in 

the rural area; 

- During the quick scan, the critical success aspects found in the Philippines have been evaluated in 

projects in different regions in India to check if they hold or other/additional critical success 
factors need to be taken into account; 

- This research is demarcated to dry EcoSan, meaning waterless EcoSan systems, including 
UDDTs and pit-toilets; 

- The output of dry EcoSan-toilets including human nutrients are: human urine, feces, and excreta;  

- These are the commodities for the logistic structure during this research, since they all contain the 

most human nutrients which are valuable as fertilizers in agriculture instead of ending-up as 

waste with its related negative consequences; 

- Human wastes are waste matter discharged from humans, including excreta, feces and urine; 

- Human excreta is a mix of human urine and feces; 

- Urine is „virtually‟ sterile, but has the potential that it could be polluted; 

- Logistic structures include; 

 Collection facility for human nutrients at the suppliers side (households); 
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 Storage facility of human nutrients at the processors side; 

 Storage opportunities for human nutrients between the suppliers and processors side 

(second transition); 

 Transport opportunities of human nutrients from the households to the famers; and 

 The requirements for the households, transporter and farmers are concerned to logistic 

issues. 

1.7 Method of Data Collection and Assembling 

This research contributes an overview of (critical) success factors for successful sustainable 

implementation of logistic structure of human nutrients between urban citizens and rural famers to the 

current literature. This research has been done based on the learning approaches as described by Korten 

(1980), Uphoff et al. (1998), and Douthwaite et al. (2002). According to Douthwaite et al. (2002) in the 

learning process “stakeholders engage with a new technology, individually playing the evolutionary roles 

of novelty generation and selection, and in their interactions creating recombinations of ideas or 

experience and the promulgation of beneficial novelties”. The learning approach is essential where urine 

diversion and the concept of recycling are unfamiliar and unacceptable. On the other hand, highly 

motivated culture, with few or no basic resistance or taboos may simply require information on the 

options available and specific skills training on how to construct the units and monitor their operations. 

Whatever the combination, the learning approach is important for implementing a sustainable closed-loop 

EcoSan system in a developing country; it permits the users to integrate logistic structure of human 

excreta into their local culture and lifestyle.  

The learning process goes hand in hand with a continuous exchange of knowledge between the different 

stakeholders; not only between the users of the EcoSan toilets, but also within different levels of society, 

including the private sector and the partners of WASTE, and other development-policy organizations. 

Stockholm Environment Institute (2009) recognizes that knowledge development includes different 

aspects. During this research the knowledge development of aspects concerning logistic structure of 

human nutrients have been investigated. Furthermore, these success factors have been identified and 

analyzed in literature first. Thereafter, the case in Fishermen‟s Village has been compared with the 

theoretical findings and lessons learned in this case. Next, these success factors will be tested in other 

cases in Philippines and India to determine if they will hold in different circumstances. These countries 

have been selected during the first research phase. The deliverables of this research are: a list of (critical) 

success factors, and a description of how to model a sustainable logistic structure for human nutrients.  

1.8 Structure of the Report 

This report has been divided into two parts. 

Part A is the preparation of the actual research and is based on excising literature. The first chapter in this 

part of the report consists of an explanation of the research framework (Chapter 2, Theoretical 

Framework: Learning Approach) after which the EcoSan approach and its logistics of human nutrients 

will be described (Chapter 3, Theoretical Background: Ecological Sanitation and its Technical 

Requirements for the Logistics for Human Nutrients).  
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Part B contains the actual analysis of the critical success factors for the logistics of human nutrients. The 

analysis of the case study „ Fishermen‟s Village‟ in the Philippines is described in chapter 4, which is 

divided into several (sub) paragraphs, including the lessons learned, its challenges, and stakeholder power 

analysis. Thereafter, lessons learned and challenges in other projects in both Philippines and India are 

analyzed and compared with the case study (chapter 5) before the support for the logistics design based 

on the cost-benefit analysis (chapter 6). This thesis will come to an end with the conclusions and 

recommendations, and a methodological reflection in chapter 7. 

 

Ch. 1

Ch. 2

Ch. 3 

Ch. 4

Ch. 5

Ch. 6

Ch. 7 Conclusions & Recommendations
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Technical Requirements for the Logistics for Human 

Case Study: Logistics Structures of Feces and Urine in 

Fishermen‟s Village, City of San Fernando, Philippines

Rapid Assessments: Current Situation of EcoSan and its 

logistics for human nutrients in Philippines and India

Model Criteria for Logistics Design, based on CBA

 

FIGURE 4: STRUCTURE OF THE REPORT 
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RESEARCH PART A 
 

2 Theoretical Framework: Learning Approach 
The logistics of human nutrients is an innovation including a whole package of ideas and technologies 

that would supply households with a proper collection service of its EcoSan output and on the other hand 

it could supply the processors with a sufficient amount of these valuables for agricultural purposes. In this 

research I focus on how learning contributed to the development of knowledge concerning the logistics of 

human nutrients or other waste streams in developing countries, since the success factors are embedded in 

generated knowledge.  

Literature teaches us that the main features of a successful innovation are learning and participatory 

(Rouse, 2002) of the local population in all the different stages in the life cycle of a development project
1
. 

This chapter elaborates the learning approaches of Korten (1980), Douthwaite (2002, 2005), and Uphoff 

et al (1998). These learning approaches are used to identify and analyze success factors for the logistics 

needed to use nutrients from human excreta, urine, and feces selected through EcoSan toilets in 

(peri)urban area‟s as a resource in rural agriculture. Without knowing these success factors, it is 

impossible to structurally reproduce and model them in future projects.  

As will be discussed in this chapter, learning takes place in pilot-projects, which are experiments. The 

lessons learned are aggregated, through which knowledge accumulates and its technology can be 

developed. Therefore, these pilot-projects are the blocks on which the technology and its knowledge will 

be build in future projects, since one will learn from its successes, challenges, shortcomings, and barriers. 

In other words, learning involves the search of factors which contribute the successes to keep its success 

or solutions to eliminate the challenges. As a result, success factors can be identified by investigating 

which learning processes have taken place and are taking place. 

Learning does not only take place between the direct actors at project level, but also e.g. implementing 

organisation and policy makers at a higher level are involved. These different actors are linked with each 

other: when one will lack learning, it will influence the other one in the sector. When learning does not 

take place at all levels, one will draw maybe the same conclusions compared to other projects or barriers 

will persist within the project. Learning in local projects and the sharing of the created knowledge is of 

vital importance for the development of knowledge and its technology concerning the logistics of human 

nutrients. But, the questions are: How should take place this learning?, and What are the processes behind 

learning (especially in developing countries)?  

2.1 The Learning Approach  

2.1.1 Innovation histories 

Lessons from the past are guidelines for the future. Douthwaite & Ashby (2005) developed a method for 

learning from innovation histories; it records and reflects on the innovation process. They recognize that 

                                                   
1 The „Project Cycle‟ consist of the following phases: (1) Programming, (2) Identification & design, (3) Appraisal, 

(4) Planning & implementation, and (5) Evaluation. (Romijn, 2007) 
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most innovative and successful organisations were the ones who learn from what is and what not. This 

methodology includes the Learning Selection Model (as described below) and a Social Network Analysis. 

An innovation is an evolutionary process that is driven by experimental learning cycles (Douthwaite, 

2005, p.1). In the process, technologies will fit better to the circumstances, in other words they will 

perform better. The result of this evolutionary selection process depends highly on people‟s social 

network. In this research, innovation histories will help to learn by comparing experiences of the logistics 

of human nutrients across several cases and can reveal successes, highlight conflicts, mistakes, and/or 

other sensitive issues.  

However, what does this Learning Selection Model involve? 

2.1.2 Learning Selection ― Learning in (pilot-)projects/experiments 

Boru Douthwaite (2002) focused on technical learning. He designed an approach called „learning 

selection‟, in which “stakeholders engage with a new technology, individually playing the evolutionary 

roles of novelty generation and selection, and in their interactions creating recombinations of ideas and 

experiences and the promulgation of beneficial novelties”. (Douthwaite, 2002, p.109). This approach is 

based on the learning process of Kolb (1984) and Hunt (1987), which consists of four stages: (1) 

experiences, (2) observations and reflection, (3) forming abstract concepts hypothesis, and (4) testing in a 

new situation. However, Douthwaite extended this cyclic process to learning between projects: the 

process of learning selection (see figure 5). This approach is focussed on a new technology. But what is 

the definition of a technology? Douthwaite (2002) does not provide a definition for this, like many other 

researchers. A technology is not only the hardware, which is the technical art. It is also the software, 

including the knowledge required to create and use the hardware.  

According to Siebeling (2008), the prerequisites for learning selection are: (1) Participants are free to join 

and they select themselves, (2) adopters are able to modify the innovation, (3) evaluation of modifications 

is possible, and (4) there is an unbiased selection mechanism for the modifications. Other key factors for 

the success of learning selection are: (5) the very first idea is formed by a small team, who are the 

researchers/initiators,  (6) this team develops „best bet‟ to the stakeholders of what these key stakeholders 

want, (7) the „best bet‟ will be demonstrated and these stakeholders are convinced that this „plausible 

promise‟ will be beneficial for them, (8) this „plausible promise‟ is simple, flexible, and robust, (9) at 

least one stakeholder is highly motivated , knowledgeable, communicative who champions the process, 

fills in the knowledge gaps, and functions as a selector, (10) Everything with a resale value is not given 

away free, (11) early adaptors understand the concept and are sufficiently motivated to modify and carry 

out sensible learning selection on the „ plausible promise‟, (12) stakeholders take gradually over the 

ownership from the initiators, (13) the need for it is high, (14) in the start-up phase,  the innovation is not 

released too soon to too many learning selection participants, (15) the innovation is not patented or 

protected, (16) the product champion lets go in time, before the expansion and the market takes it over, 

(17) in the expansion phase, the innovation becomes mainstream.  
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FIGURE 5: LEARNING SELECTION MODEL (SOURCE: REPRODUCED FROM DOUTHWAITE, 2002, P.125) 

Researchers will come up with what Douthwaite calls a “plausible promise”. This promise includes an 

idea or technology which is good enough to be adopted by what Rogers (2003) calls innovators
2
. WASTE 

and its local partners create the need of proper sanitation by EcoSan in several local communities around 

the world (e.g. Philippines, India) and help this community to fill in this need with the promise of 

increasing their hygienic circumstances and subsequently helping them by getting their own toilet and 

promise that the feces and urine will be collected in case the community cannot use these valuables in 

their backyard. Also, these organisations have to provide the community with the knowledge besides the 

technology in itself to create awareness. In addition, when the EcoSan idea is sufficient enough, 

innovators will adopt the EcoSan idea and its technology including the logistics of human nutrients.  

What does this learning selection process, in the green box in figure 5, involve? Before participant A 

adopts or rejects the EcoSan idea and its logistics of human nutrients, he/she has experienced, or has 

learned from an experience, that this innovation is a success or does not function well. (note: this 

experience should not been necessarily his/her experience). He/she makes sense of the implication of this 

success or failure, and finds out the real success/problem factor (which is called a lesson). Thereafter, 

(s)he draws conclusions concerning the causes of this success/problem, which leads to an action. This 

action could be an improvement to tackle a failure. But, it can also be an improvement to increase the 

effectiveness or to expand the technology while it is already a success. Subsequently, this action leads to a 

                                                   
2 Rogers (2003) defines innovators as the first individuals who adopt an innovation. They are willing to take risks, 

youngest in age, have the highest social class, have great financial lucidity, very social and have closest contact to 

scientific sources and interaction with other innovators. 
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new experience, a new success/problem, and a new action. However, an action will not be unnoticed by 

other adopters. Participant B will adopt the action of participant as well if it improves the functioning of 

the EcoSan idea and its logistics of human nutrients. This person will experience other 

successes/problems and will again adopt/reject. This learning process can be called lesson-based learning. 

The innovation goes through a project helix until the innovation is sufficient to be adopted by innovative 

farmers, so called innovation process. This is a process that the technology becomes „fitter‟ to the 

condition required by the users, in other words it will perform better.  

In addition, Douthwaite (2002) states that there is a period of co-development in the learning selection 

model between the researcher and the adaptor „service provider‟ (see figure 5). The plausible promise 

incorporates knowledge of the logistics of urine and feces for use mainly from the researchers. Along the 

time this innovation becomes fitter to the local circumstances since the knowledge from the key 

stakeholders will be incorporated in it. The adaptation phase starts when the most innovative stakeholders 

start to invest in these logistics. However, the researchers have to continue with its involvement in the 

logistics; facilitating learning selection by guiding and helping the key stakeholders, filling knowledge 

gaps, selecting beneficial modification and promulgating them, and having its own learning selection 

process. During this phase, both researcher and key stakeholders have equal partnership and the logistics 

will change and improve or it will die in case this innovation is not important enough to the key 

stakeholders. 

2.1.3 Learning Process Approach 

David Korten (1980) focused on institutional learning and the differences in the implementation of 

projects between high‐income and especially in developing countries. As mentioned before, the success 

factors will be investigated to reproduce/model them for future projects. However, Korten warns that a 

new project cannot use generalized experiences from previous projects as blueprints (which are shared 

facts, opinions, and mindsets); especially in developing countries. These countries face limited 

knowledge, ill-defined objectives, and limited present capacity. However, successful projects are “not 

designed and implemented - rather they emerged out of a learning processes in which villagers and 

program personnel shared their knowledge and resources to create a program which achieved a fit 

between needs and capacities of the beneficiaries and those of outsiders who were providing the 

assistance" (Korten, 2002, p. 497). The effectiveness of fit depends on the following direct actors: (1) 

local population, and (2) implementing organisations. The local level should learn in order to develop, 

such as building local capacities. The implementing organisations should learn as well, for instance in the 

optimal design and the organisation of the logistics of human feces and urine.  

In this approach is integrated the first and second order of learning. The first order of learning involves 

learning at project level by the local population. The local projects are carried out by local networks 

which are characterized by local variety. Local projects within the same nation have the same context, e.g. 

policy and cultural aspects. Direct links (contacts) work within the same policy framework. The second 

order learning includes learning at a higher level, on global and regional level, by implementing 

organizations. At this level one could work within collaborations. Knowledge of implementing 

organizations consists of accumulated, global, abstract and generic knowledge, such as abstract theories, 

technical models, formulas, forms, and frames that are shared within the community. The generated 

knowledge is no longer tied its original in the specific context, but is generalized/delocalized and as a 

result can be used in various locations. Since this knowledge is general, actors need to able to respond to 
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the uniqueness of the situation. But also, need to be able to make interpretations and adjustments. 

However, project level and global level are reinforcing and building upon each other by the sharing of the 

accumulated knowledge. Local project could make use of the existing accumulated knowledge of the 

global level. This could by framing and coordinating activities during projects. This way, one will not 

reinvent the wheel and will add its own knowledge to the global level.  

According to Korten (2002, p.498), successful projects in developing countries have to focus on an 

organisation with a well developed capacity for responsive and anticipatory adaption and who embraces 

error, plans and learns with the people, links new knowledge building with action. He developed the 

learning process, which involves three stages: (1) learning to be effective, (2) learning to be efficient, and 

(3) learning to expand. This process can also been seen as a scale for modernisation. First, the mayor 

concern is to achieve high degree of fit of the project with the beneficiary needs at the local level by 

investment in knowledge and capacity building. Thereafter, according to Korten (2002, p. 500), the 

transition to stage 2 is when the organization is “effective in responding to an identified need and it 

achieves an acceptable level of fit between beneficiaries, the working program model, and the capabilities 

of the action research team”.The mayor concern in this phase is to create effectiveness and efficiency by 

the reduction of input but with reaching the same result. Final, the transition to phase 3 would be achieved 

once acceptance levels of effectiveness and efficiency are obtained, the program model is stabilized 

reasonable, cadre trained is expanded, and basic management systems requirements are worked out. The 

emphasis on stage 3 is learning within the implementing organisation in the program, not in one project 

(Korten, 1980, p.500). 

In addition, rural development is often an unpredictable process. Uphoff et al. (1998) identified and 

analyzed the reasons for success and failure of development efforts in rural areas. The success of an 

innovation (i.e. logistics of human feces and urine) does not depend particularly on available financial 

resources (funding), but on “ideas, leadership, and appropriate strategies” (Uphof et al., 1998, viii). 

They describe the elements which can stimulate the translation of ideas into successful projects. First, 

local productivity has to be increased. Local productivity means that “rural people are able to utilize 

those factors of production under their control and other to which they have access to produce 

combinations of goods and services that are demanded and reasonably remunerated by others through 

market transactions" (Uphoff et. al. 1988, pg. 197). On other words, increase in productivity results 

mostly into decrease in input costs corresponding to equal yields, an increase of income of the service 

provider for the collection and transportation of human nutrients, or an increase of production of small-

scale industries in case present. By increasing the productivity, these service providers (and their families) 

will become more independent and create purchasing power, while decreasing financial reliability. By 

creating higher purchasing power, these people have a better chance to break out of the poverty vicious 

circle. Second, well-being need to be increased which involves a lot of different aspects. According to 

Uphoff et al. (1988, p.197), well being consists of “a wide range of attributes, (... ), good health and the 

vitality that comes from good nutrition and freedom of diseases are part of this. The knowledge of 

opportunities, of culture, of religious and other concepts that comes from literacy, (... ),amenities such as 

water, electricity and clothing”. The well-being can be improved if reliable logistic structure of human 

nutrients is available and will be secured, including regular with sufficient capacity. Improving well-being 

is also the main goal of the MDGs to tackle poverty. The third element is empowerment, which is a 

“degree of control over the circumstances and destiny of individuals, their families, and their 

communities. (... ) Empowerment includes the ability to resist encroachment on the economic or cultural 



16 
 

interests that are valued by the individual and the community and to promote those interests by means 

that others are willing to respect.” (Uphoff et al., 1998) This element depends on the attitude and 

perception of people. However, according to Uphoff et al. increased production contributes to 

empowerment, which is subsequently related to well-being. In case poor people will be empowered, the 

power shifts and inequality decreases. Furthermore, the logistics of human feces and urine should aim 

these three elements during the implementation process, which has to mobilize resources, scale up and 

expand, diversify, and innovate constantly. Sustainable development will be achieved through two 

interdependent processes: learning processes and assisted self reliance.  

Next to Douthwaite (2002) and Korten (1980), also Uphoff et al. stress the importance of continuous 

learning and innovation. This would improve the logistics of human nutrients and that it will work in its 

environment. Local productivity and well-being can be reached by properly functioning programs, while 

assisted self reliance could be achieved through empowerment. The local population should be assists by 

implementing organizations to become both independent from these organizations and self reliant. At the 

last phase, the local population will only receive knowledge, such as organizational and technical skills, 

from the implementing organization.  

At the moment, a clear view about closing the loop is present and realization concerning the urgency of 

the nutrient issues is arising, However, the logistics of human feces and urine is still in its infancy; the 

logistics of human nutrients is a „plausible promise‟ as from now in science and advisory world (in terms 

of Douthwaite). The researchers have to be participative with stakeholders, including the direct users of 

the logistic structure, and have to learn concerning the logistical issues of these valuables. However, one 

need to learn first to be effective according Korten. 

So far, it has been discussed the importance of learning within projects. Nevertheless, the learning 

approach does not tell which persons and/organization(s) and their capacity need to be present to set-up 

and develop a project. But the question as well is how to model the logistics of human nutrients which is 

sustainable?  

2.2 Integrated Sustainable Waste Management Approach 

NGOs, such as WASTE, play a clear part in the learning process. WASTE is well known with stakeholder 

participation and could be an interconnection between science and direct user, which could catalyze the 

implementation process. Furthermore, WASTE is specialized in waste and sanitation and has developed 

the Integrated Sustainable Waste Management (ISWM) approach according to their expertise and know 

how regarding this field of study. This model describes the concerning content and provides an overall 

picture of the entire EcoSan chain, its stakeholders, and its different dimensions. It provides more insight 

in a waste management system to determine the affectivity, efficiency, its bottlenecks, to analyze which 

aspects work and which ones not and what triggers sustainable development. Figure 6 (see next page)  

shows the ISWM model. This model promotes technically appropriate, economically and financially 

viable and socially acceptable solutions, which do not degrade the environment, to waste management 

problems.  
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FIGURE 6: THE ISWM MODEL 

The ISWM model recognizes three dimensions in waste management. The first dimension includes the 

stakeholders who are involved and affected by EcoSan and its logistics of human feces and urine. Like in 

every development project it is all about participation of stakeholders. A stakeholder is a person or 

organization that has a stake, an interest in – in this case – a toilet and using human nutrients. In figure 6 

is listed a number of key stakeholders, but they can differ depending on the situation. By definition, 

stakeholders have different roles and interests in relation to waste management. Therefore it is the 

challenge to get them to agree to co-operate for a common purpose: improving the system for the logistics 

of human nutrients. Furthermore, the stakeholders in a particular city or region share a common social and 

geographical context and may be bound together by other systems in addition to waste (human feces and 

urine), (e.g. caste, religion, commercial relationship.  

The second dimension includes the elements of the waste system. The solid waste elements involve how 

solid waste is handled and where it ends up. The flow of solid waste (like most materials) begins with 

extraction of natural resources and continuous through processing, production and consumption stage and 

end with final treatment and disposal. Disposal is only allowed in case waste prevention, minimization, 

recycling, and other kinds of recovery of materials are prioritized. This research is limited to the 

collection and transfer/transport and treatment/disposal elements. 

Final, the third dimension includes the sustainability aspects of the local context that should take into 

accounting when assessing and planning a waste management system. These aspects cover the range of 

factors which influence the sustainability of the entire system, e.g. technical, socio-cultural, and 

environmental aspects. The technical and performance aspects concern the observable practical 

implementation and maintenance of all of the sanitation elements, e.g. which equipment and facilities are 

in use or planned; how are they designed. The environmental aspects focus on the effects of sanitation 

management on land, water and air; on the need for conservation of non-renewable resources, pollution 

control, and public health concerns. The financial-economical aspects relate to budgeting and cost 

accounting within the sanitation system and in relation to the local, regional, national and international 

economy. The social-cultural aspects include for instance the influence of culture on sanitation 

generation and management in the household and in businesses and institutions, the community and its 

involvement in sanitation, and the conditions of workers. The institutional and organizational aspects 

relate to the political and social structures which control and implement sanitation: the distribution of 
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functions and responsibilities; the organizational structures, procedures and methods implicated; the 

available institutional capacities; and the actors, e.g. private sector, who can be involved. Last, the 

political/legal aspects address the boundary conditions in which the sanitation system exists, setting goals 

and priorities; determination of roles and jurisdiction; the existing or planned legal and regulatory 

framework; and the basic decision-making processes. 

2.2.1 Market Creation Approach 

The ISWM approach situates private formal (usually large-scale and institutionalized group) and informal 

(usually small-scale and unregistered group) businesses in the overall socio-technical system of provision 

for waste management. Municipality solid waste management is an essential public service which benefits 

all urban residents. However, internationally the idea has gained ground that communities, the private 

sector and the local government can complement each other resulting in a more effective and efficient 

waste management system, e.g. greater coverage and quality of service. The participation of local 

communities, micro-, and small-scale enterprises is an opportunity to generate income and employment in 

low-income urban areas and as a result contribute to the urban poverty alleviation. The private sector can 

undertake the management and operation of the logistics of human nutrients in specific, especially low-

income areas. Already around the world this sector takes over the role of the government, since public 

services are absent in these areas or do not function properly and the private sector is motivated by social 

concerns as well as profit motives.  

Heierli (2000, 2007) describes the factors which are needed for setting up and stimulating the private 

sector. He emphasizes the market creation approach in development projects. It is a strategy which 

focuses on market creation for products (in this case human urine and feces) which are useful for the poor 

and allow them to get out of the poverty trap, (i.e. using these valuables for agricultural purposes to create 

to save money for chemical fertilizers, increasing the soil fertility, and to generate an income). The aim of 

this approach is twofold: first to supply to poor people useful and affordable products with a high poverty 

alleviation impact and second to create a viable business as a private delivery channel, preferably run by 

poor people. Furthermore, this approach is based on the marketing mix: product, price, promotion, plan, 

and people. The first pillar is need-based product development for a product with a high impact on 

poverty alleviation. With regards to the development of the logistics structure of human feces and urine, 

the poor should be taken into account seriously to understand their needs and constraints. The logistics of 

human nutrients (Product „P‟) is not only one simple piece of service; it may have also some emotional 

values (depending on the perception) provide comfort, privacy, security; it could be a symbol of prestige 

and status (just like having a toilet). The accent is also on affordability and high returns on investments. 

The price „P‟ is a crucial factor in marketing sanitation. The preference in rural sanitation markets is the 

willingness to pay for affordable/cheap latrines (Heierli, 2007, p.13). This is related to income: the higher 

the income, the more willing to pay. A good pricing policy should offer a broad range of different logistic 

models for human nutrients. Furthermore, promotion „P’ and marketing of these logistics is needed to 

learn the poor about the existence of these logistics and to set up a delivery channel which can supply the 

collection and transportation profitable. This could through advertising for desirable behaviors, e.g. 

awareness-raising in different stakeholders, and campaigns. As a result, promotion could create a stimulus 

for increasing the demand for the logistics, since stakeholders generate more knowledge this way and 

create a better motivation. Heierli (2000) points out that promotion needs to be sustained for a long time, 

since the market for the poor is conservative by nature. Last, a market needs to be created for logistics of 

human feces and urine to the extent that it becomes viable for the private sector to deliver this service as a 
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business (place „P‟). Therefore, the private sector (place) needs to be vibrant and thriving which is keen to 

make money and takes into account the needs of the customers, both supplier(s) as well as processor(s). 

Also, market competition will keep the market prices at a reasonable level. It could be important that 

campaigns need support of the government and other organizations to reach the critical mass. Co-

operation with the corporate sector need to be sought to sustain promotion and to make use of existing 

marketing channels, which could result in a win-win situation and it would also reduce the costs of 

marketing. Final, the last aspect „People‟ „P‟ is the driving force for success when the other aspects are 

put in place. Social pressure of using the logistic system of human feces and urine can change behavior 

and totally ban out dumping (e.g. landfill, water streams) of human feces and urine (Heierli, 2007), but 

also seeing human feces and urine as valuable for agricultural purposes. 

2.3 Conclusion: Integrated framework 
The figure below provides an overview of the theories discussed above. The need for the logistics of 

human feces and urine emerges at the global and regional level. General knowledge and aggregate 

experiences have to be translated to local circumstances for framing and coordination of new projects. 

One has to keep in mind Korten's warnings for blueprint approaches (number 1 in figure 7). The project 

has started up according to the ISWM and the marketing approach (2), successes and problems are 

experienced by the key stakeholders, whether this is in the learning to be effective, efficient or expand 

stage (Korten), and action is ideally undertaken to solve these problems or improve the situation to a 

higher level (Douthwaite) (3). Reflection of the experiences takes place (4) and the lessons learned will be 

generalized and aggregated (5) to the global and regional level. In the next project, these lessons are used 

again for framing and coordination activities (6). Furthermore, experiences and its lessons (success or 

challenge) do not only diffuse via the global level. Exchange of experience takes also place directly 

between projects (7).  

 

FIGURE 7: INTEGRATED FRAMEWORK: LEARNING APPROACH COMBINED WITH THE ISWM AND MARKET 

CREATION APPROACH 
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A list of key success factors for the set-up and the development for logistics of human nutrients are 

distilled from the theories discussed. These factors are noted in table 1, in which the numbered key 

success factors in table 1 correspond with the numbers the in figure 7. They are the starting-point of this 

investigation. It is assumed that if they are present, one can implement the logistics of feces and urine in 

different local circumstances.  

TABLE 1: KEY SUCCESS FACTORS FOR THE LOGISTICS OF HUMAN FECES AND URINE 

1 The experiences and learning are known from (previous) projects and used for framing and coordinating 

2. Start up of the project according to WASTE‟s ISWM model, which is expanded with Heierli‟s Market Creation Approach 
3. Experiences and learning within the project takes place, according to Douthwaite‟s learning selection model which is expanded 
with Korten‟s and Uphoff‟s observations 
4. Experiences and learning are evaluated  
5. Experiences and learning are generalized 

6. Experiences and learning combined to the global level 
7. Findings are used in new projects for coordinating and framing purposes 
8. Experiences and learning are shared directly between projects 

2.4 Methodology for using the Learning Approach in this Research 
The goal of this research is to determine the success factor for the logistics of human feces and urine form 

the urban area to the rural area in development countries for use in agriculture. System design and the 

implementation process for the logistics will be compared with the guidelines of the learning, ISWM, and 

the Market Creation Approach. As a result, success factors for the logistics of human nutrients will be 

indicated. 

Literature teaches us that the main features of a successful innovation are learning (Korten, 1980, Uphoff, 

1998) and participatory (Rouse, 2002) of the local population in all the different stages in the life cycle of 

a development project. The purpose of the field-study is to investigate the current situation and to 

investigate whether a learning process exists in the project, and if yes which learning process takes place 

at the local project level. A case study is needed to get insight into the practical implementation of 

EcoSan, the logistics of human nutrients (or other waste/recycle streams) including the success factors 

found in literature and based on other implemented projects so far, with respect to the social-cultural 

aspects, the distribution of responsibilities of the actors, and logistics required to manage the whole 

logistic chain for reusing human nutrients: collection of human nutrients from the suppliers, transport to 

the processors, and storage. Learning processes of the local project are investigated to determine these 

aspects. Therefore, information, including e.g. data and experiences, has been gathered in different case 

studies through semi-structural interviews with all stakeholders of the project including the different 

aspects which are mentioned in the ISWM approach. In addition, with help of the learning approach, it 

has been investigated the learning processes of partner organizations of WASTE who are implementing 

the EcoSan systems. How is the interaction between these stakeholders and the project/program? How 

adapt households, individual users, governance and government to their knowledge? 

In this research, different research methodologies have been used to investigate the current situation and 

opinions of different stakeholders from different sources and different perspectives, including:  

1. Literature study has been conducted to get insight in EcoSan and its possible logistic structures 

and business opportunities, to determine what is already known about technical requirements for 

the logistics of human nutrients and its success factors in literature, to compare these factors with 

the factors found in this research; 
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2. Semi-structural interviews have been conducted with the governor of the national government, 3 

people of the Department of Health, local government units (LGUs), households who use 

UDDTS, farmers who use human urine and feces, and logistics providers in the Phillipines to get 

an in-depth understanding of their opinion towards EcoSan, its challenges and lessons learned, 

and for the future. Unfortunately, I could not interview farmers who use chemical fertilizer but 

are interesting in using eco-fertilizer. According to the Department of Agriculture, Philippines, 

the mind-set of these famers need to be first fully convinced on eco-fertiser before talking about 

using human feces and urine as eco-fertilizer.  

Also, interviews have been conducted with a farmer, households who use UDDTs, the head of the 

EcoSan programs in Trichy, Bangalore, and Delhi in India to get and in-depth understanding of 

their challenges and lessons learned and opinion for the sustainable logistics structures in the 

future; 

3. Field visits and observations have been conducted to different households who use an UDDT, 

farmers who use human feces and urine, and logistic providers to see with my own eyes what is 

really happening in the field. Field visits have been conducted to UDDT owners in Fishermen‟s 

village, Nagyubuyuban, and San Augustin in San Fernando City, Parian Oeste in Bauang 

Municipality, and Cagayan de Oro in the Philippines, which provided an in-depth understanding 

of the current situation and the ideas of the community towards collection, transportation, and use 

of human urine and feces. Furthermore, I have visited EcoSan projects in Delhi, Trichy, and 

Bangalore in India, to compare the lessons learned and the (critical) success factors of the project 

in the Philippines with the projects in India. 

4. Questionnaires have been performed amongst the members of the technical working group of San 

Fernando City and Bauang Municipality. The goal of the questionnaire is to find the challenges 

they face/d in the EcoSan project and its logistics users opinion, to enhance sustainability of the 

program, if learning exists between different projects, and possible improvements to the system. 

The results of the questionnaire are the basis of this research. I preferred to interview these 

members, but since lack of time. I preferred to interview these members, but since a questionnaire 

have been conducted lack of time.  

5. Unfortunately, the method „innovation history‟ could not be used for recording and reflecting on 

the innovation process of EcoSan and its logistics for human feces and urine. This method allows 

comparing and contrasting several innovation histories which can help to identify factors and 

approaches that lead to success, but also those that might need improvement. The challenges and 

lessons learned are tacit knowledge and not transferred to explicit knowledge, which resulted that 

stakeholders did not know more in detail this information. 
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3 Theoretical Background: Ecological Sanitation and its Technical 

Requirements for the Logistics for Human Nutrients 
Ecological sanitation, or EcoSan, is an alternative holistic approach for ecological and economical 

sustainable sanitation. It is based on using urine and feces instead of seeing it as a waste. Separation of the 

valuables urine and feces will be created through using a Urine Diversion Dehydration Toilet (UDDT). 

This approach leads to the reduction of open defecation and subsequently it improves health of the 

community. But also, less human waste will enter the sewerage system. This approach does not only 

focus on preventing pollution by proper disposal of human excreta, but these toilet systems also take 

environmental issues into account: no or a little amount of water, groundwater protection, and recovery of 

nutrients in agriculture.  

EcoSan programs are mostly implemented in rural areas, since human feces and urine cannot be used at 

the household level for agriculture in the urban setting. In case of EcoSan in the urban setting, a logistic 

service is necessary for removing these valuables from this area.  

A logistic service of human feces and urine performs two essential functions: (1) the service collects 

human feces and urine from the urban areas where suppliers live and work (collection); and (2) the 

service transports these valuables to the processors (farmers) in (rural) areas for treatment and/or use 

(transport). Therefore, in designing a logistic service, the technical requirements of the suppliers 

(households), processors (farmers), and logistics provider need to be taken into account. This chapter 

provides only an answer to first sub-question, because this information is general information and 

therefore equal for the case studies investigated: 

Sub-question 1.1: What are the technological requirements, with respect to transport and storage 

and the use of EcoSan output, which have to be considered in setting-up the logistical 

structure? 

The first paragraph describes the characteristics of human feces and urine, since the suppliers 

(households), processors (farmers), and logistics service provider have to deal with these characteristics. 
Thereafter, the requirements for the suppliers, processors, resp. service provider are described. 

3.1 Characteristics of Human Feces and Urine 
The EcoSan toilet „Urine Diversion Dehydration Toilet‟ (UDDT) separates human feces and urine. This 

results into a collection and transportation system that keeps both valuables separate from each other. 

Keeping them separate has three advantages: (a) urine can be used almost immediately since it is virtually 

sterile while feces contains pathogens, (b) feces can 

be treated easier, when they kept dry reduces the 

moisture level (less weight of the feces) and 

subsequently speeds up the die-off of pathogens, 

and (c) less nutrients get lost during the treatment. 

As said, urine is a „virtual‟ sterile product, while 

feces contain micro-organism. Pathogens can be 

transmitted to a new host, e.g. by hands, but also 

over other pathways people can be infected. Figure 

8 shows potential transmission routes, which also 

FIGURE 8: TRANSMISSION PATHWAYS DUE TO 

POORLY MANAGED SANITATION 

(Source: WHO, 2005) 
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includes the barriers that could be raised to prevent pathogens entering a new host by the environment. 

(WHO, 2005). Barriers to avoid transmission could be hand washing after defecation and before cooking, 

construction of sanitation facilities, but also the collection of human feces and urine. In case these barriers 

are poorly managed or used, more disease transmission could be established resulting in more 

infections/diseases.  

The presence of pathogens, bacteria and viruses in human excreta and the impact it can have on public 

and occupational health is a factor which needs to be considered during the design of a logistic structure 

of these valuables. Health protection measures to prevent pathogens from reaching the handlers of human 

feces and urine are: 

- Designing equipment and handling in such a way that spillage of these valuables and direct 

contact with them is minimized; 

- The opportunity to clean equipment; 

- Hand washing and wearing gloves; and 

- Primary treatment at the source of excretion reduces both the number of pathogens in feces as 

well as volume and weight of feces before handling takes place. As a result, required resources 

for collection and transport can be reduced. 

3.1.1 Urine 

Although urine is in general sterile and therefore is not a significant problem to public health, contact 

with urine has to be avoided since cross-contamination with feces can occur which imposes health risks. 

It is recommended to store urine between one and six months when collected from different households, 

since it can be contaminated with feces. However, it also depends on the crop fertilized and the storage 

temperature before application. It is recommended to apply urine (pure or diluted) prior to sowing and up 

until two-thirds of the period between sowing and harvest (i.e. the last application of urine should be 

made one month before harvesting approximately). Also, urine need to be applied close to the soil and 

incorporated into the soil as soon as possible to avoid odor, foliar burns, and loss of ammonia. 

Furthermore, the logistics of human urine deals with different characteristics of these valuables, which are 

listed in the table 2. These characteristics determine the criteria of the materials which can be used for the 

logistics of these valuables as well as under which conditions from the health point of view for the actors 

who are directly in contact with these valuables. 

TABLE 2: KEY CHARACTERISTICS OF HUMAN URINE AND ITS CONSEQUENCES FOR STORAGE AND HANDLING 

Characteristics Consequence for storage and handling 

Urine is a liquid Suction and pouring is possible during handling 
More urine is generated compared to feces More quantity of urine has to be collected and transported, which could 

result in more collection times to collect the urine compared to feces 
Urine is virtually sterile, but a minimal presence of 

pathogens, bacteria and viruses ; 

No extra measures are needed for prevention of disease transmission 

during handling and transportation.  
Bad odor, especially when a woman is in her 
menstruation period and this urine is contaminated 
with blood  

Watertight closure or prevention of movement of the urine (this slows 
down the ammonia production which gives the smell) 

Transformation of nitrate in ammoniac during 
contact with oxygen 

Watertight closure to stop loss of nutrients. This also includes no 
ventilation pipe. 

Urine contains alkaline Prevent contact with eyes and skin 
Urine is corrosive  Use of corrosive resistant material, such as plastics or high quality 

concrete. Usage of metal need to be avoided, stainless steel is possible. 
Urine crystallizes when it stands still.  - Minimize places where urine stands still 
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- Sections where urine stands still should be easily reachable and 
replaceable 
- Pipes need to be cleaned regularly (how often is a matter of experience 

and depends for example on bending and inclination of pipes). 
Hormones and pharmaceuticals are excreted with 
urine (Jönsson et al., 2004); 

No extra measures are needed for prevention of hormones and 
pharmaceuticals transmission during handling and transportation 

(Source: Reproduced from Slob, 2005) 

3.1.2 Feces 

Both untreated as well as treated feces have to be handled with care, since some pathogens are very 

persistent, which depends on the treatment type. Feces must always be treated before application to 

prevent transmission or disease. They have to be stored for about six to twelve months at 18-32 degrees 

Centigrade, or for a shorter time at a higher temperature to allow pathogen die-off (Jönsson et al., 2004). 

Feces can be managed in different methods: (1) composting and applied in ornamentals, urban agriculture 

and large scale farming; (2) drying; and (3) digestion for application as biogas. 

Also, the logistics of human feces deals with different characteristics of these valuables, which determine 

the criteria of the materials that can be used for the logistics of these valuables as well as under which 

conditions from the health point of view for the actors who are directly in contact with these valuables.. 

These characteristics are listed in the below.  

TABLE 3: KEY CHARACTERISTICS OF HUMAN FECES AND ITS CONSEQUENCES FOR STORAGE AND HANDLING 

Characteristics Consequence for storage and handling 

Dry feces are solid Dry feces can be dug out during handling. 

Feces contain micro-organisms (e.g. pathogens, 
viruses, parasitic protozoa, helminthes, and 
bacteria) 

- Primary treatment before handling is strongly advised 
- Health risk related to dried feces is reduced, but still care should be 
taken. 
- No direct contact and no spillage of fresh feces 

Bad odor of fresh feces  Possible measures: 
- Watertight closure 
- Vent pipe that causes an upward airflow 
- Situating the pit not directly under squatting hole (use of a chute) 

- Addition of ash or paper to speed up drying process 
Feces attract insects (e.g. flies and cockroaches) 
and rodents 

Possible measures: 
- Watertight closure to prevent access to the feces 
- Closing of vent pipe with a wire mesh 
- Situating the pit not directly under squatting hole (use of a chute) 

Feces produce methane gas which could result into 
pressure build-up in anaerobe conditions. 

Ventilation (pipe) is necessary 

Heavy metals and other contaminating substances 

(pesticide residues) could be found in urine and 
feces. This is depending on the consumed products 
(Jönsson et al., 2004); 

No extra measures are needed for prevention of transmission heavy  

metals and other contaminating substances during handling and 
transportation 

(Source: Reproduced from Slob, 2005) 

3.2 Technical Requirements of the Suppliers 

In setting-up a logistic structure for human feces and urine, the source of these valuables have to be taken 

into account; the logistics provider needs to deal with the generation design and the volume produced of 

these valuables. 

3.2.1 The Generation Design 

EcoSan covers a wide range of techniques for toilet design and for collection and treatment of human 

urine and feces. These techniques range from low-tech to high-tech solutions, as well as for rural and 
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urban settings and systems. Furthermore, a distinction can be made between on-site
3
 and off-site 

sanitation systems
4
. The Urine Diversion Dehydration Toilet „UDDT‟ is the most commonly used EcoSan 

toilet. This toilet does not use water to flush the urine and feces, but it separates both flows. A special 

designed pedestal (case in the Philippines, see figure 9, left) or squatting pan (case in India, see figure 9, 

right) enables urine diversion. The type of toilet depends on the toilet practices in a certain culture. The 

user of this toilet has to sit or squat over a „dividing wall‟ so that feces drop behind the wall and urine 

passes in the front to avoid mixing of feces and urine. It depends on the UDDT structure how feces and 

urine are collected. In case of a single vault design, urine can be stored in a container and the feces in a 

container stored at the lower part of the substructure (see figure 9). In case of a double vault design, the 

urine can be collected outside the construction in a container and feces in the active chamber. The other 

chamber is for storage, since feces are safe after treatment and/or prolonged storage for at least several 

months. Feces have to be covered with additives, such as ash, lime, carbonized rice hull or saw dust, to 

absorb moisture and increase the pH to destroy pathogens. The ventilation system needs to be installed to 

allow circulation of air and to prevent odor. The figure below shows the two different UDDTS and its 

collection type for both valuables at the generation side 

 

 

 

 

 

 

 

 

 

FIGURE 9: BASIC SINGLE (LEFT) VAULT AND DOUBLE (RIGHT) VAULT UDDT DESIGN AND COMPONENTS (LEFT 

BOWL IN THE PHILIPPINES, RIGHT SLAB IN INDIA) 

The way how the service provider can collect the human feces and urine depends on how the suppliers 

collect/package the returned products. Table 3 (see next page) provides the consequences for collection 

by the service provider.  

Furthermore, the logistic structure depends on the use of drop points for collection (De Brito et al., 2002). 

Suppliers can drop their feces and urine in case the service provider does not collect at the household 

level; the households could get the opportunity to bring their valuables to a central drop point. In this 

case, the households need to have the willingness to use of these drop points. 

                                                   
3 On-site Sanitation = System of sanitation where the means of collection, storage, and treatment (where this exists) 

are contained within the plot occupied by the dwelling and its immediate surroundings 
4 Off-site sanitation = System of sanitation where excreta are removed from the plot occupied by the dwelling and its 

immediate surroundings. 

Source: CAPS Source: Austin, 2002 

Source: Winblad, 2004 
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TABLE 4: KEY CHARACTERISTICS FOR COLLECTION OF HUMAN FECES AND URINE AND ITS CONSEQUENCES 

FOR TRANSPORTATION 

Human 

Excreta 

Collection Option Consequence for transportation 

Urine Central Collection Tank Suction is possible during handling 

 Urine Container Pouring into bigger tank or separate collection of container and 

collection by different means of transportation is possible, e.g. truck, 

tricycle, bullet cart. 

Feces Drum Plastic bags need to be collected from the households or from a 

central collection point 

 Feces chamber Chamber need to be (manual) emptied and can be transported by 

different means of transportation 

3.2.2 Volume of Human Feces and Urine Produced 

The volume of human feces and urine generated determines the volume that needs to be transported. The 

volume produced of human feces and urine varies from region to region. It depends on several factors: the 

age of a person, the water consumption, climate, diet, and occupation. Diet influences the volume of feces 

according to the differences in the digestibility of the food; food low in fiber, e.g. meat, produces smaller 

quantities of feces than food high in fiber that contains also higher moisture content (Vinnerås, B., 2001). 

Also differences exist between communities living in the same region, in either urban or rural areas. The 

amount of urine produced depends significantly on temperature and humidity. It can vary from 0.6 to 1.1 

liter a person a day (Franceys et al., 1992). As a result, direct measurement is necessary to know the 

amount of human feces and urine excreted in a particular situation.  

TABLE 5: VOLUME HUMAN FECES AND URINE PRODUCED 

Diet types Feces (wet mass) 

kg/cap day-1 
Urine 

l/cap day-1 

High Protein diet in temperate 

climate 

0.12 

 

1.2 

 

Vegetarian diet in a tropical climate 0.40 1.0 

*Source: Franceys et al., 1992: Suggestion WHO in case of absence of local information 

A person produces more urine compared to feces. Feces consist mostly of water and can be dried to 70-

90% of its fresh volume. Urine consists mostly of water and it is not recommendable to dry it, since most 

of the nutrients will get lost. The purpose of this research is to transport human feces and urine without or 

limited lost of nutrients.  

In addition, the logistic structure depends on the cooperation of the suppliers. Without their cooperation, 

there is no supply of human feces and urine. As a result, the EcoSan approach cannot start. 

3.3 Technical Requirements for Processors 
The World Health Organization (WHO) has stated that recycled excreta nutrients have the potential to 

ameliorate poverty through the following: Improved household food security and nutritional variety, 

which reduce malnutrition, increased income from sale of surplus crops (the use of excreta and greywater may allow 

cultivation of crops year-round in some locations),money saved on fertilizer, which can be put toward other 

productive uses. (WHO, 2006, p.17). However, in setting-up a logistic structure of human feces and urine, 

technical requirements for the processor of these valuables has to be taken in to account. Questions are: 

how much/when of these valuables does the processor need? 
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3.3.1 Quantity of Fertilizer and Soil Conditioner  

In order to ensure sustained soil fertility and ample harvests, the soil in the cultivation fields needs to be 

replenished with nutrients and soil-improving material. In 

large-scale commercial agriculture, nutrients are mainly 

added to the soil by the application of commercial fertilizers. 

But animal manure and human feces and urine are 

alternative approaches. Human waste is a better fertilizer 

compared to the chemical one; human waste brings the 

nutrients back to the nature, but also it does not make the 

soil poorer. Figure 10 shows that urine contains the largest 

content of the total amount sexcreted nitrogen N, potassium 

P, and phosphorus K, and can be used directly as liquid 

fertilizer. Jönsson, et al. (2004) says that the urine of one 

person could be used to fertilize a 300-400m
2
 crop. Feces 

also contain the macronutrients NPK, but it contains also 

organic matter which is an essential component of healthy soils to maintain or improve soil fertility. 

Figure 10 shows the amount of nutrients distributed in both human feces as well as urine. Feces of one 

person could be used to fertilize 1.5-3.0m2 crops in case the application is for the organic content. 

Furthermore, human urine and feces should not be used at the same time, but preferably in combination 

with each other (Jönsson, et al., 2004).  

However, the nutrient content could vary according to the differences of diet, i.e. meaning the 

digestibility of food. The table below presents the estimated excretion of human nutrients in human 

excreta per capita in India and the Philippines.  

TABLE 6: ESTIMATED EXCRETION OF NUTRIENTS PER CAPITA IN INDIA AND THE PHILIPPINES 

Country Excreta Nitrogen 

kg/cap, year 
Phosphorus 

kg/cap, year 
Potassium 

kg/cap, year 

India1 Urine 

Feces 

3.5 

0.5 

0.4 

0.2 

1.3 

0.5 

Philippines 

(average)2 
Urine 

Feces 

2.2 

n.a. 

0.2 

n.a. 

0.9 

n.a. 

San Fernando 

(Philippines)2 
Urine 

Feces 

2.4 

n.a. 

0.3 

n.a. 

0.9 

n.a. 
1Source: Jönsson et al., 2004, p. 6 ;  
2 Source: Xavier University, 3rd lecture International Lecture Series and Dialogue November 2010 

In the Philippines, data concerning the feces are not indicated until today, since the storage time of feces is 

about 6-12months. Furthermore, the feces issue is more difficult and not so easy to assess: (1) it is 

difficult getting some homogeneous samples, (2) and feces are usually not collected in airtight containers 

(like urine). As a result, a lot of nitrogen will be lost.  

Urine can be applied to plants both diluted as well as undiluted. It can be applied undiluted as long as the 

toxicity level is avoided (Jönsson, et al., 2004, Kvarnström et al., 2006). Several studies have been 

performed to determine the appropriate urine application rates for different crops. The results are 

comparable with synthetic fertilizer (Morgan, 2003, Esrey, et al., 2001, CREPA, 2006, and Xavier 

University, 2010). The amount of nutrients needed depends on type and size of crop. 

(Source: www.newint.org) 

FIGURE 10: NUTRIENTS IN HUMAN URINE 

AND FECES  
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3.4 Requirements for Logistics of Human Feces and Urine 

The logistics provider has to take into consideration technical and health/environmental aspects in 

designing the logistics structure. The table below provides the technical design criteria for logistic 

structures of human nutrients. 

TABLE 7: SET OF POLICY AND DESIGN CRITERIA FOR A LOGISTIC STRUCTURE OF HUMAN FECES AND URINE 

Aspect Policy criteria Design criteria for storage handling and transport 

Health and 
environmental 

 

- The occupational and 
public health is 
safeguarded 

- Feces and urine do not 
enter the direct living 
environment 

- Valuable resources are 
used to the maximum 
extent 

General 

- Spillage consequences of failures is limited and easily cleanable 
- Container and equipment is cleanable 

- The container content is not easily reachable for unauthorized people and not 
reachable for rodents and insects - In- and outlet of storage container above 
maximum rainfall level 
 
Urine storage and handling 

- No direct contact of workers with urine 

- Storage and transport container is watertight 
- Inlet of storage container is small 
- No use of vent pipe 
- No or small occurrence of spillage during handling 

- Prevent contact with eyes 
 
Feces storage and handling 

- No direct contact of workers with fresh feces 
- No or minimal occurrence of fresh feces spillage during handling 
- In case of fresh feces collection the storage and transport container is watertight 

- In case of drying of the feces a double vault pit latrine is used 
Technical 

 
- The system is easy to 
construct and maintain in 

the local context 
- The system is robust 
enough to meet the 

exigencies of normal use 
- The system is safe, user 
friendly and reliable 

- The system is as cost 
efficient as possible 

General 

- Suitable to the physical conditions of the area 

- Rely on locally widely available knowledge, skills, spare parts and materials for 
operation and maintenance 
- Critical sections are easily reachable and replaceable  

- Vehicles and equipment are available on the local market and safe to use  
- Handling is easy and quick 
- Service is performed in the way and at the time that is agreed upon 

- Scheduling of operation is efficient 
- The total weight of vehicles does not exceed the maximum allowed axle weight 
 

Urine storage and handling 

- Use of stainless steel, plastics or concrete (concrete needs to be rubbed down) 
- Urine storage excluded, places where urine stands still are minimized (because 

of crystallizing of urine) 
- Piping system: no flushing water is needed for urine, makes the collection less 
visible. 
 
Feces storage and handling 

- Use of vent pipe 

- A piping system is not appropriate for feces, since water is needed to flush the 
feces, and the feces are not treated 

(Source: reproduced from Slob, 2005) 

Different types for the collection and transportation of human feces and urine are possible. However, 

flexibility of choice for the collection and transportation type is limited since some combinations do not 

work, e.g. a dry toilet cannot be combined with a sewer network.  

As discussed earlier in this chapter, technical requirements of the supplier-side and processor-side have to 

be taken in to account for designing logistic structures of human feces and urine. But also the 

characteristics of feces and urine need to considered transporting. These three dimensions work like a 

balance (see figure 11): if one of the dimensions is distorted, it will have consequences to the other 

dimension. For instance: if the supplier(s) do not produce human nutrients, the processor(s) will have less 
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access to human nutrients and as a result they have to buy more chemical fertilizer, and the logistics 

provider will collects and transports less of these valuables.  

In case of an urban community, households have space restrictions to store their feces and urine. As a 

result, the service provider needs to collect these valuables at time the storage option is full. Therefore, 

the number and locations of intermediate depots (De Brito et al., 2002) to be taken into account in case the 

valuables cannot be transported directly to the processor (farmer).  

FIGURE 11: BALANCE THREE DIMENSIONS OF TECHNICAL REQUIREMENTS FOR THE LOGISTICS OF HUMAN 

FECES AND URINE  

 

 

3.5 Conclusion 
This chapter described the technological requirements, with respect to transport and storage and the use 

of EcoSan output, which have to be considered in setting-up the logistical structure.  

Logistics of human nutrients deals with the processes associated with the flows of the product (human 

feces and urine) from suppliers to processor(s) for purpose of capturing the value. The following technical 

factors have to be taken into account for designing the collection of products: (1) many suppliers (owner 

of the product, e.g. households), (2) the condition of products which could be uncertain both quantity and 

quality, (3) packaging of the returned products, (4) cooperation of the suppliers, (5) the collected products 

have a relatively low value, (6) the number and locations of intermediate depots (buffer points), (7) use of 

drop points for collection, and (8) integration of farmers. 

However, theoretically closing-the-loop is possible between sanitation and agriculture: nutrients flow 

through the human body which will end back in the crop and subsequently will be eaten. This is what 

Douthwait calls „plausible promise‟. The question arises: is closing-the-loop in urban areas happening in 

practice? If yes, how are the human feces and urine transported from the suppliers to the processors? 

Which factors are important to set-up a logistic design for human nutrients? If not, what would be 

necessary to close this loop? These questions will be answered in the next chapters. 

  

Control Characteristics 

human feces & urine 

Processor(s) Supplier(s) 
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RESEARCH PART B 
 

4 Case Study: Logistics Structures of Feces and Urine in 

Fishermen’s Village, City of San Fernando, Philippines 
Fishermen‟s Village is situated in San Fernando City (SFC), which is one of the biggest urban centres in 

La Union province, Northern Luzon, in the Philippines. This EcoSan pilot-project is a housing program 

installed in 2004 by San Fernando City (SFC), Philippines, in which human feces and urine are collected 

from the households. It is expected to find (critical) success factors for the logistics of these valuables, 

since this project is the first EcoSan project located in rural area and where the logistics of these valuables 

is happing for a couple of years. These sections provide the answer to sub-questions:  2.1 What is the 

current situation of the EcoSan system in the case study with respect to the technical aspects?; 2.2 What 

are the challenges of (previous) pilot EcoSan-projects concerning the logistics of human nutrients in the 

case study?; and 2.3 How contributed the learning process to overcome these challenges in the case 

study? 

First is described the context of Fishermen‟s Village in the Philippines. In addition, this chapter is based 

on the researcher‟s observations, semi-structural interviews with 4 households of Fishermen‟s Village 

(see appendix 2), and Focused Group Discussions (FGD) with the community in this village (see 

appendix 3) during the period August - September 2010 to gain an in-depth understanding of the current 

situation.  

4.1 The Context of the EcoSan Approach in Republic of the Philippines  
This paragraph describes the context in which Fishermen‟s Village runs. Understanding the context in 

which this project runs, will result in a better understanding of the learning cycles and challenges of the 

different programs.  

4.1.1 Geography 

The Philippines, officially known as the Republic of the Philippines, is a country located in South East 

Asia in the western Pacific Ocean. The archipelago is made up of 7,107 islands, the Philippines has a 

population of approximately 92million people, which is the 12
th
 most populated country in the world. 

Furthermore, this country is pro ne to earthquakes and typhoons. The geography could influence the 

diffusion of EcoSan and its logistics, for instance UDDTs need to be rebuild/repaired after an earthquake, 

which could involve high costs for households. 

4.1.2 Government 

The government could have an influence in the diffusion of EcoSan approach including its logistics of 

human nutrients, since it could have influence people‟s attitude. The Philippines is one of the developing 

countries in the world. In 2007, the Human Development Index is 0.751, with a country rank of 105
th
 out 

of 182 countries, which indicates that human development is medium (Human Development Report, 

2009). The country has undergone a transformation from an agriculture based country to a newly 

industrialized country and is now dependent on the manufacturing sector and services.  

Facts and figures of the Philippines are shown in table 8.  
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TABLE 8: FACTS AND FIGURES OF THE PHILIPPINES, 2009 

Indicator                                                                    Estimate  

Population, total (millions) 
Rural population (% of total population) 
Urban population (% of total population) 

92 
34 
66 

Population growth (annual %) 1.8 
Surface area (sq.km)(thousands) 300,000 
Life expectancy at birth, total (years) 72 
Mortality rate, infant (per 1,000 live births) 26 
GNI (current US$) (billions) 160.4 
GNI per capita, Atlas method (current US$) 1,790 
Improved sanitation facilities (%of population with access) 
Rural 

Urban (% of urban population with access) 

76 (2008) 
n.a. 

80 

(Source: data.worldbank.org/indicator) 

4.1.3 Sanitation  

About 22 million Filipinos in rural areas and about 49 million Filipinos in urban areas had access to 

private improved sanitation facilities in 2008 (WHO/UNICEF, 2008, coverage estimates improved 

sanitation Philippines, www.childinfo.org/files/SAN_Philippines.pdf). These facilities range from simple 

but protected pit latrines to flush toilets connected to a sewerage system. Open defecation is common in 

the Philippines and since most citizens use directly groundwater from wells for washing and cooking, 

there is a risk for people‟s health. Drinking water wells can be polluted by human excreta, which lead to 

waterborne diseases, such as diarrhea. Moreover, with an average population growth of 1.8% yearly, an 

additional 1.6million people will require adequate and clean sanitation facilities each year. These facts 

raise serious concerns, because poor sanitation has a wide variety of negative impacts. Not only poor 

sanitation, but also poor management and logistics of human excreta could result in negative impacts to 

human health and the environment. Inadequate sanitation and unsafe drinking water could lead to the 

spread of water-related infections/diseases and excreta-related diseases which could lead to illness and 

subsequently to death. In terms of closing-the-loop, citizens have to be willing to use a toilet which is not 

linked with the central sewage system and preferably which keeps separate the human feces and urine 

(UDDT). A sustainable supply of these valuables to the processor is depended on the service of the 

logistics provider, but also on the sustainable supply of human urine and feces from the suppliers. 

Possible questions that could arise are: are the suppliers aware about the need of their human feces and 

urine? Are the suppliers willing to use an UDDT? If not, what hinders them to use this toilet? If yes, are 

the suppliers willing to pay for a collection service? These questions will be discussed later in this 

chapter. 

4.1.4 Soil Fertility  

Soil degradation is high ecological problem in the Philippines (see figure 3, p.7). According to Asio et al. 

(2009) approximately 70% of soils in this country have generally low contents of plant nutrients, 

particular N and P. The loss of nutrient and organic matter is commonly observed in areas where low-

input agriculture is practiced like in most upland areas in the country where the soils are of low fertility 

and where farmers do not practice fertilization The loss of essential nutrients can be due to soil erosion, 

leaching and removal by the growing plant while for soil organic matter, erosion and decomposition are 

the major processes of loss. Furthermore, practices of the farmers that result in loss of nutrients and soil 

organic matter accelerate the degradation of these inherently less fertile soils. (Asio, et al., 2009).  
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In addition, farmers use chemical fertilizers to increase the soil fertility and as a result their crop yields. 

But, the prices of fertilizers increased significant the last decade: for instance the price of urea increased 

312% the last decade in the Philippines (countrystat.bas.gov/selection). Increase in fertilizer price results 

in increase food prices, which subsequently could lead to serious problems for the poor. 

TABLE 9: CURRENT COSTS COMMERCIAL FERTILIZER IN SAN FERNANDO CITY 

Fertilizer N – P – K  Price (P/50kg) 

Urea 46 – 0 – 0 820 

Muriat of Potash 0 – 0 – 60  2000 
Ammonium Phosphate 16 – 20 – 0  840 

(Source: PENRO) 

The low soil fertility and high prices for chemical fertilizers could be an incentive for farmers for 

switching to the use of human feces and urine. The Xavier University, Philippines, conducted a study on 

the monetary nutrient value in urine in the Philippines. The results are shown in the table below. 

TABLE 10: MONETARY NUTRIENT VALUE IN URINE 

Fertilizer 

N-P-K 

Equivalent amount of 

synthetic fertilizer 

Market Price 

(as of 10/2010) 

Subtotal 

 kg/year PhP/kg €/kg PhP/year €/year 

Urea 

46-0-0 

3.74 20.00 0.33 74.80  

Complete 
14-14-14 

3.27 22.00 0.37 71.94  

MOP – Muriate of Potash 

0-0-60 

0.98 28.00 0.47 27.44  

Total per person 174.18 

Total per family 

(average household of 5) 

870.90 

Total in Philippines 16,024,000,000.00 

 

However, possible question that could arise are: are farmers aware of this source for fertilizing their crop? 

If yes, which factor(s) is a drive or hindrance for the farmers to switch to these biological fertilizers? 

These questions will be answered later in this chapter. 

4.1.5 EcoSan in Law and Regulation 

Sanitation policies and regulatory frameworks are important tools and key elements when promoting and 

implementing EcoSan, including the logistics and use of nutrients in human excreta. The last couples of 

years, changes in the regulatory framework created a favorable environment for the implementation of 

ecological sanitation options. Collection, transporting and using human urine and feces is not prohibited 

by law in the Philippines. Mainly Centre for Advanced Philippine Studies (CAPS) and the Philippine 

EcoSan Network (PEN), which was introduced in 2005, are accountable that since 2005 actions were 

taken regarding regulation and legislation concerning EcoSan. In the following, important regulations 

concerning the sanitation sector and its logistics are shortly summarized. 

According to the Local Government Code of the Philippines (RA 7160, 1991), the LGUs are responsible 

to provide basic services and facilities including sanitation. But this code is not strictly enforced due to 

budgetary constraints and low priority for sanitation and sewerage projects (Magtibay, 1999; WB 2003).  
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The Clean Water Act (CWA) was enacted in 2004, while the implementing rules and regulations (IRR) 

went into effect 2005. The primary application of the CWA is to abate and control pollution from land to 

water, however there is one provision related to sanitation. Although EcoSan was not even mentioned in 

the CWA, EcoSan was accepted as a viable sanitation option in the IRR. The Implementing Rules and 

Regulations (IRR) of 2005 appended to the Clean Water Act of 2004 recognizes EcoSan as a viable 

option.  

The main objective of the Code on Sanitation (PD 856, 1976) and its IRR is to protect and promote public 

health. The relevant regulations for wastewater management are stated chapter XVII “Sewage Collection 

and Disposal, Excreta Disposal and Drainage”. According to the code, an approved excreta disposal 

facility is defined as a flush toilet or as an approved pit privy or as any disposal device, which receives 

approval by the Secretary of Health or his duly authorized representative (PD856, 1976, Sec. 72). The 

Secretary of Health or his duly authorized representative has to approve the construction of an approved 

toilet type. Furthermore, municipalities and cities are responsible to provide and maintain a wastewater 

drainage system without causing problems to the community and danger to public health. Individual 

excreta disposal systems for every new building has to be approved by the local health authority (sanitary 

permit) and all houses without approved excreta disposal systems are required to construct such facilities 

under the supervision of the local health officer. Considering individual sewage disposal systems, a 

sanitation permit as well as an operation permit has to be approved by the local health authority. In 

section 5 “Septage and domestic sludge collection and transport” is mentioned that “the septage and 

domestic sludge collection and transport systems shall be done in a sanitary manner to avoid nuisance to the 

public” in which certain conditions of the vehicle will be taken into account. Also, septage and domestic 

sludge shall be processed and treated prior to disposal. In processing and treating domestic sludge and septage, 

the operator shall apply the best applicable and cost-effective techniques as approved by the Department of 

Health (section 6: Septage and domestic sludge processing/treatment). Furthermore, treated domestic sludge  

can be disposed through land application. “The sludge may be applied to agricultural land … as organic 

fertilizer and/or soil conditioner to facilitate nutrient transport and increase water retention.(Section7: 

Disposal of treated/processed domestic sludge, 7.2). However, the NPK and pathogens has to be “within the 

allowable/acceptable limits… prior to land application”. In Section 13.1 in mentioned that the Local 

Government Unit (LGU) needs to formulate and legislate ordinances related to sludge and septage collection, 

handling, transport, treatment and disposal. Also, the LGU has to conduct site inspection and has to 

recommend action.  

In addition, the IRR of the Philippines Ecological Solid Waste Management Act of 2000 includes the use 

of composting toilets and biogas plants, which treat and separate waste at the source, on the grounds that 

subsequent recycling, composting and (re)use of any waste, i.e. collected, would reduce the amount of 

solid waste requiring disposal. 

The Domestic Sewage Collection, Treatment & Disposal states in Section 8 that within 5 years 

households should connect their sewage lines to centralized sewerage. The drawback of this is that there 

are few existing sewerage systems. The question arises: “Where will they be connected even if it is 

specified in the law?” The IRR Section 7 Item 7.2 exemptions from wastewater charges and liabilities if 

EcoSan is used. This is an important selling point of EcoSan and it can convince politicians that EcoSan 

is within the law.  
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The National Sewerage & Septage Management Programme prioritizes a list of sewerage, septage and 

combined systems. This program is mainly focused on legislation of the urban area, which covers only a 

part of society in the Philippines.  

The latest development is the formulation of a Philippine Sustainable Sanitation Roadmap (PSSR), which 

is supported by the World Health Organization (WHO). This roadmap is a guide for sanitation policy and 

programs, which includes ten principles: sanitation as a right, health, participation and stakeholder 

involvement, polluter-pay-principle, financial affordability, sustainability, appropriate technology, reuse, 

social acceptability, and gender equity. 

Because of the Ondoy flooding last September 2009, Emergency Sanitation became a hot topic in the 

Philippines that it was prioritized as one of the five focus areas of newly approved Philippine Sustainable 

Sanitation Roadmap (PSSR). EcoSan is one sanitation technologies to provide a toilet facility in an 

emergency area. During of the Philippine Ecosan Network (PEN) meeting Manilla, Philippines, 19
th

 

August 2010, one agrees that introducing EcoSan by this way people use this type of toilet and will 

probably see it as one of the possible facilities for also at their homesteads. It seemed that it is more 

important to offer a toilet facility since it is about emergency sanitation; the collection and transport of 

human nutrients to close the loop is not covered. However, an extra dimension could be included to 

spread the message of closing-the-loop and its advantages for agriculture in case of a crisis. Showing as 

well the possibilities of using human nutrients for agriculture purposes could create awareness and 

knowledge. 

Currently, a gap consists between national legislation and policies at the local level and local 

enforcement. Therefore, a bridge needs to be developed to connect the different levels which make it 

work at the local level as well. However, the Department of Health (DOH) presented the “Local 

Sustainable Sanitation Strategy” during the “National Consultative Dialogue on Environment & 

Occupational Health & Sustainable Sanitation” at the PLGU in San Fernando in October 2010, which has 

to overcome this gap. This strategy is still under construction.  

EcoSan users are only 1% of total sanitation in the Philippines (Ms. D. Orphilla, personal communication, 

21
st
 September 2010). However, EcoSan is already integrated into mentoring form within the government 

although it is a relatively new technology it. But at the moment, no policies contain the concept of closing 

the loop and formulate requirements regarding the use of nutrients of human excreta.  

4.1.6 EcoSan Projects in the Philippines 

During the last decade a number of EcoSan projects have been implemented in the Philippines, but they 

are still scarce and on a small scale. However they are an interesting object for study, since many 

stakeholders are interested in the systems and since the systems try to find integral solutions for social as 

well as environmental challenges. The Urine Diverting Dehydration Toilets (UDDT) is a relatively new 

technology, although I found that the use of urine and feces as fertilizer is a habit which is practiced 

already in old days in the Philippines. UDDTs are implemented by different NGOs in the Philippines, 

including Centre for Advanced Philippine Studies (CAPS), WAND foundation, Gesellschaft für 

Technische Zusammenarbeit (GTZ), and United States Aid (USAID). However, the use of UDDTs is now 

gaining public acceptance in the Philippines. But most of the projects are implemented in rural areas 

where the users of these toilets use their urine and feces in their backyard.  
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4.2 Background Information 

Before, the households of Fishermen‟s Village lived in a squatter area near the coast. This area is a 

flooding area and as a result the government has to provide the affected community with food, water, 

etcetera every year. Therefore, the major, Jane C. Ortega, looked for an area to reallocate this community 

that they will not be affected anymore by a typhoon. EcoSan is introduced in this village since she is very 

supportive in EcoSan and was implemented under the ISSUE program of WASTE (see appendix 1: 

Background information ISSUE program). The project aimed at providing safe water supply and 

sanitation to the population resettled. The community did not have a choice: no choice in toilet and its 

related logistic structure. When the households entered their houses, it was only the skelet, the windows, 

and the bathroom including an UDDTS, shower, and the pavement of the floor of the bathroom. The 

households have to decorate their house to their own wishes. During transition time (2005), the first 40 

households entered their new houses and in the period 2006-2007 another 49 households.  

                     

FIGURE 12:  FISHERMEN‟S VILLAGE: INTRODUCTION VS. NOWADAYS 

Furthermore, the households pay in phases P700/month, which includes the costs of the UDDT, house 

construction, canal drainage, water, etc. This payment is without the costs for the collection and 

transportation of feces and urine.  

4.3 Logistics Design for Human Urine and Feces 

The City Environment and Natural Resources Office (CENRO) - SFC is allocated to collect and transport 

the human urine and feces from Fishermen‟s Village. In the beginning, this urine was flowing by a piping 

system from each UDDT in every house to a central collection tank in this village. From this point, 

CENRO-SFC collected and transported it to the City Plant Nursery (CPN) with a tank on a truck of 

CENRO. After a certain period of time, the Provincial Environment and Natural Resources Office 

(PENRO) found out that not only urine is flowing to this central tank; it is a mixture of grey-water (water 

from the kitchen, and washing water) and urine. The reasoning is not clear. One argues that households 

connected the pipelines for kitchen water to the pipelines for urine collection. While others argue that 

during construction the pipelines were interconnected. However, in this research the truth is both. In many 

cases something can go wrong during construction. But I can imagine also that households have 

interconnected these pipelines if it is not clear for them that both flows have to be collected separately. 

Even the secretary of the Fishermen‟s Association mentions that the tank is for the collection of urine and 

grey-water. Furthermore, the people living around the nursery complained about the smell of the urine 

and raised hygiene concerns since a slaughter house is located next door. As a result, CENRO could not 
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transport the urine to the CPN anymore. Nowadays, nobody is emptying this tank resulting into that 

spillages drainage into the creek. 

Feces are collected in plastic bags in a plastic drum of the chamber from the UDDT construction. Also, 

CENRO is allocated to collect and transport these bags with the mixture of feces and ash (from here only 

called collection of feces). In the beginning, CENRO collected these bags from Fishermen‟s Village and 

transported it by truck to the CPN or to the landfill. The landfill was included to pre-compost the feces 

before sending it to the nursery in case the collection facility at the nursery is full. After composting, the 

personnel of the CPN mix the composted feces with soil and use this soil conditioner for their 

seeds/seedlings of forest trees, which they give for free to the city, municipalities, and schools. However, 

the CPN faced over-supply of feces: according to the head of the nursery the remaining volume of feces at 

the CPN is still enough for one year more as soil conditioner. As a result, all the collected feces are going 

to the landfill. Nowadays, CENRO collects these bags on a „regular basis‟ (twice a month: on 11
th
 and the 

25
th
)

5
 and additionally if the president of the FVA calls for collection; at the same time together with the 

provision of the ash. But nobody is using these feces for agricultural purposes anymore. Therefore, 

CENRO transports and stores these feces bags at the sanitary landfill.  

In addition, the truck for the collection of feces and urine is primary allocated to collect solid waste in the 

SFC. However, the truck will collect the feces at Fishermen‟s Village after the solid waste collection. 

This collection service is provided for free to the community by CENRO since households do not have 

the budget and one think it is the project for the government. Also, during election period government 

mentions „not burden the people‟, although it is not written down (V. Valdeze – CENRO, personal 

communication, 21
st
 September 2010).  

 

  

                                                   
5
 During the FGD, households mention that the collection should be 15th or 30th day of the month and should be in the afternoon, because 

sometimes it was happen during lunch time,   
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FIGURE 13: INITIAL PLAN (UPPER) VERSUS CURRENT SITUATION (UNDER) OF THE COLLECTION AND 

TRANSPORT OF HUMAN URINE &, FECES, AND GREY WATER AT FISHERMEN'S VILLAGE 

4.4 Collection and Transportation Process of Human Feces 
In Fishermen‟s Village, the feces are collected in a plastic bag in a separate plastic drum, which is located 

in the substructure of each UDDT. The households remove these bags out of the container, and upon 

handling they ensure to tight it firmly before taking it outside the house. This will be done only during 

collection day. Some people have their faces in two black garbage bags and others put the plastic bag also 

in a woven plastic bag to make sure the plastic bag will not break and create spillovers along the road. 

The households take these bags to the door of their house at the collection day. In case the truck does not 

have enough space to enter the street, households carry the bags to the beginning of the road. However, 

households are helping each other: in case somebody is not at home, the family leaves the bag at the door 

and somebody else (e.g. neighbor) will carry this bag to the truck. At the truck, again the households help 

the driver of the truck to lift the feces bag on to the truck. The owner of the house puts new one or two 

plastics in the container, which this family has to buy by themselves. The hauling of these bags will take 

about 45 minutes in this village and the truck is approximately ¾ full. After the collection, the truck 

transports these bags to a special assigned area at the sanitary landfill, which takes about another 45 

minutes from Fishermen‟s Village by truck depending on the traffic. In general, the feces have to be 

stored in a deep pit; this pit and its walls are not covered and the plastics will not be covered with soil. 

But, this area is not easily accessible when it rains: in case of rains the driver has to dump the bags close 

to the pit. At the end, the driver will receives a not from the landfill, which includes the details of the 

load, including its weight.  
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FIGURE 14: COLLECTION AND TRANSPORTATION OF HUMAN URINE AND FECES IN FISHERMEN'S VILLAGE 
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4.5 Learning Processes 

In this paragraph, learning processes that have been taken and/or still are taking place in Fihermen‟s 

Village have been investigated. Several (sequences of) learning cycles have been analyzed and the 

success factors (decision points) underlying these cycles have been identified. The aim of this section is to 

summarize the learning processes and success factors that have been found in the case-study.  

4.5.1 Lessons learned about EcoSan and the logistics of human urine and feces 

Along the program, the Technical Working Group (TWG) - SFC, including CENRO, learned different 

aspects which have influence on the success of the EcoSan approach and the logistics of human urine and 

feces. However, these lessons are not a result of a learning process: when a challenge occurred, the 

service provider made the decision for tackling this challenge, but there was no evaluation, generalization, 

and follow-up to improve the logistics service to Korten‟s next level „learning to be effective‟. Also, this 

knowledge is tacit knowledge and not made explicit, and no evaluations takes place at the local level of 

the logistic structure for human feces and urine. As a result, lessons cannot be used for new projects for 

coordinating and framing purposes, and experiences and learning cannot be combined to the global level.  

Since lessons are tacit and because of the limited time of the respondents, each member of TWG-SFC 

indentified their lessons learned concerning the EcoSan program in their city by means of a questionnaire. 

In-depth interviews have been conducted to generate an in-depth understanding of the relevant topic. 

These lessons learned (which are (critical) success factors) are categorized for the key stakeholders: 

suppliers (households), processors (dumping area/City Plant Nursery), and the logistics provider, and 

subsequently to the aspects mentioned in the ISWM approach.  

4.5.1.1 Lessons Learned: Suppliers 

Technical lessons 

At the start of the project, households used the metal containers to collect the feces. The TWG got them 

for free from oil companies, but in 2005 (within a year) the households faced the problem that a metal 

container will rust and at the end will break. Thereafter, some households used the bamboo-basket tickles, 

which are made of local products produced by some villagers and therefore cheaper to buy compared to 

the metal drums. However, these baskets have disadvantages: a basket will get destroyed when it gets 

wet. That is the reasoning that these drums are changed to plastic drums in 2006: feces do not affect the 

plastic drums, and therefore these drums have a longer life-span,  

SUCCESS FACTOR 1: FECES DO NOT AFFECT PLASTIC DRUMS, AND THEREFORE PLASTIC DRUMS 

HAVE A LONGER LIFE-SPAN THAN DRUMS MADE OF METAL OR LOCAL MATERIALS.  

The TWG-SFC advised to the households to pour sometimes a little water through urine pipelines to 

avoid clogging. (dr. Posades TWG/CHO, personal communication, 21
st
 September 2010) 

SUCCESS FACTOR 2: BLOCKED URINE PIPELINES WILL BE PREVENTED BY POURING LITTLE AMOUNTS 

OF WATER THROUGH THESE PIPELINES BY HOUSEHOLDS. 

Organizational lessons 

Since the adopters of EcoSan and the UDDTs are skeptic about this approach and its technology, the 

consortium conducted consultations with city officials and residents to pay attention to the concerns of the 
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pilot sites. The consortium
6
 learned from experience not to enforce the people to use the EcoSan toilet. 

This way, commitment will be created among the households. Before ISSUE1 and 2, the province had a 

program on sanitation. The province provided the toilets bowls for free to households: anyone who came 

got a toilet bowl, without a meeting or anything. At the end, the bowls became flowerpots. Therefore the 

consortium will meet all the stakeholders of the project, will perform technical assessment, and make sure 

that there is commitment. Only EcoSan assistance will be to the once who have commitment. The 

households will be introduced to the EcoSan structure, including a field study to interact with people who 

use the UDDT. At the end, the community decides which toilet they like. It has to be noted that the 

community does not really have a choice in the ISSUE program: community will only get an UDDT in 

this program, which means that they have to choose for this toilet type otherwise they will not get a toilet 

(within this program), 

SUCCESS FACTOR 3: COMMITMENT OF THE SUPPLIERS FOR USING THE ECOSAN TOILET 

Regular training on proper use, repair and maintenance of the UDDTs is needed during the project, since 

the technology is new and people are not used to it. It is a dry technology in which no water is required to 

clean the toilet; cleaning the toilet with water could result in water is going into the collection bag for 

feces. A mixture of feces and water is not required for several reasons, e.g it will create a smell, 

transportation will be more difficult since it is heavier, and the feces bag will be heavier (therefore more 

difficult) to handle for the household member who takes the bag outside on the collection day. The 

households will recognize faster the message of proper use in case it will be repeated, which results into 

that they remember the message faster and at the end will use it in their daily life.  

SUCCESS FACTOR 4: REGULAR TRAINING ON THE USE, REPAIR, AND MAINTENANCE OF THE ECOSAN 

TOILET. 

Furthermore, the households were skeptic about the technology. Therefore, from the beginning (2004) 

CAPS and TWG introduced an Implementation and Evaluation Committee in project piloting to create 

acceptability, awareness at the household level and to create sustainability. 

SUCCESS FACTOR 5: INTRODUCTION OF AN IMPLEMENTATION & EVALUATION COMMITTEE CREATES 

ACCEPTABILITY, AWARENESS, AND SUSTAINABILITY OF THE USE OF THE ECOSAN TOILET BY 

HOUSEHOLDS. 

Financial lessons 

The construction of the cement row houses and the ceramic UDDT bowls (see chapter 6) are expensive 

for the fishermen‟s folk in this village. Therefore, CAPS and TWG introduced an improvised payment 

scheme embedded in the housing payment to fund the construction costs, but also to create ownership of 

the households. 

SUCCESS FACTOR 6: PAYMENT SCHEME FOR THE ECOSAN TOILET CREATES OWNERSHIP OF THE 

SUPPLIERS (HOUSEHOLDS). 

Social/cultural lessons 

                                                   
6  Consortium = group of different institutions, which is governing the program and works hand-in-hand to 

implement the EcoSan approach  under the ISSUE program. 
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In this research has been found that urban citizens see the sanitation problems in their city and therefore 

see the potential of an EcoSan toilet and do not have problems with the diversion of urine and feces if 

these valuables will be collected regularly.  

SUCCESS FACTOR 7: SUPPLIERS (HOUSEHOLDS) ARE WILLING TO USE THE ECOSAN TOILET (UDDT). 

Not all community members of Fishermen‟s Village are aware about using human feces and urine as 

fertilizer for agricultural practices. As a result, these villagers do not see value of the human feces and 

urine 

SUCCESS FACTOR 8: EDUCATION OF THE VALUE OF HUMAN FECES AND URINE TO GENERATE 

AWARENESS OF ITS POTENTIAL AND COMMITMENT TO (POTENTIAL) FARMERS 

4.5.1.2 Lessons Learned: Processor 

Technical lessons  

From the beginning of the first ISSUE program (2004), the depository cannot handle the feces volume. 

The City Plant Nursery faced an oversupply of feces, since she does not need the quantity of feces 

supplied for the purpose as soil conditioner for their seedlings. During the time of this investigation, feces 

are composted in compost containers and plastic bags with the mixture of feces and ash are hanging 

around containers (which does not seem to me like a hygienic situation, see picture below). The amount 

(which is not known) of feces at the City Plant Nursery (CPN) will take approximately one year more to 

finish it, according to the head of the CPN. As a result, CENRO identified at the sanitary landfill an area 

buffer point for storing and composting the feces. So far, CENRO does not have found/investigated 

another interested party who would like to get the feces. From this point, CENRO learned that an in-depth 

study is needed to get insight in (potential) processors (farmers) who is willing to use human nutrients 

from the initial stage of a project. 

SUCCESS FACTOR 9: PROCESSORS (FARMERS) ARE WILLING TO USE HUMAN NUTRIENTS (HUMAN 

FECES AND URINE) , AND 

SUCCESS FACTOR 10: (POTENTIAL) FARMERS NEED TO BE INCLUDED FROM THE INITIAL STAGE OF 

AN ECOSAN PROJECT TO CLOSE-THE-LOOP. 

 

 

 

 

 

 

 

 

FIGURE 15: USE OF HUMAN FECES AS SOIL CONDITIONER (LEFT) AND STORAGE OF HUMAN FECES (RIGHT) AT  

THE CITY PLANT NURSERY OF SFC 

Feces are waiting to become soil conditioner Feces as soil conditioner for seedlings 
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4.5.1.3 Lessons Learned: Logistics Provider 

Technical lessons 

People complained in 2008 about odor in their house, which was the result of blocked pipelines for the 

transportation of the urine to the septic tank became a problem. The problem was seize and gradient of 

the pipelines; the pipelines were small and since urine crystallizes it will clogging if it stands still. The 

TWG made seize of the pipelines bigger and increased the gradient of the pipelines (the longer the 

distance, the higher the gradient of the pipelines).  

SUCCESS FACTOR 11: BLOCKED URINE PIPELINES (THROUGH STANDING URINE AND WHICH 

SUBSEQUENTLY CRYSTALLIZES) WILL BE PREVENTED BY THE GRADIENT AND SEIZE OF THESE 

PIPELINES.  

Organizational lessons  

In this research is found that the success of the EcoSan toilet (UDDT) depends on the collection service. 

In the beginning the collection of feces was 1x/month and not on a fixed date, because of many of vacant 

houses. (dr. Posades TWG-SFC-City Health Office (CHO), personal communication, 21
st
 September 

2010). A fixed collection schedule is needed to prevent misunderstandings. During the semi-structural 

interviews with the TWG it seems that households will dump the feces into the river incase if there is no 

clearance of the collection time or when the drum is full, or start complaining about the type of toilet and 

would like to switch to another type of toilet (e.g. pour-flush toilet). At the moment of the research, the 

collection schedule for feces the TWG sets the schedules for the collection of feces by CENRO: 11
th
 and 

28
th
 of every month and an extra collection when FVA asks for it and is coordinated with the 

communication system „Fishermen‟s Village Association‟ (FVA). Nowadays,  

SUCCESS FACTOR 12: WELL-DESIGNED COLLECTION SCHEDULE FOR ON TIME COLLECTION OF FECES 

AND URINE (WHICH HAS TO PREVENT HOUSEHOLDS FOR DUMPING HUMAN NUTRIENTS) IS RELATED 

TO THE SUCCESS OF THE ECOSAN TOILET, AND THIS SCHEDULE NEEDS TO BE DISTRIBUTED BY THE 

PRESENT COMMUNICATION SYSTEM. 

The demand of feces needed by the processor(s) has to be equal to the amount collected from the 

supplier(s) otherwise human feces/urine will end up as waste. 

SUCCESS FACTOR 13: THE QUANTITY OF HUMAN NUTRIENTS SUPPLIED BY THE SUPPLIERS 

(HOUSEHOLDS) NEEDS TO BE EQUAL TO THE AMOUNT NEEDED OF THE PROCESSOR (FAMERS). 

Intermediate storage/treatment depots (buffer points) need to be installed for storage of human nutrients 

until the time that a processor is willing to use them. Currently, some feces are waiting to be used as soil 

conditioner, but are still in the treatment process. This results into large storage amounts at the processor 

side 

SUCCESS FACTOR 14: ALLOCATION OF INTERMEDIATE STORAGE/TREATMENT DEPOTS FOR HUMAN 

NUTRIENTS. THE VALUABLES CAN BE COLLECTED OR TRANSPORTED BY/TO THE PROCESSOR AT 

TIME THIS ACTOR NEEDS THEM AND THE SUPPLIER DOES NOT HAVE IT AT HOME ANYMORE. 

Social/cultural lessons 

The City Plant Nursery (CPN) does not want human urine because of its smell. This nursery is located 

next to a slaughter house. It is not the ideal situation of storing urine next to meat for human consumption, 

since urine smells. (A. Nisperos - CENRO, personal communication, 8
th
 Spetember 2010). 
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SUCCESS FACTOR 15: THE SMELL OF URINE NEEDS TO BE TAKEN INTO ACCOUNT FOR THE ACTORS 

WHO ARE STAYING CLOSE TO THE STORAGE AND/OR APPLICATION AREA:  

4.5.2 Challenges of EcoSan and the Logistics of Human Urine and Feces 

The logistics of harvesting and composting feces and urine seem still to be challenging. The following 

challenges are identified by means of a questionnaire to the TWG (since the limited time of this group), 

semi-structural interviews with the households of Fishermen‟s Village to create an in-depth understanding 

of their situation, and by the researcher‟s observations. The (critical) success factors derived from these 

challenges are categorized for suppliers (households), processors (dumping area/City Plant Nursery), and 

the logistics provider, according to the aspects mentioned in the ISWM approach. 

4.5.2.1 Challenges: Supplier 

Technical Challenges 

The ash source is a challenge, because rice is a season product, which results that Carbonised Rice Hull 

(CRH) is not the entire year available in enough amounts needed. A study is needed the whole year to 

investigate which source for CRH or what other kind of cover material can be used and transported to 

Fishermen‟s Village. In the beginning of the project, the salt factory in CSF supplied the ash, which is 

using CRH as full. The TWG-CENRO looked for another source for the ash since the salt factory closed. 

In 2008, CENRO started to buy ash from Pangasinan salt factory. But TWG-CENRO faced the challenge 

that the city has to invest in this: (1) the ash was not for free, while the users of the ash/UDDTs do not 

pay for the ash, and (2) the factory is not close to the city. 

Therefore, the TWG-CENRO found another source again in 

2010: Bauang rice mill. (2010). Currently, it is the 

responsibility of the TWG-CENRO to find another source 

for the ash. The households are encouraged to look for other 

sources and they found a rice cake manufacturer at St 

Visense. The Fishermen‟s Village Association provides 

manpower (labor) to collect and the transport the ash, which 

is needed to cover the feces. 

SUCCESS FACTOR 16: SUPPLY OF COVER MATERIAL 

FOR „FLUSHING‟ HUMAN  FECES NEED TO BE EQUAL TO 

THIS MATERIAL NEEDED DURING THE ENTIRE YEAR 

THAT THE SUPPLIER USES THIS TOILET. 

The households indicated also other challenges on the 

UDDT usage: (1) the drum with feces smells sometimes, 

especially when it is full, (2) cockroaches in the UDDT 

chamber, one household more compared to the other one (see 

figure 16), (3) provision of the ash, (4) health problems by 

using the ash, because of the dust when adding ash to the 

feces; people get sick, common colds, cafs, and difficulties in breathing, (5) children could fall in the 

UDDT since they do not have a toilet chair; the family has to help and guide the kids, and (6) since the 

toilet and the shower are in the same room, they need to wash the toilet every time when taking a shower; 

it does not matter water sealed or UDDT, the floor is every day wet. The attitude of the suppliers/users of 

the UDDT becomes negative to this toilet type because of these challenges, while these challenges will 

not exists in case of using the (pour)flush toilet. These challenges are probably typical challenges for 

FIGURE 16: THE CHALLENGE OF 

COCKROACHES IN THE UDDT CHAMBER 
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many new innovations and need to be solved during the learning process in which the suppliers need to be 

actively involved, since they know best the practices in their community. 

SUCCESS FACTOR 17: SUPPLIERS OF HUMAN URINE AND FECES NEED TO BE ACTIVELY INVOLVED IN 

THE LEARNING PROCESS DURING THE ENTIRE ECOSAN PROGRAM TO TACKLE CHALLENGES RELATED 

TO THE ECOSAN TOILET AND ITS COLLECTION OF HUMAN NUTRIENTS. 

 

Social / Cultural Challenges 

Some citizens use an arinola
7
 in the bedroom, because they are “lazy to go downstairs to go to the 

bathroom”. When people have the space, they will use this urine for their ornamental plants. Some 

households are not sure if urine can be used as fertilizer for their plants and/or vegetables. Other 

households know about this fertilizer but do not know the application manner.  

SUCCESS FACTOR 18: EDUCATING THE USERS OF AN UDDT ABOUT THE FERTILIZATION PRACTICES 

OF URINE AND FECES COULD RESULTS INTO A BETTER UNDERSTANDING FOR THE NEED OF 

COLLECTING THESE VALUABLES AND SUBSEQUENTLY THE NEED OF USING URINE AND FECES FOR 

AGRICULTURAL PURPOSES.  

During the time that the researcher attended the collection of feces, one collected feces bag included 

water next to the feces and ash. The lady of the house explained that her visitors are not used to use an 

UDDT, i.e. they were not aware about how „to flush‟. Mixing feces with water brings several 

disadvantages, e.g. smell, collection challenges. Therefore, visitors of households who use an UDDT need 

to be educated and/or instruction could be introduced to tackle this challenge.  

SUCCESS FACTOR 19: THE SUPPLIERS ARE WILLING TO PROVIDE REGULARLY EDUCATION TO THEIR 

VISITORS (WHICH ARE UNFAMILIAR WITH THIS TOILET TYPE).  

4.5.2.2 Challenges: Processor 

Social / Cultural Challenges 

According to the City of Agriculturists - SFC, a techno-demo farm is needed to increase the awareness 

and encourage of farmers the use aspect of using human urine and feces for agricultural awareness 

through testing sites on use of human nutrients to processors (farmers), and being a show case for 

replication of EcoSan-areas. This would result in better understanding of bringing back the nutrient to the 

soil, i.e. closing-the-loop within the EcoSan approach. 

SUCCESS FACTOR 20: A TECHNO-DEMO FARM CONVINCES FARMERS ABOUT THE BENEFITS OF USING 

HUMAN FECES AND URINE, CREATES AWARENESS OF THE FERTILIZATION PRACTICES FOR HUMAN 

NUTRIENTS. 

According to the City of Agriculturists (CoA), the use of human nutrients was not given enough weight 

during the entire project. The CoA and the academy did not get the capacity; the consortium did not push 

on the use of feces at the moment, since bacteria are still present after treatment according to a recent 

study of Xavier University, Philippines. As a result, these valuables end up at the landfill at the moment.  

SUCCESS FACTOR 21: CLEAR GUIDELINES FOR THE TREATMENT OF URINE AND FECES IN  

AGRICULTURE. 

                                                   
7 Arinola = squatting pan 



45 
 

4.5.2.3 Challenges: Logistic Provider 

Technical Challenges 

The storage area (pit) at the landfill (to store the plastic bags including feces) is not easy accessible by 

truck during all seasons. The pit is about 30meters from the road and the truck driver needs to drive over 

the grass to reach this pit. Especially during raining season the grass becomes mud and as a result the 

truck cannot reach the pit and subsequently the plastic bags will be dumped nearby the put on the grass.  

SUCCESS FACTOR 22: THE STORAGE AREA FOR HUMAN FECES AND URINE NEED TO BE ACCESSIBLE 

FOR THE TRANSPORT OPTION OF THE LOGISTICS PROVIDER. 

As described earlier, in Fishermen‟s Village urine is flowing into the creek, although CENRO is 

responsible for emptying the tank. As a result, urine ends up as a waste instead of a valuable for 

agriculture. The reasoning behind is, that CENRO has other priorities 

SUCCESS FACTOR 23: THE COLLECTION OF HUMAN FECES AND URINE IS PRIORITY TO LOGISTICS 

PROVIDER. 

It is not only urine flowing in the central collection tank at Fishermen‟s Village; also grey water is 

collected in this tank. As a result, this mixture cannot be used for agriculture purposes, since the nutrient 

content is very low and can only be used for watering ornamental plants of the city when collecting this 

mixture.  

SUCCESS FACTOR 24: HUMAN URINE NEEDS TO BE AS PURE AS POSSIBLE BE COLLECTED, WITH NO 

POLLUTION OF OTHER TYPES OF (WASTE) WATER WHICH COULD INFLUENCE/DILUTE THE NUTRIENT 

CONTENT. 

One explained that the piping construction for the collection of urine at the households to the central 

storage tank went wrong during construction. Other source explained that some households connected 

their piping system to the urine piping system. And somebody else from the Fishermen‟s Village 

Association explains that this tank was always meant to be for the collection of urine, batching and 

kitchen water (from the start of the project, it was in the initial plan). However, the mixture of the several 

water flows passes several filers after the tank, which results in „clean water‟ which enters the creek (A. 

Nisperos-CENRO, personal communication, 15
th
 September 2010) But, to the researchers idea this is not 

happening in practice, but also this is not the situation how it is planned and also not the idea about 

EcoSan to use urine for agricultural purposes. Therefore, it has been recognized by CHO more frequent 

collection is needed. This water could be used for watering plants of the city. 

SUCCESS FACTOR 25: THE PIPELINES FOR THE COLLECTION OF HUMAN URINE NEED TO BE 

DIFFERENT FROM GREY-WATER PIPELINES WHICH NEED TO BE TAKEN INTO ACCOUNT DURING THE 

DESIGN PHASE, BUT ALSO THIS NEED TO BE COMMUNICATED PROPERLY TO THE CONSTRUCTORS. 

The feces bags are dumped in pit at the landfill while the surroundings are not covered and the pit is not 

covered to protect the bags against rains. This could pollute the soil/ground water, since bags get broken 

during transport and dumping after every load.  

SUCCESS FACTOR 26: A PROPER STORAGE AREA FOR HUMAN FECES AND URINE TO PROTECT THE 

ENVIRONMENT AGAINST POLLUTION. 
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According to City Health Office (CHO) - SFC, landfill personnel need to be trained/oriented on proper 

composting / storage of human excreta, and cooperators/processors/famers from other barangays who can 

compost these valuables have to be identified. 

SUCCESS FACTOR 27: HANDLERS OF HUMAN FECES AND URINE NEED TO BE TRAINED FOR SAFE AND 

PROPER HANDLING AS PROTECTION FOR BOTH THEIR HEALTH AS WELL AS THE TREATMENT 

PROCESS. 

At the moment, there are „plans‟ to improve the current situation of storage for feces at the landfill. A 

proper treatment is facility is needed in case somebody (e.g. farmer) would like to use/buy these faces to 

increase the soil condition at his farm. Farmers are likely not willing these feces since they cannot be 

recovered hygienic. CENRO proposed to compost the feces in a septic vault with a process known (first 

in – first out) and they have to be stored in a nice way so that these feces will not contaminate the water 

sources at the sanitary landfill.  

 SUCCESS FACTOR 28: A PROPER STORAGE AREA FOR HUMAN FECES AND URINE TO RECOVER  

HYGIENIC THE HUMAN FECES AND URINE. 

 

 

 

 

 

 

 

FIGURE 17: STORAGE OF FECES AT SANITARY LANDFILL 

Environmental/Health challenges 

Currently, handlers (households, as well as the collectors) of human feces do not wear protective gears. 

CHO recognized that the households and the collectors should wear protective gears at the collection time 

so that they can handle properly (hygienic) the feces (or urine in case). Also, the households need to be 

taught on the benefits on the use of protective gears and the city government should provide the protective 

gears to the employee. 

SUCCESS FACTOR 29: PROPER/HYGIENIC PROTECTION MATERIALS NEED TO BE PROVIDED TO THE 

COLLECTORS FOR AN HYGIENIC WORK ENVIRONMENT 

Organizational Challenges 

During the first ISSUE program, the Technical Working Group (TWG) conducted a meeting monthly, but 

during the second program about twice a year a meeting was conducted (dr. Posades – head TWG-SFC, 

personal communication, 21
st
 September 2010). According to the head of the TWG-SFC, around 2007 the 

name Technical Working Group changed to Septic Technical Working Group (STWG). No regular 

Feces waiting to be collected in a pit Result of not covering the feces bags 

Environment of the special storage area 
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meetings are planned, only when concerns or problems arise that is the time the STWG meet. The name 

changed since the CENRO did a research on treatment facility. As a result, EcoSan and its logistics is not 

the focus anymore for CENRO. The last time that the working group discussed about EcoSan was about 

the budget in August. One does not remember the meeting before that time. Also, the different 

departments of SFC have other priorities. For example, the City Health Office has busy days during water 

season to monitor water, because of increasing incidents of diarroea and dengue. Also, the commitment 

between various departments in the TWG is a challenge. As a result, the TWG is not fully aware about 

the current situation concerning the storage of feces at the landfill and the technical challenges which the 

households face. Besides CENRO, other departments are not interested in the logistics of urine and feces 

until one sees that it is a challenge and it is not the situation how it has to be. No commitment for EcoSan 

approach and its logistics for human nutrients is the reasoning that little/no improvements have been 

made the past years; as one of the members of TWG explained: “I do not mind about the logistics. When I 

hear the logistics, I think „ o... nice ideas‟ but that is all. I was in shock when I saw the pictures of the 

landfill where the plastic bags with feces are stored, transfer to area without no houses, but environment 

is still affected. But I know now that I have to be involved in it”.  

SUCCESS FACTOR 30: ALL THE INVOLVED ACTORS WHO ARE RESPONSIBLE FOR ECOSAN AND ITS 

LOGISTICS OF HUMAN FECES AND URINE NEED TO FEEL COMMITMENT TO THIS APPROACH AND ITS 

LOGISTICS SERVICE TO ENSURE ITS SUSTAINABILITY 

Rural Sanitary Inspectors are not educated with regard to sanitation issues. These inspectors seem to look 

to the UDDT-problems in itself and not to the sanitation system in total, including they do not look to the 

logistics of feces and urine. The City plans to improve in this (D. Orphilla – PENRO, personal 

communication, 21
st
 September 2010.)  

SUCCESS FACTOR 31: INSPECTORS FOR THE INSPECTION OF AT THE HOUSEHOLD LEVEL HAVE TO 

LOOK TO THE COLLECTION OF FECES AND URINE AS WELL TO HAVE AN IDEA ABOUT THE 

SATISFACTION OF THE HOUSEHOLDS 

CENRO does not collect always according to the collection schedule, depending on rains in which the 

collectors do not like to work. As a result, not everybody knows the exact schedule for the collection of 

feces takes place. This could result in unsatisfied households.  

SUCCESS FACTOR 32: THE LOGISTICS PROVIDER IS WILLING TO FOLLOW THE COLLECTION 

SCHEDULE  

The researcher experienced that not all the drivers of the service provider are aware of the special 

assigned area for feces at the landfill. Probably, an amount of feces will be dumped at the regular garbage 

area. Therefore, it is recommended to inform personnel (drivers as well as the employees at the landfill). 

SUCCESS FACTOR 33: THE LOGISTICS PROVIDER (AND ITS PERSONNEL) STORES THE HUMAN FECES 

AND URINE AT THE ALLOCATED COLLECTION POINT. 

Financial Challenges 

The expenses for the collection of feces and/or urine provided by CENRO are not included in the housing 

payment of the households. This amount is very expensive for an ordinary fisherman. However, the city 

has the truck and the manpower. But it was agreed for the first three years. After this period, Fishermen‟s 

Village has supposedly to be the responsibility for the logistics of urine and feces. But the community is 

used to the city, and do not have the money still (V. Valdez, Personal communication, 1
st
 September 
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2010). On the other hand, the research can imagine that households do not have the capacity ((in terms of 

money and equipment) to provide this service. However, the city has the equipment and could be the 

service facilitator, but the community has the manpower and commitment and could be the „service 

provider‟. (More information, about the role of the government and the community for future projects, 

can be found in chapter 6) 

SUCCESS FACTOR 34: A PUBLIC-PRIVATE PARTNERSHIP IS POSSIBLE: GOVERNMENT = „SERVICE 

FACILITATOR‟ AND PRIVATE SECTOR = „SERVICE PROVIDER‟  

Political Challenges 

There should be noted that the department Provincial Planning & Development does not allow projects 

which use human urine and feces for agricultural purposes. This is because there are no guidelines in the 

Philippines about using urine and feces until now (mr. M.A. Libatique, personal communication, 27
th

 

August 2010). That is also the reasoning of the consortium that they never push on the use of urine and 

feces. However, the target setting of the province under the ISSUE2 (2006-2010) is to improve 5000 

households on sanitation in which 1000 households have to be improved in San Fernando City and the 

rest in the target in the province divided from 19 municipalities, and 100% sanitation by 2015. This target 

is not related agriculture to close-the-loop. 

 SUCCESS FACTOR 35: COUNTRY SPECIFIC GUIDELINES ON THE USE OF HUMAN URINE AND FECES 

4.5.3 Additional findings 

According to the CENRO of SFC, it is expensive to collect and transport the feces and urine. Combining 

logistic structures of different products could decrease the costs for logistics of these valuables. However, 

it is hard to find any other logistic structures around the Fishermen‟s Village; the community use public 

transport (jeepney or tricycle) for going to the city, and the TWG-SFC is not aware of any transport 

systems around this village. According to CENRO, supply of ash and collection of feces cannot be 

performed at the same time in Fishermen‟s Village because of the time frame of these services
8
  

SUCCESS FACTOR 36: THE LOGISTIC STRUCTURE FOR FECES AND URINE CAN BE COMBINED WITH 

OTHER LOGISTIC STRUCTURES IN CASE THE SERVICE PROVIDER HAS THE TIME/WILLINGNESS FOR 

THIS SERVICE 

4.5.4 Conclusion – Learning process Fishermen’s Village 

The success factors indicated in Fishermen‟s Village are listed in Appendix 4. 

Critical for the success of EcoSan and its logistics of human nutrients are particularly to the technical and 

organizational aspects. This can be explained that the EcoSan approach is a relatively new concept, which 

is still in its early development and is in the first stage which Korten calls „learning to be effective. 

Lessons have been learned in the Fishermen‟s Village project, but the focus is mainly on the EcoSan toilet 

(Urine Diversion Dehydration Toilet „UDDT‟). However, still this EcoSan project faces several 

challenges. These challenges are mainly related to the technical and organizational aspects for the 

logistics provider. These challenges can be overcome by means of learning. However, it was found that 

complete learning cycles are rare in Fishermen‟s Village. As a result, challenges still exist as long as no 

learning processes take place.  

                                                   
8 See Appendix 6: Logistics of Ash, Fishermen‟s Village 



49 
 

The following critical success factors have been determined for the current logistics of feces and urine in 

Fishermen, Village, which is in the „learning to be effective‟ phase of Korten: (1) Commitment of the 

suppliers, (2) Suppliers (households) are willing to use the EcoSan toilet (UDDT), (3) Processors 

(farmers) are willing to use human nutrients (human feces and urine), (4) (Potential) farmers need to be 

included from the initial stage of an EcoSan project to close-the-loop, (5) Allocation of intermediate 

storage/treatment depots for human nutrients. The valuables can be collected or transported by/to the 

processor at time this actor needs them and the supplier does not have it at home anymore, (6) Suppliers 

of human urine and feces need to be actively involved in the learning process during the entire EcoSan 

program to tackle challenges related to the EcoSan toilet and its collection of human nutrients, (7)A 

techno-demo farm convinces farmers about the benefits of using human feces and urine, creates 

awareness of the fertilization practices for human nutrients, (8) The collection of human feces and urine is 

priority to logistics provider, (9) All the involved actors who are responsible for EcoSan and its logistics 

of human feces and urine need to feel commitment to this approach and its logistics service to ensure its 

sustainability, (10) a public-private partnership is possible, government = 'service facilitator' and private 

sector = 'service provider'. 

It can be concluded that the logistics of human nutrients can be accomplished both theoretically as well as 

practically. But the question arises, what is the influence of different stakeholders towards this 

innovation? This question will be answered in the next paragraph.  

4.6 Stakeholder Power Analysis 

The focus of this paragraph is on the perspective of the stakeholders in EcoSan and its logistics for human 

feces and urine in Fishermen‟s Village. Stakeholders are people who have the rights and interests in a 

system, which includes interested parties and affected parties. In this research the Stakeholder Power 

Analysis (SPA) is used as a tool to determine the influence of these stakeholders to its success.  

Different stakeholders are actively involved in the EcoSan project of Fishermen‟s Village which is part of 

the ISSEU program. Different levels of the government are also included in this program. This is the only 

program in the Philippines so far I know until today in which the government is included; the other 

EcoSan projects are implemented by NGOs. ISSEU1 program (2004-2006) and ISSEU2 program (2006-

2010) are collaborative projects. A consortium of different institutions is governing the program and 

works hand-in-hand to implement the main components as mentioned earlier under the ISSUE program. 

The first program was composed of two institutions: CAPS and the City of San Fernando (CSF). In the 

second program, this consortium has been extended by Provincial Government of La Union (PGLU) and 

15 other Local Government Units (LGUs). The stakeholders are categorized into primary or secondary 

stakeholders depending on that they are (1) immediately affected by or (2) can immediately affect the 

system. Those whose livelihood the intervention is aimed at will be amongst the primary stakeholders 

since improving livelihoods is the focus of this intervention.  

4.6.1 Primary Stakeholders 

The importance of the community‟s role in achieving sustainable development has been widely 

acknowledged. EcoSan is focused on two dimensions: sanitation and agricultural. Including both 

households as well as famers is important since they are aware about the needs in their area or application 

of fertilizers and know best how to approach the citizens or other famers. Using local knowledge will 

minimize the chance that a program will fail, because (1) better and more locally projects can be 

developed which creates better innovations (and outputs), (2) local people are more likely to look after 
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something, (3) .the chance of a conflict will be limited if all the likely stakeholders are involved, and (4) 

community involvement strengthens communities and individuals (Warburton & Yoshimura, 2005).  

First, it should be noticed that it is all about surviving for the people who are living in poverty; the poor 

are most concerned about filling their stomach and a place to sleep. This is also the case for the 

community of Fishermen‟s Village. Therefore, it is difficult to speak about environmental issues, such as 

the „Phosphorus Crisis‟, because they do not care and probably do not understand. Furthermore, it is 

difficult to rectify the problems and changing the mentality of the people. Changing people‟s mindset is a 

long term process. Even in the Netherlands it took a long period of time before it reached the current 

situation of sanitation and also nowadays programs are arising about apply possibilities of urine in 

agriculture or other apply possibilities of human waste, such as in Sneek. Besides still some people 

urinate or defecate in public in the Netherlands, although it is not allowed. However, from interviews with 

the locals the impression comes forward that the community is happy with their houses including the 

UDDT and its logistics. They are happy that urine is flowing to a central collection tank since it “avoids 

the smell of urine” and also one mentioned that “it prevents contamination the water sources”. But, some 

of them would like to switch to a water sealed toilet due to the, especially since a water project has been 

started in their village. Their reasoning is because of the maintenance “after using a water flush toilet the 

toilet is already clean, while an UDDT has to be cleaned dry” and the challenges related to the use of the 

UDDT (e.g. cockroaches, dust of the ash, supply of ash, children can fall in the toilet)  

Each EcoSan village under the ISSUE program has an association, which is compiled of different citizens 

of this village. This association supervises the whole community (including book keeping, committee of 

the infrastructure, recording if ever there is a meeting to be done, and being knowledgeable in the data of 

the community like population), and monitors daily operations of EcoSan in the village. But, the attention 

is more towards the UDDT and its operation itself. In case households encounter a problem with their 

UDDT or related services, they have to go first to this association. The association tackles problems 

within the village. In case this association cannot solve it, she will go to the officers of the city, or 

committee of City Renewal Implementing Team (CRIT), or finally followed by the mayor in case the 

problem cannot be solved. The households find their role strong in the community since this association 

was able to maintain peace and order in the village “to maintain peace and order in the village”. 

Supposedly within three to five years, this association had to take over the logistics of urine and feces 

depending on the capability. Probably due to the capacity, lack of knowledge and/or interest this did not 

happen. (V. Valdez - CENRO, personal communication, 21
st
 September 2010). However, it is important 

to involve locals in the EcoSan project, since they are aware about the needs in their area or application 

and know best how to approach their citizens. As a result, using local knowledge will minimize the 

chance that a program will fail. 

From the semi-structural interviews and the focused group discussion with the local community of 

Fishermen‟s Village the impression comes forward that the citizens are willing to pay for the collection 

service, as long as they can afford it; the first suggestion is Php10 for the sake of the collector. But others 

argue “it is the obligation of the city. I do not want to pay for the service since it is the city enforced them 

to use the UDDT and they promised to provide the ash. The ash is a big problem to get it (he seems really 

to get angry). The city wanted that we had to move and that they gave to use the EcoSan-toilet. We did not 

have a choice. If they will charge us for the collection of the feces, they have also to deliver the ash.” But 
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at the end, households would be happy if somebody will collect their feces and urine in a sustainable way 

and are willing to pay for this service.  

Furthermore, some citizens are willing to collect the feces in Fishermen‟s Village when they will earn a 

salary. Their reasoning behind is “to help the community, to avoid over stocking of feces, to avoid bas 

smell inside the houses, to have an extra income, to avoid such illness”, and “these feces could be used by 

the farmers to serve its purpose”. They prefer to take the faces to the storage points by the used of dump 

truck since it can haul all the feces and once, or otherwise any means of transportation. But, they need 

support (financial resources) from the city, e.g. gloves and masks for safety, and a water pump for 

collecting the urine. However, it seems that the people do not have an idea about their income and 

expenses. They just take the salary and spend it according to what the bill requests. One man pointed that 

he would like to start a business, as apart-time job, out of collecting feces and urine from FV, to create an 

extra income. He is also willing to collect it from other villages, such as San Augustin, when others are 

willing to help him with the collection. He is also willing to go for a loan to buy a truck. A truck because 

this vehicle can collect the whole amount at once. The question is: “where to take it?” 

The City Plant Nursery still uses the human feces of Fishermen‟s Village which are collected some time 

ago. It is very important to have processors of human nutrients in the project, since it is the last part of 

closing-the-loop of human nutrients in this village: bringing nutrients back to earth by using the human 

nutrients for agricultural purposes. To the researcher‟s opinion, that is one of the reasons that Fishermen‟s 

Village is a success story, although the program still faces some challenges. The nursery plays a role 

model that urine and feces can be used, and it will gain some more power since the nursery is of the city. 

However, the consortium never pushed on the use aspect of human feces and urine, since no guidelines 

are on the use of human nutrients for agriculture. But human urine and feces can also be used for 

ornamental plants, while health risks are minimized, and it could be used as an example for potential 

processors (famers) to see the influence of using human excreta as fertilizer and soil conditioner on 

plants.  

The role of a Local Government Unit (LGU), or municipality, is important in an EcoSan program. The 

LGU of SFC has it is own Technical Working Group (TWG). The role of this group is identification, 

planning, monitoring, and evaluation of the project, including solving the problems faced in an EcoSan 

project. After trained the locals and build the UDDTs the TWG transferred to the villages to maintain it. 

Also, they are connected with the households. The overall chairman of the Technical Working Group 

(TWG) in CSF is from the City Health Office, CSF. This TWG includes the following departments: (1) 

Social Welfare & Development, which checks the financial status of the households, if they are poorest of 

the poor (no source of income, indigent), (2) Department of Engineering, which plans the structure of the 

EcoSan facility, (3) Planning, which plans the program (including EcoSan toilet as a part) and are only 

involved when something has to be done in the project related to planning and structure of the facility, (4) 

City Environment and Natural Resources Officer „CENRO‟, which is assigned for the collection, 

transportation, and use of feces and urine and delivery of ash for covering the feces. This department was 

assigned from the beginning of the EcoSan program for the logistics of these valuables, because the city 

has a truck, landfill, plant nursery, and is in charge of watering the plants. Furthermore, CENRO provides 

training for the logistics and taking care for composting to its employees. (5) Department of Agriculture 

„DoA‟, which is responsible for the use of human nutrients as a soil conditioner/fertilizer, and (6) City 

Health Office „CHO‟ monitors and evaluates the UDDT facilities (not logistics of urine and feces) and the 
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operation and maintenance of UDDT (usage), provides training on use of toilet, personal hygiene, 

transmission of water borne and food born diseases. The CHO promotes and supports EcoSan. It is 

incorporate in the mothers class (=group of people „mothers‟ and sometimes fathers, with lecturers on 

maternal and child care, water and sanitation in which EcoSan as a part. Furthermore, this department 

allocates Rural Sanitary Inspectors (RSI). These are locals who are monitoring the sanitation situation in 

the village, since the government has not the capacity to run around if they are collecting the human 

feces/urine. 

During the semi-structural interviews it became clear that the main concerns of the Technical Working 

Group have lack of budget, but also they have other priorities, which make it hard for the city to close-

the-loop, but also keep it closed.  

TABLE 11: ECOSAN BUDGET CENRO 

Year Budget 

(PhP) 
Spent 

(PhP) 

2009 200,000 200,000 

Jan - Oct 2010 200,000 87,000 

 

However, the San Fernando City serves as a model to other projects/programs and has a special spot by 

standing alone. It can act independently; it does not have to ask any permission of the Province; it is 

allowed to work on its own.  

The logistics of human excreta is within the jurisdiction of the City, meaning that there is no arrangement 

with the private sector to provide this service. Also, the City is independent of the province autonomous. 

Other interested service providers, e.g. private companies, who have incentives for the logistics of these 

valuables could be contracted by the city. Two companies in SFC could fulfill this service. Metro La 

Union Water District (MLUWD) 
9
will only provide their service to the households who are connected 

to the water system, which is a disadvantage for those who are not connected to the water system since 

their expenses will increase. This water supply company needs to conduct a study about servicing the 

area, including a pressure survey for the collection of urine by pipeline. Also, they will gather data 

concerning the amount of feces. Furthermore, the company need to invest in equipment (septic truck), 

facility, and know-how concerning the logistics and transport of these valuables, and needs also the 

technique to treat the feces. In addition, Mc Leene, a company who desludge septic tanks, is also willing 

to collect the feces and urine from the EcoSan households under the following conditions: the city is 

contracting out the service, CAPS is providing training, knowledge about handling the urine & feces, City 

has to provide a portion/facility for storage of the feces & urine at e.g. the landfill. But the question is: 

“Who will dictate the rate from the households/city”. This company has a truck for taking waste water 

from the septic tanks. Their plan is to buy additional trucks for sludging activities since they cannot 

handle the number of households for sludging the septic tanks. For now, they will not need an additional 

truck for taking the feces and urine from the households, because it is a small amount of service to 

households with UDDTS compared to their main activity (sludging septic tanks). However, the frequency 

of hauling the feces will be more (about 1 or 2x .month). However, McLeene has to comply with the 

Environment Compliance Code (ECC), and the Environment Impact Assessment (EIA), which she has 

                                                   
9 See for more details Appendix 6: Potential Logistic Providers, Fishermen‟s Village 
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probably to ask the DENR. It could be possible that the collection of feces and urine could be included in 

their certificate. Also, the company needs to comply with the Sanitation Code (SC). The regular 

employees of McLeene are desludging the septic tanks; they work already with these kinds of waste. As a 

result, resistance is not expected of their employees. Also, the company will provide them with proper 

PPE (gloves, dust masks, harness to avoid that employees could fall from the truck). Furthermore, the 

households can call this company in case of any complains. So far, they did not experience any problems 

with their service.  

However, the (small scale) private sector alone would not invest in market creation as it is difficult to 

recover initial costs, because successful service can easily be copied once there is a market. The good 

performance is due to the fact that, if it is profitable, a private delivery channel can provide the service 

effectively and sustainably. Low profits in the supply channel is the main problem (Heierli, 2000) 

LOGBOOK 1: POTENTIAL ENTREPRENEUR: COMMUNITY MEMBER FISHERMEN‟S VILLAGE  

4.6.2 Secondary Stakeholders 

Nongovernmental organizations (NGOs) are important during an EcoSan project, including for the 

logistics of human urine and feces, since much capacity building is necessary. CAPS initiates the EcoSan 

projects and is working with different LGUs and the Provincial Government of La Union. This centre 

“I am willing to transport feces and urine on long distances, for example to the upland area Nagyubuyuban. 

However, I need the knowledge about how to handle urine and feces. I would like to get a salary from it to pay the 

loan of the truck. The households who would like to have the service has to pay to the chairwoman of FVA to make 

sure that my salary will be regularly and that everybody will pay. Households of Fishermen‟s Village and also San 

Augustin (increase of volume of urine and feces, and therefore also salary) need to supply their urine and feces. But 

the farmers in Nagyubuyuban should be willing to use it. Also, the famers have to handle to whole amount, and they 

should not have too much at their place which they cannot use. Furthermore, assume that the famers only want to 

have the composted feces, the amount of urine at once so that they cannot distributed to all the farmers and use it at 

once, than a central storage point has to be created. Also, other farmers can take it from this site. The farmers can 

make a request how much they need and at which time. To make sure they will get the amount needed. This man came 

up together with the CHO (CHO was the translator during these semi-structural interviews) with the following 

proposed logistic structure. When the city will see that it is a good enterprise, they will probably ask payment for the 

storage. Therefore, a memorandum agreement that certain conditions will be meet & everything will be legal. This 

way the city can only charge me an affordable amount. Also, probably storage of composted feces and urine at the 

farmer site has to be created as well. Then they only have to go to the composted area when they run out of 

material.” 

CHO: “The PPE (proper overall, mask, hand gloves) will be the responsibility of the business. But, the CHO can 

provide for free the vaccinations (e.g. tetanus), regularly check up test sickness (e.g. long, sputum exam). 

Proposed transport system of urine/feces from household to farmer 
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promotes EcoSan and conducts trainings for the LGUs for the demonstration and implementation of 

EcoSan in rural and urban communities in the Philippines and is linked with WASTE. The capacity and 

commitment of CAPS is a vital contribution for EcoSan implementation and programs. Their 

participation facilitates the translation of research into direct benefits for citizens and ensures a civil 

society voice in a multi-stakeholder EcoSan-program. Also, their capacities have vital elements in 

translating research into the impact of the sanitation situation for the citizens in the Philippines, including 

Fishermen‟s Village, and in shaping a well-defined EcoSan development program. Nowadays, CAPS is 

dealing with different government agencies (such as Department of Health „DoH‟, Department of 

Environment and Natural Resources „DENR‟, and Department of Interior and Local Government) to 

incorporate EcoSan in their environment, health and sanitation programs, and is not directly to San 

Fernando alone anymore. The responsibility of the government is mainly regulation but also arrange 

services for the poorest of the poorest. In EcoSan she could play an important role related to hygiene and 

with the stimulation of the acceptance of using urine and feces for agricultural purposes at both local as 

well as global level „World Health Organization‟). But also she could play an important role in the 

regulation of the nutrient market (e.g. stimulation of eco-fertilizer and prevention of over-fertilizing, and 

probably also quality guarantee for eco-fertilizer/urine. As a result, just like Heierli said, the private sector 

could be chosen for an efficient implementation and execution of the logistics of human nutrient. But the 

government needs to put attention (regulation and/or subsidy) as long as there is no demand from the 

famers (and therefore no market) which is a condition for the success of EcoSan. The province (PGLU) is 

introduced within the ISSUE2 program, since other municipalities are introduced in the program and have 

to be controlled by the province. Also the province has its own TWG. Each department of the province 

controls the department of the cities: for example the province of agriculturists governs the involved 

municipalities of agriculturists. The secretary of EcoSan is in PENRO, while PHO is responsible for 

monitoring. Furthermore, at international level the United Nations Environment Program (UNEP) and the 

Food and Agriculture Organization (FAO) of the United Nation could have a positive influence on 

creating the human nutrient market on global level. 

Final, a small ceramic maker was contracted to design and build the ceramic bowls of the EcoSan toilets.  

Figure 18 shows the current different stakeholders and their alliances in EcoSan and the logistics of 

human feces and urine in Fishermen‟s Village. 
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FIGURE 18: CURRENT STAKEHOLDERS AND THEIR ALLIANCES IN ECOSAN AND THE LOGISTICS OF FECES AND 

URINE 

4.6.3 Conclusion Stakeholder Power Analysis 

Successful implementation could best be accomplished through balance, open and inclusive approaches at 

the ground level where interested stakeholders work together to formulate critical issue statements and 

develop locally based solutions to those challenges. Project participants need collaboration to break down 

barriers and find solutions. Furthermore, cooperation and coordination between the different stakeholders 

will ultimately lead to increased sustainability of an EcoSan system. Ignoring certain groups or activities 

will result in decreased sustainability of the system. (Klundert & Anschiitz, 2000). The table below 

presents the influence, the extent to which the stakeholders are associated with risks or resources, and 

which aspect(s) the stakeholders are able to influence positively in Fishermen‟s Village.  
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TABLE 12: STAKEHOLDERS' (POTENTIAL) ROLE TOWARDS LOGISTICS OF HUMAN FECES AND URINE IN 

FISHERMEN'S VILLAGE,  PHILIPPINES 
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Municipality, mayor, TWG 

+++ ++ 0(-?)       

Province – Government +++ ++ 0(-?)       

-Households of Fishermen‟s 

Village 

- Fishermen‟s Village 

Association.  

+ (0) +(0) +(-)       

Recycling Companies: 

- City Plant Nursery, farmers 

+ + +(-)       

Service provider: 

- CENRO, Mc. Leene, 

MLUWD, households 

++ +  +(-)       

CAPS ++ ++ 0(-?)       

Ceramic Maker +(0) +/- 0       

4.7 Conclusions: Fishermen’s Village  
Fishermen‟s Village is an Ecosan pilot project in rural area, which is in the „learning to be effective‟ stage 

of Korten. In this research has been found that the suppliers (households) of Fishermen‟s Village are 

motivated/interested in the use of the EcoSan toilet „UDDT‟. However, the project faces challenges  

concerning the logistics of human feces and urine. There is no solution that fits to all: also in the 

Netherlands pilot projects are running on the use-aspect of these valuables. Although the challenges faced 

in Fishermen‟s Village, this pilot-project can be called a success story since the loop was closed. Also, the 

village shows that EcoSan toilets can be used indoor and in row-houses. Learning process by different 

                                                   
10 Influence = how powerful a stakeholder is. It is the power or ability to persuade or coerce others into making decisions, to 

control the decision making process, to influence the realization of the outcome of the logistics of human nutrients 
11 Resource = can be that the stakeholder have money to bring to the EcoSan system, including its logistics of human nutrients. 
But, it can be also political power, goodwill, traditional authority, education, energy, integrity, space (e.g. house for meetings), 
physical assets (a van to take more people to a meeting), social assets (natural leadership, a good listener), talent in performing, 
drawing or communication etcetera. 
12 Risks/ability to sabotage a process = these stakeholders can cause problems if they are not included in the communication 

process, or if they feel shut out of decision making. Risk stakeholders are workers or inspectors, who may resist innovations in 

the system, teenagers who may feel called to vandalism equipment, if they are not included in the process, and the like. A good 

communication strategy will diminish risks, but it will not take them away unless there is true openness to changing the plans 

based on the objections or ideas of all stakeholders. 
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stakeholders and political will is the key towards the attainment of the city‟s vision. Therefore, attention 

of the TWG needs to be recalled. Furthermore, the Technical Working Group of San Fernando City is a 

process group: the group evaluates the project, but no new initiatives arise. Process group could be 

transferred to a planning group including good partnership among the members in which learning in the 

different stages of the project cycle need to be present (programming, identification & design, appraisal, 

planning & implementation, and evaluation) as an ongoing (helix) process.  

To the researcher‟s opinion, the key issue is not the technology, but the coalition of different stakeholders 

who make the choice for EcoSan and the logistics human nutrients. The stakeholders should want and be 

prepared consistently and endurably to use this structure. They are necessary for the functioning of this 

sanitation system. This has to be determined locally, not by what international agencies are prepared to 

fund. Externally designed solutions often do not work because they are inconvenient, too costly or 

inappropriate for local circumstances. Choices should result from discussions with local residents, having 

duly informed them about realistic options.  

However, the question arises: do the determined (critical) success factors found in the EcoSan project 

Fishermen‟s Village hold in other case? This question is answered in the next chapter. 
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5 Rapid Assessments: Current Situation of EcoSan and its Logistics 

for Human Nutrients in Philippines and India 
A quick scan has been performed of other EcoSan projects to determine the (critical) success factors for 

the logistics of human feces and urine. The lessons, challenges and the success factors of Fishermen‟s 

Village are compared with other cases for logistic structures to determine if these factors hold in other 

circumstance. In the period September 2010-october 2010 EcoSan projects has been visited in Philippines 

and India.  

The following sub-questions are answered in this chapter: 2.4: Would it be interesting to combine the 

logistic structure of human nutrients with another logistic structure to transport the human nutrients from 

the suppliers in the urban to the processors in the rural area?; 2.5 Do the success factors determined 

through literature study and case study hold for an optimal sustainable logistic structure to use human 

nutrients from the urban suppliers in agriculture of urban processors for other EcoSan projects?; and 2.6 

What lessons for successful design and implementation of ecological sanitation logistical systems can be 

drawn from previous EcoSan projects?.  

5.1 Barangay San Augustin, San Fernondo City, Philippines 

This paragraph is based on field visits, observations, and five semi-structural interviews with UDDT users 

in San Augustin
13

 to create an in-depth understanding of the situation. Not many people were around, 

since most of them are fishermen, and because of the time-frame. It has been noticed that many children 

had chicken pox, which could be a sign of less sanitation practices. 

Barangay San Augustin is located next to the sea shore, which is a peri-urban area of San Fernando City, 

Philippines. It was a slum area with no sufficient toilets. Also, the water was contaminated with E-Coli 

before UDDTs were installed. Within the ISSUE1 program in 2004, 40 UDDTs have been installed in 

San Augustin. This EcoSan project was under the responsibility of the City Health for Sanitation of San 

Fernando City (SFC), Philippines, i.e. San Fernando City is responsible for monitoring and providing 

necessary service(s) to the households and the community in cooperation with this Barangay. (L. de 

Castro - CAPS, personal communication, 6
th
 September 2010). CENRO is responsible for the logistics of 

human urine and feces and CAPS (2004-2006) for monitoring and evaluation. The institutional set-up is 

the same as Fishermen‟s Village, since the project is under the same ISSEU program. The substructure 

was paid by San Fernando City, and the toilet bowl by the ISSUE1 project, while the households were 

responsible for the door, wall, and the roof. At the moment different types of toilets are in use: communal 

toilets, water based toilets, and 2 UDDTs. 

5.1.1 Logistics Design for Human Urine and Feces in San Augustin, San Fernando City 

Some of the UDDT users used their urine and feces in their garden around their house. In the beginning of 

the project, the households took their 6litre urine container and feces bag to a central collection point, 

called: Material Recovery Facility (MRF), since the area is not accessible by truck. The MRF is a trailer 

on which two tanks (each tank has a volume of 2m
3
) are placed: one tank is for the collection of the urine, 

and the other one for the collection of feces. The households had to empty the urine container in the urine 

tank, and place the plastic feces bag in the other one. Since these containers where on the trailer, the 

households had to take the stairs. When the urine container was half full, CENRO –SFC puts additional 

                                                   
13 Appendix 7: Individual meetings San Augustin 
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water to it, and collected these containers to water the plants along the road beside the community for 

1kilometre. The feces went to the City Plant Nursery (CPN) for composting 6-12 months
14

. 

However, the logistic structure changed to minimize the costs. The table below shows the costs for the 

logistics of human feces and urine for San Augustin provided by CENRO. 

TABLE 13: COSTS LOGISTICS OF FECES AND URINE, SAN AUGUSTIN  

Material Costs (Php) 

Trailer 15.000 
Container faces 35000 
Container urine  35000 
Gasoline 3-5meter 
Before, the truck, which is of the landfill 

 To save money, the barangay captain used his own vehicle. 

n.a. 

Salary 3 or 4 people each truck n.a. 
Transport of the people from other town  n.a. 
Effort people transport & delivery n.a. 

 

The figure below shows the initial plan vs. last situation for the logistics of human feces and urine. 

 

 

 

 

 

 

 

 

 

 

FIGURE 19: INITIAL PLAN (UPPER) VS. LAST SITUATION OF THE LOGISTICS FOR FECES AND URINE IN SAN 

AUGUSTIN 

At the moment, nobody collects the human feces and urine from San Augustin. However, success factors 

can be determined from this case. The last situation of the collection of both valuables is as follows. The 

barangay official pointed two different collection points: one for the collection of the feces, and the other 

one for the collection of the urine. The households had to bring by foot their urine to a trailer, and pour 

the urine in the tank. The barangay official collected the urine with his own vehicle and watered the plants 

along the road with it. The households had to bring by foot their feces to another collection point. 

According to Mrs. L. Galvez (Barangay Kagawad officer, personal communication, 6
th
 September 2010), 

from there the feces were transported by three tricycles to the nursery. The feces were only collected by 

CENRO when they called the city for collection; there was no regular schedule, because CENRO-SFC 

                                                   
14 The requirements for composting are at the moment 1-2 years, according to their research. 
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did not have the time. The CENRO-SFC collected from here the bags with feces and transported them to 

the landfill. Furthermore, some of the households used their urine in the backyard as fertilizer for their 

ornamental plants and vegetables. 

5.1.2 Learning Processes, San Augustin 

In this paragraph, learning processes that have been taken and/or still are taking place in San Augustin 

have been investigated. Several (sequences of) learning cycles have been analyzed and the success factors 

(decision points) underlying these cycles have been identified. The aim of this section is to summarize the 

learning processes and success factors that have been found in the case-study and to compare them with 

the ones of Fishermen‟s Village.  

5.1.2.1 Lessons learned about EcoSan and the logistics of human urine and feces, San 

Augustin 

Along the program, the Technical Working Group (TWG) - SFC, including CENRO, learned different 

aspects which have influence on the success of the EcoSan approach and the logistics of human urine and 

feces. The Technical Working Group (TWG)-SFC indicated that EcoSan toilets are very much applicable 

in coastal areas to avoid sea water contamination, since it prevents water bodies from pollution. However, 

in this project the lessons learned are also not a result of a learning process and the also this knowledge is 

tacit. Each member of TWG-SFC indentified their lessons learned concerning the EcoSan program by 

means of a questionnaire, because of the limited time of the respondents. In-depth interviews with five 

locals have been conducted to generate an in-depth understanding of the relevant topic. These lessons 

learned (which are (critical) success factors) are categorized for the key stakeholders: suppliers 

(households), processors (dumping area/City Plant Nursery), and the logistics provider, and subsequently 

to the aspects mentioned in the ISWM approach.  

On the overall, lessons learned of the suppliers, processors, and logistics provider determined for San 

Augustin are the same as in the case of Fishermen‟s Village. The following additional lessons learned and 

its success factors for the logistics for human urine and feces have been identified. 

5.1.2.2 Lessons learned: Supplier 

Technical lessons 

The CENRO could not collect the human urine and feces from household to household, because the area 

is not accessible by truck. Therefore, the city had allocated the MRF. The households indicated they were 

happy with the collection of urine and feces before; the feces bags and urine containers are not heavy 

and/or difficult to get them to this storage area. 

SUCCESS FACTOR 37: SUPPLIERS ARE WILLING TO TRANSPORT THEIR URINE AND FECES TO A 

COLLECTION POINT/INTERMEDIATE DEPOT IN CASE THE LOGISTICS PROVIDER CANNOT REACH THE 

AREA 

SUCCESS FACTOR 38: THE URINE CONTAINERS AND FECES BAGS ARE EASY TO HANDLE FOR THE 

SUPPLIERS, IN CASE THEY HAVE TO TAKE THESE VALUABLES TO A INTERMEDIATE STORAGE POINT 

SUCCESS FACTOR 39: INTERMEDIATE STORAGE POINT ARE COULD BE REACHED BY THE SUPPLIERS, 

IN CASE THESE SUPPLIERS HAVE TO TAKE THESE VALUABLES TO THESE POINTS 

Over the past years, only two UDDTs are still in use. At the time of the ISSEU1 program, CAPS was able 

to facilitate with San Fernando City the rehabilitation of the damaged and unfinished UDDT structures in 
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San Agustin. Unfortunately, UDDTs were damaged again by typhoons after they were repaired or 

rehabilitated; the bowls, drums, containers, and walls are taken by the sea. UDDTs are easily destroyed by 

typhoons and strong water. Since the suppliers are poor, they do not have the money for regular 

repairs/reconstruction of these toilet types. 

SUCCESS FACTOR 40: ECOSAN TOILETS SHOULD NOT BE ALLOCATED NEXT TO THE SEA SHORE IN 

TYPHOON AREAS, WHILE SUPPLIERS DO NOT HAVE THE BUDGET FOR REPAIRING/REBUILDING THE 

TOILET 

The following success factors have been determined by the TWG-SFC: 

Social/cultural lessons 

SUCCESS FACTOR 41: SUPPLIERS NEED TRAINING OF PROPER USE,  REPAIR, AND MAINTENANCE OF 

THE ECOSAN TOILET, SINCE THE TOILET TYPE IS NEW 

SUCCESS FACTOR 42: BEHAVIOR CHANGE (TOILET) OF THE SUPPLIERS CAN BE CREATED THROUGH 

SEMINARS AND TRAINING ON THE USE AND BENEFITS OF ECOSAN TOILETS PROVIDED BY ENABLING 

NGOS 

SUCCESS FACTOR 43: ACCEPTABILITY & SUSTAINABILITY CAN BE CREATED BY PARTICIPATORY 

APPROACH AND EMPOWERED STAKEHOLDERS 

5.1.2.3 Challenges of EcoSan and the Logistics of Human Urine and Feces, San 

Augustin 

San Augustin faces several comparable challenges, which are the same as in Fishermen‟s Village: sources 

of ash, problem on the area for composting, collection time, collection of feces and urine, lack of disposal 

facilities, no regular TWG meeting, willingness of using human feces and urine. Reasoning is that the 

same originations are involved in the project. 

The table below shows the additional challenges for the logistics of human urine and feces San Augustin. 

FIGURE 20: ADDITIONAL CHALLENGES AND ITS SUCCESS FACTORS, SAN AUGUSTIN 

Actor Problem / Challenges still existing Proposed Solution/s 

Supplier Technical Challenges  

- Lack of space at San Augustin to allocate the EcoSan-

project  

 

 

     SUCCESS FACTOR 44: ENOUGH SPACE FOR THE UDDT STRUCTURE SHOULD HAS TO BE DETERMINED FOR 

THE ALLOCATION OF THE ECOSAN PROJECT  

 

Suppliers Financial challenges 

-  Repair, maintenance & rehabilitation (typhoon) 

Subsidy form the 

beneficiaries & the city  

 
     Success Factor 45: Suppliers are responsible for the repair, maintenance of the Ecosan toilet 
     Success Factor 46: Subsidy for the EcoSan toilet is needed, because these are at the moment expensive for the current 
suppliers (poor). 

5.1.3 Challenges for the logistics 

At the moment, many households do not have a toilet in their house, because they do not have enough 

space, or their toilet is destroyed by the typhoon. According to CHO of SFC, they use the communal flush 

toilet. However, it has been indicated that some UDDTs can be rebuilt, while others can be repaired or are 

in good condition to be used again. According to the City Health Office of SFC (personal communication 

9
th
 September 2010), the households have to rebuild the facility, since after ISSUE1program has been 
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finished (there was no allocation for rebuilding the toilets). Also, the city argues “before the households 

were responsible for the upper structure (door, wall, and roof); they are also the one in charge to rebuild 

the house of the UDDT again”. But the households do not have the money to rebuild them since they are 

poor, and funds are not available. Also, the city argues that “they are squatting the place, and do not own 

the land. Sometimes they just stay (2years now) and then the owner will take the land” and “from the 

beginning of the project, most of the villagers refused to use the 

UDDTs. But the households have been starting using them to see 

it as an opportunity to change towards a water-based toilet”. 

However, nobody uses/rebuild the UDDTs and CENRO does not 

provide the collection service anymore. Only two households are 

using their UDDT (which are family from each other) and they 

use their urine and feces for own purposes (ornamental and 

vegetables/fruit garden). It has been indicated that households will 

rebuild/repair their toilets. Households which have an UDDT do 

not use their UDDT anymore since there is no supply of ash and 

no collection of urine and feces. People are still willing to use an 

UDDT, even when it has to be rebuilt. Only, it is hard for them to 

find the money since they are fishermen and these toilets are 

expensive. The reasoning of one person is “I prefer the UDDT 

above communal toilet … because the UDDT is next to the house 

located and therefore I do not have to walk far”. According to 

CAPS, the attention of CENRO has to be recalled and she has to 

provide the collection service again. Subsequently, households will 

follow to repair their UDDT. It can be concluded that the logistics 

provider need to have priority about providing the collection service. This success factor is already 

indicated in Fishermen‟s Village. 

5.1.3.1 Additional findings Bauang 

While many UDDTs are introduced to the households, Mr. A. Galvez asked the city for the UDDT and 

uses his urine and feces as fertilizer/soil conditioner in his garden for ornamental plants as well as for fruit 

trees
15

. It is recommended to actively involve these actors (which Rogers (2003) calls „innovators‟ in the 

learning process of an EcoSan project, since they speak the same „language‟ of their community, and can 

therefore convince them in the use of the UDDT and the use human nutrients as fertilizer.  

5.2 Parian Oeste, Bauang Municipality, Philippines 
The EcoSan-project in Parian Oeste, Bauang Municipality, was started in November 2009 under the 

ISSUE2 program
16

. The researcher has investigated the logistics of human urine and the learning 

processes for these logistics structure to determine if these are the same or additional lessons compared to 

the aspects found in San Fernando City. This paragraph is based on a focused group discussion with the 

R.G. Sabada (Mun. agriculturist, MAO Bauang), A.S.A. Fontz (SI, MHO Bauang). E.G. Fortie 

(Sanitation Inspector I, MHO Bauang), M.M. de la Cruz (MENRO Bauang), and M.B. Costales (SI-I, 

                                                   
15 Appendix 8: Practices Human Urine and Feces as fertilizer vs soil conditioner by Innovators 
16 More information about EcoSan program in Parian-Oeste can be found in Appendix 9, including its lessons and 

challenges concerning EcoSan 

FIGURE 21: ECOSAN TOILET AND 

ORNAMENTAL PLANTS FERTILIZED 

WITH HUMAN NUTRIENTS, SAN 

AUGUSTIN 
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MHO Bauang), semi-structural interviews
17

, questionnaire of the TWG-Bauang
18

, and observations by the 

researcher in the period Augustus 2010 – September 2010. 

Barangay Parian Oeste is located in Bauang Municipality and is a relatively new EcoSan-project since it 

was started in November 2009 under the ISSUE2 program. When the UDDT households encounter 

challenges, they will address the Technical Working Group of Bauang (TWG-Bauang). When this TWG 

encounters problems in the future, they will ask CAPS for assistance. The ISSUE2 programt is ending by 

December 2010, but the TWG thinks that the province is always willing to help them: especially the 

PENRO and PHO. This barangay has implemented a contest about who has the model UDDT: greenest 

and is the best model. One can see the difference in construction, but also in maintenance of the toilet and 

the use of its by-products; some UDDTs are fashionable while others are simple, one UDDT construction 

or double construction. To the reseracher‟s opnion toilet houses are sometimes more beautiful compared 

to the houses. However, in daily life the households in this village use their urine and feces for their 

agricultural practices i.e. there is no point for collection and transportation of urine and feces  

  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

FIGURE 22: DIFFERENT UDDT-DESIGNS, PARIAN OESTE, BAUANG 

                                                   
17 Appendix 10: Semi-Structural Interviews Parian Oeste, Bauang 
18 Appendix 11: Questionaire - Lessons by TWG-Bauang 
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However, PENRO started in collaboration with Xavier University (Philippines) a pilot project of a demo-

farm to orient on the usage of urine as fertilizer for corn in Barangay Ballay, which is located in Bauang 

Municipality. The human urine of the UDDT households have been collected for fertilizing the corn. In 

this paragraph is investigated the logistics of this valuable and it challenges, lessons, and success factors.  

5.2.1 Logistics Design of human urine from Parian Oeste to Bally 

Recently, PENRO collected human urine from (1) Parian Oeste and (2) the men communal toilet at the 

market to a famer in Ballay, for research purposes. It has to be noted that this collection was only for one 

period, since the farmer needed only a certain volume of this valuable.  

Ad1. The households brought their urine in six liter tanks to one collection point in the village. No 

challenges were experienced to take the urine to a central point: citizens have no complains (based on 

semi-structural interviews with locals of Parian Oeste and PENRO). The research group of PENRO 

collected by pulling the six litre tank on the big truck, and transported them to the demo-farm in Ballay. 

At this farm, the researchers emptied these small containers in one 1000liter tank at the farm.  

Ad2. The collection of urine from a men communal toilet is present in only two places in the entire 

Philippines; one is at the market in Bauang. The men who use the toilet have to pay a fee of 

PhP5(€0.08)/time, which will be used to maintain the toilet. This toilet is in use many times, which 

indicates that people are willing to pay for using this men communal UDDT. The fee is for the personnel 

at the market to look after the cleaning.  

 

 

 

 

 

 

 

FIGURE 23: DESIGN OF THE URINE LOGISTICS FROM PARIAN OESTE AND MARKET TO THE DEMO-FARM IN 

BALLAY, BAUANG MUNICIPALITY 

 

 

 

 

 

 

 

FIGURE 24: COLLECTION FACILITY IN BAUANG, INTERMEDIATE STORAGE DEPOT, AND PPLICATION FIELD AT 

THE FARMER IN BALLAY 
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5.2.2 Learning Processes 

In this paragraph, learning processes that have been taken and/or still are taking place in this case have 

been investigated. Several (sequences of) learning cycles have been analyzed and the success factors 

(decision points) underlying these cycles have been identified. The aim of this section is to summarize the 

learning processes and success factors that have been found in the case-study.  

5.2.2.1 Lessons learned about EcoSan and the logistics of human urine and feces 

The Technical Working Group (TWG) - Bauang, learned different aspects which have influence on the 

success of the EcoSan approach and the logistics of human urine and feces. Also, in this project the 

lessons learned are also not a result of a learning process and the also this knowledge is tacit. Each 

member of TWG-SFC indentified their lessons learned concerning the EcoSan program by means of a 

questionnaire, because of the limited time of the respondents. Focussed Group Discussion has been 

conducted with the TWG to generate an in-depth understanding of the relevant topic. These lessons 

learned (which are (critical) success factors) are categorized for the key stakeholders: suppliers 

(households), processors (dumping area/City Plant Nursery), and the logistics provider, and subsequently 

to the aspects mentioned in the ISWM approach.  

On the overall, lessons learned of the suppliers, processors, and logistics provider determined for tare his 

project are the same as in the previous described projects. The following additional lessons learned and its 

success factors and challenges for the logistics for human urine and feces have been identified. 

5.2.2.2 Lessons Learned: Supplier 

Technical aspects  

The TWG-Bauang conducted training to the suppliers about how to make Carbonised Rice Hull (which is 

the cover material for feces). It is as an alternative instead of ash (leftovers of wood „charcoal‟ used for 

cooking), which was planned to use in the beginning. However, the households experienced that it was 

not enough. The ash is Carbonixed Rice Hallu (CRH), which they buy (Php1 per sack) from the rice mills 

near the barangay. The households ask the assistance of the barangay patrol car as their service to collect 

CRH form the factory. To reduce the collection of ash from the mill, the households practice to reproduce 

their own CRH. 

SUCCESS FACTOR 47: SUPPLIERS ARE ABLE/WILLING TO INVEST INTO THE UDDT AND ITS 

MAINTENANCE 

Social/Cultural Aspects 

Some of the households visited other EcoSan barangays in San Fernando City to see how they use the 

UDDTs, but that was only during the implementation phase. Afterwards, the suppliers did not have 

contact anymore. However, this visit created awareness and commitment among the suppliers. 

SUCCESS FACTOR 48: VISITS OF SUPPLIERS OF ONE PROJECT TO ANOTHER PROJECT CREATES 

AWARENESS AND COMMITMENT  

5.2.2.3 Lessons Learned: Processor 

The MAO provides seeds of ornamental plants as well as vegetables so that the urine can be used. Some 

households say the vegetables are very nice, while others are still not convinced. However, Bauang 

Municipality supports the use of urine and feces in agriculture, although there is no law about the 
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application. Also, MAO provides monthly incentives (e.g. groceries, gifts or awards) to maintain better 

/cleanest/healthier UDDTS. This way a kind of social pressure is present since some people would like to 

be better in using and maintaining the EcoSan toilet and its products compared to their neighbor. 

SUCCESS FACTOR 49: SUPPORTIVE GOVERNMENT FOR USING HUMAN FECES AND URINE 

SUCCESS FACTOR 50: SOCIAL PRESSURE FOR USING AND MAINTAINING THE UDDT AND THE USE OF 

HUMAN NUTRIENTS (TROUGH CONTEST) 

 

 

 

 

 

 

 

 

 

 

LOGBOOK 2: AWARENESS AND COMMITMENT OF BAUANG MUNICIPALITY 

5.2.2.4 Challenges: Suppliers 

The only challenge which is identified by the TWG is sustainability, because people tend to lose their 

interest in the project. Therefore, TWG-Bauang constantly monitors and dialogues with the households, 

and involves the residents in various programs and projects on sanitation and solid waste.  

SUCCESS FACTOR 51: CONSTANTLY MONITORING AND DIALOGING WITH THE SUPPLIERS, AND 

INVOLVING THEM IN OTHER VARIOUS SANITATION OR SOLID WASTE PROGRAMS WILL PREVENT 

THAT THEY LOSE INTEREST IN ECOSAN 

5.2.2.5 Challenges: Logistic Provider 

The technical challenges concerning the collection and transportation of human urine are listed in the 

table below (C. Baloan – PENRO, personal communication, 17
th
 September 2010). 

TABLE 14: TECHNICAL LESSONS AND ITS SUCCESS FACTORS FOR THE LOGISTICS IN BAUANG MUNICIPALITY 

1 Spillage of urine during transportation and pooring in 1000litre tank. At the end of the day, people were all over 

with urine since tanks were not always clean 
Success Factor 52: Watertight-transport option for human urine to avoid spillages 

2. Strong smell of urine, especially of women who were in the menstruation period; 
     See success factor 52 
3. The six liter containers were not all of the same size, which resulted in difficulties with transportation.  
     Success Factor 53: Standardization of urine containers 
 

- “It eliminates disease related to improper hygiene and human waste disposal and promotes good 

health”; 

- “The environment has been cleaned up and the odor of human waste was eradicated”; 

- “The barangay folks are now proud of their barangay and at the same time became famous because of 

their successful newly established EcoSan”; 

- “Water contamination has been solved and protected”; 

- “Monitoring is regularly implemented in order to ensure that the project is sustainable and effective”; 

- “Change of cultural management/practices from using water in cleaning the toilet to waterless”; 

- “The project seemed no difficult to implement at first, but with the effective coordination among 

stakeholders, the project can be sustained and replicated in other areas”; and 

- “In my involvement in the EcoSan project, the lessons that I can share is that to make a project 

successful, there should be a cooperation between stakeholders; I mean stakeholders are partners of the 

project, like CAPS, Provincial Government of La Union, the municipal government of Bauang, and 

especially the barangay council of Parian Oeste and specifically the cooperation of the project 

cooperators. Without cooperation and support between on among stakeholders/partners, I think a project 

will not sustain”. 
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5.2.3 Additional Findings 

The UDDT owners use their urine and feces only in their backyard. These households experience that the 

UDDT is safe to water supply, and minimizes sickness due to proper disposal of feces. People give for 

free a large amount of vegetables and fruits (fertilized with urine and feces) to family/neighbors and 

leftovers will be sold. But they do not know that these are fertilized with urine and feces; probably one 

will not buy these products if they are aware that these are fertilized with human nutrients. But their 

experience by using urine and feces is that the vegetables are robust, greener, juicy (delicious), resistant to 

diseases of the plant.  

During the semi-structural interviews, it seems that some farmers are willing to buy human urine and 

feces if they have a source of it and a lower price compared to the chemical fertilizer, even if it is on a 

distant area; “feces have to be packed in sacks (in a very nice/fancy way) ready for transport” and “urine 

in a container which will not create spillages”. However, the man is the one who is working in the field; 

they have to agree with using urine and feces, but the women are most of the times the decision makers in 

the household.  

According to the famer at Bally (he is the director of a famer committee), using urine and feces would be 

interesting for small farmers. Big quantities of urine are needed to fertilize the crops, which is not easy to 

handle in terms of both storage as well as application. Large famers prefer the chemical fertilizers since it 

is easier to handle and are therefore willing to pay a higher price. 

SUCCESS FACTOR 54: FARMERS ARE WILLING TO USE LARGE QUANTITIES OF URINE TO FERTILIZE 

THEIR CROP 

SUCCESS FACTOR 55: FARMERS ARE WILLING/ABLE TO STORE  LARGE QUANTITIES OF URINE TO 

FERTILIZE THEIR CROP 

5.3 Nagyubuyuban, Philippines 
Nagyubuyuban is an upland rural area: one of the most rural places in 

La Union Province. It is an upland rural community, which is far away 

from San Fernondo City and they have the opportunity to use their urine 

and feces in their farms. The area is difficult to reach during raining 

season and is divided in upper and lower part. Most of the households in 

this village are small famers
19

, meaning most of their crops will be used 

for own consumption. These famers use their urine and feces as 

fertilizer/soil conditioner for their own plants and flowers in their farms. 

Next to their urine and feces, the farmers use chemical fertilizers for 

their crops. These are pills and they need only a limited amount of 

sacks.  

In Nagyubuyuban are no logistics are involved for large distances. 

However, the researcher has been investigated the issues concerned 

about the collection and transportation of urine in a 100litre tank, and 

the requirements of farmers towards the use of human urine and feces. 

This factors need to be taken into account for designing a logistic 

                                                   
19 According to the City of agriculturists, the average farm land in Nagyubuyuban is 2400m2, which is defined as 

small scale. 

FIGURE 25: DRAINAGE FOR 

HUMAN URINE FORM THE 1000L. 

COLLECTION TANK FROM THE 

SCHOOL TO THE FARMLAND 
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structure including these type of tank. 

5.3.1 Logistics issues concerning for the collection of human urine in Nagyubuyuban. 

Two schools are in Nagyubuyuban have UDDTs: one at the upper part and one at the lower part. The 

UDDTs of the upper-part are connected with a 1000litre tank. When it rains, the community opens the tap 

of this tank and the urine will flow into its farm or the farm of Madam Remi (innovator of using human 

feces and urine in her ornamental garden). However, last year one 1000litre urine tank got „lost‟ from one 

of the toilet buildings. Although this tank is enormous, it seems that nobody have seen it anymore. This 

implies that collection tanks need to be safe for theft.  

SUCCESS FACTOR 56: LARGE COLLECTION TANKS WHICH ARE OUTSIDE THE UDDT STRUCTURE 

NEEDS TO BE SAFE FOR THEFT  

Also, the 1000litre collection tank from the toilet 

building of the lower part needs to be emptied by the 

community. This big tank is installed into the soil. I 

observed that many men have to pull the tank out of soil, 

with bamboo piles, which is a very hard job, while the 

tank was just filled for about 40cm. They call other men 

to help them to take the tank to the rice field. This field is 

approximately 40metres from the installment. According 

to my opinion, this job is far from convenient. This urine 

will be used for fertilizing (1) the ornamental garden, and 

(2) the rice field. At the rice farm the pupils get a 4litre 

basket which will be filled with water : urine = 1:1. This 

mixture is for fertilizing the ornamental garden and fruit 

trees. Approximately 40liters of urine will be used for the 

ornamental garden and fruit trees. The excess of urine will be used as fertilizer in the rice field. They open 

the faucet so the urine will flow over the land. The tank will be emptied when it is time to fertilize the rice 

field.  

SUCCESS FACTOR 57: INTERMEDIATE DEPOTS NEEDS TO BE COLLECTOR FRIENDLY 

5.3.2 Requirements farmers 

According to the City of Agriculturists: the reasoning of famers of not using human feces and urine is 

twofold: (1) they have doubt of using these valuables, (2) the department of agriculture (DOA) does not 

support EcoSan since no clear guidelines are present about the amount of urine/feces using for fertilizing 

the crop, (3) it seems by Xavier University large volumes of urine are needed to fertilize the crop. But the 

volume available amount service providers can collect is not enough to fertilize 1000m
2
; i.e. farmers need 

to use additional chemical fertilizer(s) to reach to fertilizer requirements. 

It seemed during a focused group discussion
20

 in Nagyubuyuban that several famers are interested in 

using and to buy human urine and feces on their farm “because we need it”, but under certain conditions. 

The table on the following pages provides the apsctes, which are for importance of these farmers.  

 

                                                   
20 Appendix 12: Nagyubuyuban 

FIGURE 26: CHALLENGE OF COLLECTION OF 

HUMAN URINE FROM INTERMEDIATE DEPOT IN 

NAGYUBUYUBAN 
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TABLE 15: SUCCESS FACTORS FOR PROCESSORS OF HUMAN URINE AND FECES 

Technical Aspects 

1. During raining season, the roads are muddy their means for transport is carrabou and sleigh. Therefore, when they 

would like to use the urine and feces as fertilizer, these have to be dropped at a drop-area. 

2. He does not have storage place for large amounts of human fertilizer at his own place. Therefore a need for a 

central storage place  
3.Enough supply of fertilizer for their crop otherwise they still need to buy chemical fertilizer 

4. It has the same yield compared to the chemical fertilizer  

5. Costs less compared to the chemical fertilizer 

6. Somebody have to bring the human nutrients to their area: (1) the famers do not have their own means of 

transport, (2) it will be probably large amounts and he does not have the vehicle to collect the amount at one time 

and have the storage place (Nagyubuyuban is 20km from the city proper) 

Means of transport from San Fernando City to the Nagyubuyuban (central collection point) could be pick-up, 

tractor, tricycle or a truck. They prefer the truck since it can handle larger volumes at once. It also depends on the 

weather conditions. When it is dry: the roads are available by truck 

7. A central point at the farmer area: each famer can collect the feces and/or urine from this point with the carabou 

and sleigh. The feces need a place for storage when the famer cannot use it immediately; therefore a cental storage at 

the area after someone is looking 
8. When the urine will be delivered, they will immediately use it. 

9. Farmers know the plan of fertilizing, so they can tell when/and how much they will need. Absel application is 

1day before planting the crop. It depends on the crop, on the weather, on the money available, availability of water. 

Two weeks after planting, the crops need to fertilized again. 

Institutional Aspects 

10. Somebody in charge and supervision for proper composting to avoid misunderstanding  

11. They buy the fertilizer/compost when it is ready available and to use (they do not like to wait for about 

6months), and when it is affordable 

12. Every decision of the city has to be presented to be barangay people. Frequency: every two weeks 

13. According to the captain, the famers can buy the feces/urine from the person who is in charge of this site 

14. Prefer that the urine/feces are marked; famers would like to know how long it is stored for composting 

5.3.3  

5.3.4 Conclusions Nagyubuyuban 

Several important technical and organizational aspects have been indicated on the use of human nutrients 

and on the supply of these valuables. These aspects need to be taken into account during the programming 

and designing phase of an EcoSan project. Although these aspects are important, it is of higher 

importance to include the farmers and the community in the learning process during these projects: they 

know best their practices, they speak their „language‟ to bring the message to other farmers, and more 

commitment will be created. 

5.4 Cagayan de Oro, Philippines 

The Government runs projects, which are not the same as a foundation/NGO, since the government 

depends on the allocation and any times they miss the people who can really look into the project. 

Therefore, a quick scan has been performed concerning the logistics of human urine and feces provided 

by a local NGO „WAND Foundation‟. This paragraph is based on field visits, semi-structural interviews, 

and observations. 

In Cagayan de Oro, the local NGO “Water, Agro-forestry, Nutrition and Development (WAND) 

Foundation” implemented approximately 100 low-cost EcoSan toilets
21

 in the province Misamis Oriental; 

                                                   
21 Costs Double Vault Php25,000 – Php30,000, Costs Single Vault Php3,000 (costs of cement bowl Php200) 
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the hanging UDDT bowl is made of cement by a local producer and the toilet structure is made of local 

materials. This EcoSan project is running on microfinance from the other projects of this NGO. However, 

this program is included in the „Knowledge Node‟ of CAPS, in which different interested parties for 

EcoSan are included in the Philippines. CAPS and the WAND foundation exchange information about 

what is happening on EcoSan, including the lessons from San Fernando City, e.g. the EcoSan house of the 

beneficiaries is more costly compared to their house, the bowl is made of ceramics which is also very 

costly, and households do not use the UDDT anymore since the owner is not convinced to use the ash. 

Therefore, this NGO introduced the following aspects in this project: (1) low costs UDDT houses, which 

are made of and indigenous materials, (2) the cement bowl, and (3) provides the ash since it is hard to 

collect it. Furthermore, the Xavier University provides the foundation lecturers on EcoSan and provides 

financial support. At the moment, this foundation is well known in the Philippines, and others ask them 

hands on training, including about how to make local UDDT. 

WAND Foundation and Xavier University are also exploring business opportunities by building (1) low-

cost 1-chamber UDDTs (that cost around 1000-2000 PhP) and (2) hanging UDDTs in coastal areas; locals 

are trained to make the cement bowl. Furthermore, the foundation collects human urine and feces from 

the hanging toilets of the community of different villages and from eco-pees (male urinals) at prison for 

its plant nursery to investigate the results of urine application on different crops (e.g. coconut, bananas, 

and vegetables) for their specific region. Subsequently, these vegetables/fruits will be sold on the market. 

But it should be noted that the customer is not aware about the fertilization practices of these products. 

One question could be: “why not telling the customers of these practices? The answer is: the products will 

probably not be sold since people feel unfamiliar to eat food made with human feces and urine”. 

However, the use aspect of human nutrients for agriculture is not provided in the implementation phase. 

FIGURE 27:DESIGN OF THE LOGISTICS FOR HUMAN FECES AND URINE, CAGAYAN DE ORO 

Collection, storage and later use of human urine and feces have been introduced to 33 households in 

Purok 3-A (introduction EcoSan June 2010) and to 14 households in Snowland (introduction March/April 

2010). Only urine will be collected from prison, since the male prisoners use the Eco-Pee (introduced in 

Inside the UDDT structure: 

Cement UDDT bowl 
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2007). These projects are very new and are still in the pilot/modeling phase. The focus is to the use of the 

toilet, and less attention is to the use aspect and the collection of human feces and urine.  

At the household level, urine is collected in 20-litre jerry cans in each UDDT substructure. This jerry can 

fills up within 2-4weeks, depending on how many people per households are using the toilet facility. Each 

household gets 3 of these jerry cans for free to collect the urine. This amount will be provided to allow the 

families to exchange the containers regularly once they are full. The households change the jerry can 

when it is full and it will be sealed with a rubber to prevent spillovers. Furthermore, some fishermen do 

not like to store their feces at their homesteads. Therefore, the foundation allocated some central 

collection containers (e.g recycled 200-litre drums) along the road in the area: 1 drum for approximately 

4-6 households, where households can dispose their feces bags for later collection. When feces bags are 

full, the household has to tight it and put in the drum.  

During collection, the full urine containers will be replaced with empty containers and new plastic sacks 

for the feces will be provided by the foundation. The urine and feces will be transported by truck to the 

farming area, where the urine will be poured into bigger 200-litre drums close to the fields and the feces 

will be stored at the storage area for first treatment. Thereafter, secondary treatment will happen at the 

vermin composting.  

In each area, the association (EcoSan club and officers) look after the EcoSan toilets. Once the urine 

containers are full, the village officer has to send a SMS to one of the staff of the foundation and they will 

collect the urine containers from every household and feces bags from the central collection areas. The 

foundation provides alternate collection of feces and urine, i.e. today collection of human nutrients from 

Purok 3-A and another day from Snowland. 

 

 

 

 

FIGURE 28: LOGISTICS DESIGN FOR HUMAN FECES AND URINE PROVIDED BY THE WAND-FOUNDATION 

Prison 10 Eco-pees have been introduced to prison due to the request of the prison catholic ministry since 

the prison did not have a sanitation facility and to minimize the water consumption (saving money). Each 

cell has 1 Eco-pee and 1 water-sealed toilet. This church takes care to convince the prisoners to use the 

Eco-pee and is in charge to send a text message for the collection of the jerry cans. Only the male 

prisoners (approximately 50) use the Eco-Pee, which is placed on the floor. However, from the foundation 

to prison is approximately 12km. Every month the foundation collects 10 containers including 20litre 

urine each, when they have time. 

5.4.1 Learning Processes: Cagayan de Oro 

This paragraph described the lessons learned and the challenges the project still face. Information has 

been collected by means of field-visits, observations, and semi-structural interviews to the foundation and 

community. Several challenges and lessons learned are the same as in the previous described projects, 

100litre garbage 

drum along the road 
Farm:  

Agro Forestry 

Legend: 

Urine        Household 

Feces        Service provider 

Walking 

Truck 



72 
 

5.4.1.1 Lesson learned: Supplier 

Technical Aspects 

Households usually prefer to have the urine and feces collected rather frequently, because of the health 

risks the long period of accumulation of urine and feces could bring (e.g. through roaming animals). The 

jerry cans cannot be placed next to the central drums, since pigs will make a mess and some people will 

take it to use it for other purposes. Therefore, the collectors replace these jerry cans at the households. 

Sometimes, collectors collect feces from the households since not everybody can carry feces “one women 

cannot handle the bag with feces, because she has the feeling to through up just by thinking of taking the 

feces to a container”(L. Cabillan, personal communication, 25
th
 September 2010).  

SUCCESS FACTOR 58: FREQUENTLY COLLECTION PREVENTS HOUSEHOLDS FROM DUMPING 

Before, households have to take their feces to 1 of the 2 drums in the village. But, these drums are easily 

full, since the whole village has to use them for storage of their feces. Too little collection times compared 

to volume feces produced results into dumping feces into river Therefore, 1 drum needs to be placed for 

4-6 households and collected regularly. 

SUCCESS FACTOR 59: THE AMOUNT OF INTERMEDIATE DEPOTS DEPENDS ON THE NUMBER OF 

SUPPLIERS AND THE VOLUME COLLECTED 

The foundation faces the same challenges as in SFC, including people are hard to convince to use the 

EcoSan-toilet, ash, but also polybags and native sacks, and plastic cellophane to cover the urine jerrican 

are hard to get. This (special) cellophane cost about PhpP35-45 and can only be bought in Cagayan De 

Oro. When the foundation brings the goods, and will collect the feces and urine if it is around. Providing 

the necessary goods results in higher willingness to use the toilet. Otherwise, households do not feel to 

use the toilet and will defecate in the open. 

SUCCESS FACTOR 60: PROVIDING GOODS WHICH ARE NECESSARY FOR OPERATIONAL USE OF THE 

ECOSAN TOILET, RESULTS IN HIGHER WILLINGNESS TO USE THIS TOILET TYPE 

5.4.1.2 Lessons Learned: Processor 

Technical Aspects 

The Sustainable Sanitation Center of the Xavier University in Cagayan de Oro, Philippines conducted a 

Philippine-wide study on the use of urine as a source of nutrients in agricultural production under 

Philippine conditions in 2009-2010. Also, this research determined the appropriateness of urine 

application rates for different crops. The results were presented during the third International Lecture 

Series and Dialogue Forum on 15 November 2010 in Manila, “No statistical difference between the use of 

125% urine concentration and the use of chemical fertilizer, but considerable higher yields compared to 

no urine/chemical fertilizer application”. 

5.4.1.3 Challenges: Supplier 

Institutional Challenges 

However, the field-trip is one of the requirements before households getting the EcoSan toilet to create 

awareness and commitment. But be patient in dealing the community, since changing mindsets is a long 

process and one day it will conceptualize the importance of sanitation. The foundation recommends 
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understanding them and being with them. Also, every village has to bring their pictures to the monthly 

meeting to create awareness and commitment  

SUCCESS FACTOR 61: CHANGING MINDSETS CONCERNING SANITATION IS A LONG PROCESS, WHICH 

NEEDS TO BE TAKEN INTO ACCOUNT DURING THE ENTIRE PROJECT 

According to M. Maboloc, (WAND Foundation, personnel communication, 25
th
 September 2010), the 

programs needs attention on “need to talk one-to-one to the beneficiaries, we have to ask them about 

everything, also their feeling. So far, meetings are about the do‟s and don‟ts. But we have to talk about 

what is happening in reality”. 

5.4.1.4 Challenges: Logistic Provider 

Technical Aspects 

The text messages are a bias/burden for the foundation; after collection, somebody else could text the 

foundation. But also, reasoning for this schedule is that people will not throw the drum in the river when 

it is full for too long period of time. A collection schedule for every village needs to be implemented to 

collect more regular the human nutrients. The plan is no individual collections but more regular collection 

of urine and feces: 1/week and when the people feel that they would like to give the feces, they can also 

collect it at the same time from foundation to Snowland (5km), Initao (12km), Oguis (15km), Purok 3-A 

(12km). At prison, a collection schedule has to be introduced as well, since the Catholic Church does not 

send a text message on time (last collection was 2 or 3 months ago). By regular collection, also 

monitoring of the UDDT has to take place. 

Preparing for collection for the replacement of drums, sacks, and urine and feces containers. All materials 

need to be at the truck in case materials have to be replaced, otherwise the driver has drive all the way 

again which is time consuming, while time is costly. The eco-pees have to be inspected to minimize 

spillages and the collectors have to bring the caps of these jerry cans, since the original caps get lost. The 

collectors have to be prepared/ready.  

SUCCESS FACTOR 62: ALL THE REPLACED MATERIALS NEED TO BE BROUGHT ALONG AT TIME OF 

COLLECTION. FOR THIS, THE SERVICE PROVIDER NEEDS TO PREPARE BEFORE COLLECTION TIME.  

However, the truck load is maximum 10 sacks each hauling. The feces cannot be put on each other, since: 

(1) overload of the car, combination urine & feces, and (2) the sacks are sometimes broken, and dust 

(feces/ash) will go out and will affect the environment of the village. Put together in one car might 

overload the car (300kg, 1jerrican is 20l.).  

SUCCESS FACTOR 63: THE COLLECTION TRUCK NEEDS TO BE SUITABLE FOR THE COLLECTION OF 

HUMAN FECES AND URINE: ONE HAVE TO TAKE INTO ACCOUNT THAT SOME FECES BAGS CAN BE 

BROKEN, AMOUNT OF HUMAN NUTRIENTS THAT NEED TO  BE COLLECTED 

Also the area is dangerous to drive since the area is going up and down. As a result, the driver collects 2 

or 3 times at one day to the area.  

SUCCESS FACTOR 64: THE COLLECTION TRUCK NEEDS TO BE SUITABLE FOR THE ROAD CONDITIONS 

Spillages are still happening in the truck, which has a strong smell. As of now, the foundation is still 

thinking how to avoid these spillages. Therefore, the collectors use a mask, boots, and gloves. The 

collectors are already used to the smell, but there is still the „Juckie feeling‟; they laugh when they carry 
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urine and feces. However, collectors still laugh, but considerable less. Households just laugh with each 

other, but no really action on it (there should be noted that laughing is a Pilipino way of life). 

Households need to be instructed that the central collection drums should always be kept closed so that 

rainwater and vermin cannot enter the drums, which could create spillovers/unhygienic situations. 

SUCCESS FACTOR 65: INSTRUCTION OF THE USE OF INTERMEDIATE 

COLLECTION DEPOTS 

Rain can enter the feces drum at the central storage area. As a result, 

these feces bags break and ants are entering the drum. Subsequently, the 

drum, including bags, has to be replaced which is heavy and a need for 

enough manpower and preparation for new container arises.  

SUCCESS FACTOR 66: THE ENVIRONMENT CANNOT AFFECT THE 

FECES BAGS, OTHERWISE IT COULD CREATE SPILLAGES AND 

UNHYGIENIC SITUATIONS 

Collection of feces could be a hard job, since areas cannot be reached 

accessible by truck. For example, the collected has to take the stairs to 

enter/leave Purok 3-A and as a result he has to take the stairs while 

carrying the feces and/urine. The Pilipino weather makes it even more 

difficult. Also, the drums attract ants and cockroaches.  

SUCCESS FACTOR 67: THE COLLECTOR IS WILLING TO DO THE JOB IN ALL WEATHER AND 

ENVIRONMENT CIRCUMST ANCES 

5.4.1.5 Additional findings 

The foundation is thinking to start an EcoSan-project in an untouched community. The EcoSan-toilets 

will delivered to them for free and only charge a monthly service fee from the users (for collection of 

urine and feces, proper hauling, re-orientation on Operation & Maintenance if needed, small repairs 

needed, regular monitoring, complains etc.). Similar like a cell-phone contract where you get the device 

for free but have to pay monthly for the service delivered and the users can even complain to the service 

provider the moment they stumble upon some problems with the toilets. However, capacity is necessary. 

Implementing with cash reflow will result in monitoring and upgrading of the system. The idea is: give a 

little amount of money, and somebody will take care of the rest. According to the foundation, also in this 

area it seems that the community is willing to pay for the service.  

5.5 India 
A quick scan have been conducted in three EcoScan projects in India: FODRA in Delhi, SCOPE in 

Trichy, and MSSS in Bangapore 

Many lessons learned and challenges, which were found in the Philippines, hold for these cases in India. 

However, the idea of using human urine and feces is not a big problem in acceptance because famers 

already know that it‟s a good fertilizer. Also, they know that urine is easier to handle than feces. There is 

acceptance of using the UDDT, but to use human feces and urine becomes a challenge. However at the 

household level is not much difficult. The following additional lessons and challenges for the logsitics of 

human feces and urine have been indicated in Bangalore:  

FIGURE 29: COLLECTION OF 

FECES BAG 



75 
 

- Caste system: it has been found that farmers are not willing to use human feces and urine of a 

community which are from a lower caste.  

SUCCESS FACTOR 68: FARMERS AND HOUSEHOLDS NEED TO BE INVOLVED FROM THE START OF A 

PROJECT, IN WHICH THE CASTE SYSTEM HAS TO BE TAKEN INTO ACCOUNT  

- The community needs to have a voice 

SUCCESS FACTOR 69: EMPOWERMENT OF THE COMMUNITY 

- The farmers are not willing to invest in collecting and transporting urine: small farmer it is very 

risky business (labor intensive, and depends on rains). The farmers burned their fingers already 

on chemical fertilizer. As a result, many farmers commit suicide, since they invest a lot of money 

for a huge loan, but corps fails because of rains, pets. The farmer is very afraid to touch this new 

innovation. 

- No farmer will ever have large volume of urine on his own plot to fertilize his crop. It has to 

become commercial, e.g. urine bank where farmers can go and get a tank full of this valuable. 

5.6 Conclusion 
In this chapter were described the lessons learned and challenges including its factors which (will) leads 

to the success of the logistics of human nutrients from the suppliers to the processors.  

During the case study Fishermen‟s Village, it was determined that other companies are interested to 

provide the collection and transport service for human nutrients from the households to the farmers. 

Combining logistic structures is possible technical and practical. However, certain conditions/„success 

factors‟ need to be taken into account (e.g. priority, commitment, and technical and organizational 

factors) to provide a sustainable service, in which learning between the key stakeholders has to be 

essential to tackle challenges but also to improve the innovation.  

Fisherrmen‟s Village is the first EcoSan pilot-project in the Philippines. The EcoSan projects, which are 

implemented after this project, could learn from this case. Lessons from previous EcoSan projects are 

valuable will contribute to the success for future EcoSan projects. However, in this research has been 

found that each project has its own experiences and lessons learned in San Fernando City (Fishermen‟s 

Village, San Augustin) since both projects are implemented around the same time. Also, no/little 

communication is happening between the projects itself. The projects visited in the Philippines are 

supported by CAPS in terms of knowledge. To the researcher‟s opinion, the atmosphere between the 

projects feels rivalry, which is not the ideal situation if one would like to learn from the other one. 

Therefore, CAPS is a valuable link, to exchange the lessons learned between the projects. But another 

challenge is coming in: the lessons learned are tacit knowledge. Therefore, it is recommended to transfer 

this knowledge to explicit knowledge. In addition, learning cycles about the logistics of human nutrients 

do not exist in all programs, which results into still existing challenges and diffusion of the innovation is 

to a minimum. 

A list of all success factors indicated in the visited projects can be found in Appendix 4. Almost 70 

success factors have been indicated for the success of logistics structures for human nutrients has been 

found that. Most factors found are related to the suppliers, which is on the use of the UDDT. This step is 

critical success factor, since closing-the-loop starts from these actors and this factor could break EcoSan 
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in future. Therefore, the suppliers need always be included in EcoSan programs and in its logistics of 

human nutrients.  

However, the service provider is dependent on the suppliers, but also on the processors (famers) to close-

the-loop. The provider has to deliver a service to the supplier, which should be in a proper way to enhance 

the supply of human nutrients and subsequently to continue this service. It has been found that the 

suppliers (households) are willing to pay for the service and farmers are willing to pay for human 

nutrients. However, it has to be noted that changing people‟s mindset takes time, which requires proof 

and ongoing learning. 

 

FIGURE 30: POTENTIAL ACTORS FOR THE LOGISTICS OF HUMAN NUTRIENTS 

It has been found that not all success factors for the logistics of human nutrients hold for every project. 

This depends on the implemented logistics structure in terms of technology, e.g. the success factors which 

are related to the pipelines are not found in other case since no pipelines are installed in these other case. 

The next step is towards closing-the-loop to use the human nutrients in agriculture, which is on the 

perspective of the farmers. Therefore, the following critical success factors are:  

- In each country, demonstrating and prove that it is interesting to use human nutrients in 

agriculture 

- Involving and taking seriously the (potential) farmers in the local learning process 

- Country specific guidelines on the use of human nutrients in agriculture 

- Technical interesting, in terms of using human urine and feces by the farmers (application and 

storage) 

- Priority and budget of the logistics provider 

Furthermore, it has to be noted that the critical success factors identified in the current stage „learning to 

be effective‟ will probably not hold in other stages of Korten, because the technology will evolve. . 
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Therefore, it is recommended that research needs to be done on the success factors for the logistics of 

human nutrients for each Korten‟s learning stage in the future.  

But the question remains, how can these factors be used in future programs? This question will be 

answered in the next chapter.  
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6 Model Criteria for Logistics Design, based on CBA 
As discussed in previous chapters, EcoSan/UDDTs are a good solution for hygienic and sustainable 

sanitation for communities and schools in the Philippines. Also, the logistics of human nutrients is 

theoretical and practical possible taking into account the (critical) success factors. In this paragraph are 

answered the following sub-research-questions: 3.1: What are the costs and benefits of the logistic-

structure options and how are these distributed? 3.2 Which actors have to be involved to sustain the 

collection and transportation of human nutrients for agriculture?, 3.3 How to define the responsibilities 

of the different actors for a sustainable logistic structure for human nutrients?, and 3.4: How to create 

interest of different stakeholders (including private investors) to invest in the logistics of human nutrients 

from the urban to the rural area in developing countries? and 3.5 Which other aspects are important to 

the success for the logistic structure of human nutrients from the urban to the rural area?. 

First, the current situation is described that making profit is still difficult for the case of Fishermen‟s 

Village. Thereafter, the benefits for society which rectify projects and subsidies are described. Based on 

these insights and lessons learned from previous chapters, the success factors are described in the 

different project stages of the project cycle for modeling future EcoSan programs.  

6.1 Case study Cost Benefit Analysis: Fishermen’s Village 

Projects are interventions executed by organizations in order to reach their goals and use resources, e.g. 

capital, labor, land, which investors require that these investments will give rise to certain benefits after 

some time. But, finding investment capital is a challenge in dissemination of UDDTs and its related use 

of urine and feces for agricultural purposes in developing countries, such as in the Philippines. One has to 

accept that the EcoSan approach and its logistics of human nutrients are still in the experimental phase 

and is learning how it could be effective. Probably, it would be overambitious to have a profit making 

business in this phase of innovation. However, according to Korten the next step is to make the 

implementation of EcoSan and its logistics more efficient and costs effective. A Cost-Benefit Analysis 

(CBA) helps to get insight in the possibilities for cost effective logistics for human nutrients. 

In this paragraph is analyzed the financial and attractiveness from the investor‟s point of view (financial 

CBA) and subsequently the costs and benefits from the societal point of view (economic CBA), including 

the sensitivity of the analysis for the EcoSan-project in Fishermen‟s Village, San Fernando City, 

Philippines. Also, will be discussed the usefulness of policies to deal with these consequences. A subsidy 

to stimulate investments can be rectified if there are additional benefits for society while most of the costs 

are made by the service provider (e.g. private sector). 

This paragraph answers the sub-question 3.1: What are the costs and benefits of the logistic-structure 

options and how are these distributed? 

6.1.1 Financial feasibility Fishermen’s Village 

This paragraph analyses the financial feasibility for the Fishermen‟s Village program. The financial CBA 

(F-CBA) is a tool to access the expected feasibility of a project from the investor‟s point of view. The 

data for the F-CBA for the case study of EcoSan in Fishermen‟s Village is shown table 16. This CBA 

takes the view of how the project is turned out and it should be noted that these data are approximations. 

The details of these data can be found in Appendix 13. The data is based on the following assumptions for 

the actual implementation of the Fishermen‟s Village project: 
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- The project life-time is set on 6 years, assuming that the EcoSan-project will last longer in fact. 

The residual value of the project at the end of the project life-time is calculated by using the life 

span of each investment.  

- The investment costs for the urine tank are set to zero. The initial costs of the project are partially 

covered by grants: the urine tank at the site in Fishermen‟s Village was subsidized by USAID. 

The transportation costs (truck, operation and maintenance, labor) of urine are set on €0, since the 

urine is flowing to the creek. 

- The treatment costs for feces are set to zero. The costs of the logistics for human nutrients include 

the collection and transportation of these valuables, i.e. no treatment options are included or 

storage (like sanitary landfill for the feces of Fishermen‟s Village). 

- The costs for the collection of urine are set on €0.  

- The average inflation rate in the Philippines is set to 6.3%
22

  

- The lending interest rate is set to 8.6%
23

.  

- The following cash outflows for the non-financial operations for the construction of the UDDTs 

and its logistics to the sanitary landfill are: (1) The building materials of the UDDT structure, 

including the bowl and its sub-structure, and its related wages (in year 0), (2) The collection and 

transport materials (in year 0), (3) wages for the logistics (in year 1 through 6), (4) operation and 

maintenance costs (in year 1 through 6). 

- The cash inflows of the non-financial operations of the project consist of all direct and indirect 

cash inflows which occur by the implementation of the project. In the case of introducing the 

EcoSan-project in Fishermen‟s Village no cash inflows exists, since the urine is flowing to the 

canal and feces is stored at the sanitary landfill and subsequently no money is coming in.  

 

The UNIDO method is used to carry out an Economic - Cost Benefit Analysis (E-CBA). The table below 

shows the cash flow of the actual costs of implementation for the current logistics of human feces and 

urine, including the costs of the UDDTs, as realized in the Fishermen‟s Village project.  

  

                                                   
22 Source: The World Factbook https://www.cia.gov/library/publications/the-world-factbook/fields/2092.html 
23 Source: Lending interest rate data.worldbank.org/indicator/FR.INR.DPST  
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TABLE 16: CASH FLOW FISHERMEN'S VILLAGE 

Investments € PhP 

Excluding 

 Tax / 

Subsidy 

(€) 

Excluding 

Tax / 

Subsidy 

(PhP) 

Rest Value 

- 

Investments 

(€) 

Rest Value 

- 

Investments 

(Php) 

UDDT substructure - Total Costs 

FV (including labor) 7,418 445,000 7,418 445,000 2,967.26 178,000.00 

UDDT bowl - Total Costs FV 1,780 106,800 1,780 106,800 1,353.07 81,168.00 

Investments - UDDT 9,199 551,800 9,199 551,800 4,320.33 259,168.00 

Metal Drum (200litre) - Total 

Costs FV 519 31,150 519 31,150 0 0 

Roubin'  5hp pump (portable) – 

urine 250 15,000 250 15,000 0 0 

Tank on Truck _Urine - Costs 167 10,000 167 10,000 67 4,000 

Truck Feces - Costs (10 years) 140 8,383 140 8,383 56 3,353 

Cover Material (Net for feces) 

Costs 3 150 3 150 0 0 

Total Plastic bags (2) for the 

collection of feces (yearly) 3,472 208,260 3,472 208,260 > paid by households  

Investments - Logistics 4,550 64,683 1,078 64,683 123 7,353 

Investments - Total 13,784 616,483 10,277 616,483 4,443 266,521 

Costs - Logistics Urine and 

Feces €/year 

PhP/ 

year €/year PhP/year     

Operation & Maintenance             

Truck Feces – Maintenance 40 2,400 40 2,400     

Truck Feces - Fuel Consumption 

Costs (yearly) 48 2,901 43 2,553     

PPE (life span 1 year): mask 
gloves 7 420 7 420     

Labor             

Truck Feces – Driver 48 2,874 48 2,874     

Truck Feces – Crew 41 2,484 41 2,484     

Costs - Material 95 5,721 90 5,373     

Costs - Labor 89 5,358 89 5,358     

Costs - Total 185 5,721 179 10,731     

 

 

 

 



81 
 

The data in the cash flow table (table 15) is based on the following information from the CENRO: 

- The investment costs for the collection of urine and feces are relatively low, since this truck was 

already in use by the CENRO of SFC for the collection of solid waste.  

- The construction for the storage of feces is low since they will be stored at the sanitary landfill in 

a pit. Also, the urine flows to the creek. Therefore, the treatment costs are set to zero. 

- Operation and maintenance for the logistics of urine is set to zero (urine is flowing to the creek) 

- Operation and Maintenance for the logistics of feces is Php5,721 (€185) each year for labor costs 

and maintenance of material needed for transportation. 

Table 16 shows that the highest investments are the toilets. Approximately 25% of the total investments 

are paid by the households by the plastic bags for the collection of the feces. The costs paid by the 

households are not included in the financial cash flow, since the financial cash flow only includes the 

actual costs paid by the investor, and does not take into account the costs and profit for the economy 

(households). However, approximately 10% of the investments from SFC are towards the current 

situation of the collection and transportation of feces and urine, i.e. 33% of the total current investments. 

i.e. the UDDT bowl and its substructure are the highest investments (67%) (see table 17). 

The table below shows the non-financial cash operation of the EcoSan project in Fishermen‟s Village. 

TABLE 17: FINANCIAL CASH FLOW STATEMENT: UDDTS & LOGISTICS, USING CURRENT PRICES AND NOMINAL 

DISCOUNT RATE (INFLATION INCLUDED), FISHERMEN'S VILLAGE  

Inflation Factor Year Investment Recurrent Costs 

Net 

Cash 

Flow 

Discount 

Factor 

Discounted 

Net Cash 

Flow 

Cumulative 

Discounted 

Net Cash 

Flow 

(Inflation Factor 
= 

(1+inflation)ˆye
ar)   (€) 

Labor 
(€) 

Material           
(€) (€) 

DF=1/(1+i)
^t (€) (€) 

1.00 0 -10,277     -10277 1.00 -10,277 -10,277 

1.06 1   -95 -101 -196 0.92 -181 -10458 

1.13 2   -101 -108 -209 0.85 -177 -10635 

1.20 3   -107 -115 -222 0.78 -173 -10808 

1.28 4   -114 -122 -236 0.72 -170 -10977 

1.36 5   -121 -129 -251 0.66 -166 -11143 

1.44 6 6,410 -129 -138 6144 0.61 3745 -7398 

    
 Financial NPV   -€7398 -Php443806 

 
 Financial IRR 

 
-10% 

  

All calculations are conducted in constant prices of the investment year (year 0). Therefore, the real rate 

of interest „r‟, is used for discounting the cash flows. This rate is calculated as followed, in which the 

discount rate „i' is the nominal interest rate and „p‟ the inflation:    
   

    
      

      24

      25 
   . In this 

                                                   
24Source lending interest rate: data.worldbank.org/indicator/FR.INR.DPST 
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case, r is approximately 2%. The cash flow table above shows that the EcoSan-project in Fishermen‟s 

Village makes payments (cash outflow) and does not receive an income (cash inflow). As a result, this 

project is not considered as attractive investment opportunity for an investor since its net earnings arising 

from investment are lower than the costs of financing the project. Actual, the net earnings are zero, since 

no income is generated by e.g. selling the products (urine and feces) to processors, or a fee for providing 

collection service to the households to pay-back the investments and the costs. Also avoided costs do not 

exist compared to the conventional toilet connected with a septic tank. In fact, the UDDT-bowl is more 

expensive compared to the conventional bowl (according to CAPS and CENRO). But with the use of an 

UDDT bowl, the urine and feces is separated and these valuables could be used in agricultural purposes. 

As a result, the financial Net Present Value
26

 (F-NPV) and Internal Rate of Return
27

 (F-IRR) are both 

negative. The calculated F-NPV is -Php443,806 (-€7,398), which indicates that the EcoSan project in 

Fishermen‟s Village is estimated to yield less that the market interest rate. The F-IRR is -10% (compared 

to the nominal interest rate of 8%), which indicates that this project is estimated to yield less than the cost 

of financing it. Therefore, the project is not profitable but that was not the goal of this project. 

Furthermore, the Pay Back Period (PBP) does not exist, since only investments in the project are made.  

Conclusions F-CBA: Based on the Fishermen‟s Village case, it can be concluded that in cases where are 

even low costs, the investment will be financial feasible in case a minimum income or avoided costs will 

be generated. However, the goal of this EcoSan program is not to make profit. Fishermen‟s Village is a 

testing project in which the ultimate goal is to reallocate the fishermen to a safer place and to minimize 

the costs due to typhoons, but also to increase hygienic circumstances in the village and accumulation of 

EcoSan knowledge. Therefore, this project was not about making profit.  

6.1.1.1 F-CBA Logistics 

The conclusion of the F-CBA for the logistics is the same as for the total EcoSan-project: the current 

project is not financial attractive. Even if the high costs for the toilets will be removed, the situation will 

not better. The Fishermen‟s Village project makes only costs to the investor for the service and no income 

is generated.  

6.1.2 Economic feasibility Fishermen’s Village (Societal Cost Benefit Analysis) 

The economic CBA (E-CBA) is a tool to assess the expected economic viability of a project for a broad 

societal point of view. A project could be profitable for the organization profitable while it not could be 

economically attractive for the society as whole. But also the other way around could be the case: the 

project could be unprofitable for the investor, while it can be highly beneficial for society at large.  

All data in the previous section, supporting the implementation of EcoSan, refer to direct and indirect 

costs for the investor. The investments are higher in the E-CBA, because the households of Fishermen‟s 

Village pay by themselves the plastic bags for the collection of feces in the sub-structure. However, for as 

any sanitation project the benefits are societal. This because fewer people get sick and fewer children will 

die of diarrhea and its related diseases. These benefits should be taken into account at national and 

                                                                                                                                                                    
25 Source the average expected annual rate of inflation: International Monetary Fund, the average annual rate of 

inflation for the year 2008-2011 (3.3 >2008, 9.3>2009) in Philippines is about 6.3%. 
26 NPV is the sum of the discounted annual net cash inflows from non-financial operations, which are all inflows 

minus all outflows, during the lifetime of the project. 
27 IRR is the rate of discount in the NPV formula, which results when the NPV is set to zero 
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international level. A societal costs benefit analysis is included to strengthen the arguments for the 

discussion on policy making and setting soft loans and subsidies.  

The EcoSan-project in Fishermen‟s Village, the community in this village is the target population. The 

total population is approximately 445 people. According to World Bank (2008)
28

 health and water costs 

due to poor sanitation per capita per year are Php665 (€11) resp. Php212 (€4). Assuming 445 people live 

in this village, the total costs avoided through sanitation is Php390,490 (€6,509). 

Tax was paid for the fuel of the truck to transport the feces. By the removal of the taxes did not led to a 

considerable decline in the NPV and the IRR. The reasoning behind is that fuel consumption is not the 

highest investment in this EcoSan-project of Fishermen‟s Village and the tax is only 12% of this fuel 

consumption.  

In addition, in the F-CBA the project inputs and outputs have to be revalued which involves in this project 

removing distortions in: (1) the cost of labor, and (2) the cost of capital.  

Ad1. The government and trade unions in the Philippines, like in most countries, set a minimum wage. 

However, this wage could overstate the true scarcity value of labor, which is called the shadow wage of 

labor. This shadow price is what would be the value of wages lost to the Philippines if this project not was 

implemented. In developing countries this value could be close to zero with high rates of unemployment 

in case the labor force which works in the project is likely to be unemployed if this project was not 

introduced. In other words, these people would not earn any wage if the project was not implemented. For 

skilled labor, professional workers, the actual price will lie quite close to the shadow wage (Balkema & 

Romijn, 2008). In the Philippines, the unemployment rate is approximately 8%, which is not high 

compared to other developing countries, while the population below poverty line is approximately 33%
29

. 

Most of the men in this village are fishermen and the women stay at home taking care for their children. 

The employed people during this project could probably be done by others, i.e. there is no displacement 

effect. It is assumed that the shadow wage rate of labor for unskilled labor is about 0% of the market 

wage in the Philippines. However, in the EcoSan-Project of Fishermen‟s Village only skilled labor is 

employed, both for the collection of the feces as well as for the construction of the UDDTs who are under 

contract of the CSF. As a result, the shadow wage rate for skilled labor is about 100% of the market wage. 

Accordingly, the true value of the wage costs of the project to the Philippine economy is the same as 

before the project was implemented.  

Ad2. The discount rate has also to be revalued for the purpose of the E-CBA, because this rate in the F-

CBA does not reflect the true scarcity value of capital in the economy. For this the Accounting Rate of 

Interest (ARI) is used, which is the real long-term international borrowing rate for the country, in this case 

the Philippines. The ARI can be approached by taking the interest rate on long-term (e.g. 30years) 

government bonds. This bond carries the lowest risk of default, and therefore represents only the time 

value of money plus estimated inflation (Balkema & Romijn, 2008). The Fixed-Rate Treasury Bonds for 

20 years in the Philippines is about 8.75. This ARI is higher compared to the real discount rate (lending 

interest rate 8.6%) that was used in the F-CBA. This can be explained by that it is sometimes difficult to 

get a loan especially for a long period and the uncertainty which exists at the moment. At the moment, the 

international borrowing rate is low and the inflation on the overall is low. In some of the developing 

                                                   
28 Source: World Bank, 2008. Economic Impacts of sanitation in the Philippines 
29 Source: https://www.cia.gov/library/publications/the-world-factbook/geos/rp.html 
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countries is it difficult to get a loan for a long period (most of time only 10 years). Therefore, in this 

research the ARI is used which is close to the life span of the project in Fishermen‟s Village; the Fixed-

Rate Treasury Bonds for seven years in the Philippines is about 7 in the Philippines
30

. 

TABLE 18: ECONOMIC CASH FLOW: TOILET, COLLECTION AND TRANSPORT OF URINE AND FECES EXCLUDING 

TAXES, FISHERMEN'S VILLAGE 

Year 

Investment  

(Income/ 

Loan) Recurrent Costs Yearly Income 

Net Cash 

Flow 

(Total) 

Discount 

Factor 

Discounted 

Net Cash 

Flow 

Cumulative 

Discounted 

Net Cash 

Flow 

  (€) 

Labor           

(€) 

Material           

excl. 

Tax         

(€) 

Avoided 

Health 

Costs               

(€) 

 

Avoided 

Water 

Costs (€) (€) 

DF=1/(1+
ARI)^t (€) (€) 

0 -13,748.47         -13,748.47 1.00 -13,748 -13,748 

1   -89.32 -89.57 4,933.49 1,575.98 6,330.57 0.93 5916 -7832 

2   -89.32 -89.57 4,933.49 1,575.98 6,330.57 0.87 5529 -2303 

3   -89.32 -89.57 4,933.49 1,575.98 6,330.57 0.82 5168 2865 

4   -89.32 -89.57 4,933.49 1,575.98 6,330.57 0.76 4830 7695 

5   -89.32 -89.57 4,933.49 1,575.98 6,330.57 0.71 4514 12208 

6 4,443 -89.32 -89.57 4,933.49 1,575.98 10,773.48 0.67 7179 19387 

     
 Financial NPV €19,387 

PhP 
1,162,985   

     
 Financial IRR 42% > than real ARI (8.75%)  

 

If taking these societal benefits into account in the E-CBA, it makes the project attractive to invest in: the 

calculated E-NPV is approximately €19,000, the real F-IRR is 42% (compared with the real ARI 8,75) 

and the F-Pay-Back-Period is between 2 and 3 years. It should be noted that the investment costs are the 

current investments: without the costs of collection (urine tank), transportation (truck, operation and 

maintenance), and treatment/storage of both valuables. But these costs could be covered with the amount 

of €19.000. However, these are the results even without selling the urine and feces to a potential buyer 

and introducing a fee to the households for the collection service, i.e. the investments in this EcoSan-

project is paying itself back. It can be concluded that investment in EcoSan should be facilitated by 

governments and international institutions as the costs of not financing these projects is high for both 

terms of suffering and even in terms of money. 

More literature is found which concludes that not investing in sanitation in developing countries costs 

money. Proper sanitation has most of all a positive significant influence on the economical benefits. 

According to Hutton and Haller (2004), the total annual economic benefits of water and sanitation 

interventions in Western Pacific Region are estimated to be US$30 (2000) per person when realizing 

access to improved water supply and  sanitation for all (Hutton and Haller 2004, p.34). Benefit Cost ratio 

for the Western Pacific Region are estimated to be 7 when realizing access to improved water supply and 

sanitation for all (Hutton and Haller 2004, p.85). This ratio drops to 1when high costs and low costs are 

assumed (Hutton and Haller 2004, p.87). In a more recent publication of Hutton et al. (2007), they state 

that water and sanitation interventions for developing countries are cost-beneficial without exception i.e. 

                                                   
30 Source: http://www.bsp.gov.ph/statistics/sdds/sdds.htm 
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economical benefits through time savings by improved access to facilities, higher productivity of labor or 

savings on health expenses can be realized even if sanitation improvements do require major investments 

The main costs avoided are due to children dying (9%) and due to time loss (82%). The return on 

investment of US$1 in water and sanitation is US$5 to US46 (Hutton et al., 2007). In Fishermen‟s Village 

the investment costs are high, which results that the estimated benefits in this case study for Fishermen‟s 

Village are almost one third of the costs. However, it can be concluded that investment in sanitation and 

its related logistics in developing countries are not only needed form humanitarian point of view: it also 

pays itself back.  

6.1.2.1 Sensitivity Analysis 

But, how sensitive are the above statistics to changes in specific costs and benefit items? The incomes and 

expenditures (costs) are always risky and uncertain in every project. The sensitivity analysis is determined 

by the concept of switching values in which the degree of change in value of a cash flow item that is 

required for the NPV to turn zero. The cash flows which are quantitatively large, as well as those cash 

flows about whose future value one is particularly uncertain in the project in Fishermen‟s Village are: the 

UDDT-bowl and generated income.  

The sensitivity analysis for the collection and transportation of urine and feces in Fishermen‟s Village 

shows that the service provider need an income of approximately €1640 (PhP98,380) each year, that is 

€136 (PhP8158) each month, when the NPV is set to zero in six years. This amount includes the salary of 

the driver/collector for the collection and transportation of feces from this village under the same 

circumstances. However, these are real wages under the circumstances of a developed product market of 

urine and feces. But, at the moment the market is not created for human nutrients and as a result also not 

for the service of collecting and transportation of these valuables. Therefore, the salary of an entrepreneur 

needs to be more, since he/she has probably to go for a loan of the truck, and probably more labor is 

necessary in the future. But also this entrepreneur takes risks for the investments (e.g. suddenly becoming 

jobless for collection and transportation of these valuables, emotional risks
31

). 

In this research is found that households are willing to pay for the service: about €0.17 (PhP10) each 

households for each collection. The collector would create an income from this village about 2 * 

€0.17(PhP10) * 89 = €30 (PhP1780) for the collection of feces. The nutrient value of urine is 

approximately €267 (PhP16,049). It is assumed to provide an incentive for the famers of 70% of the 

actual nutrient value of urine: €187 (Php11,235). The total income would be €217 (PhP13,015) The 

collector could save about €81 every month, to invest in the truck for transporting urine. The service 

provider can also sell the feces. But the nutrient content of this valuable is in this case not high, since the 

feces are not generated in closed drums, and as a result the nutrients get lost before it reaches the end-

user(s) (farmer).  

                                                   
31

 Emotional risks could include how this new venture will affect the marriage and family of this entrepreneur. 

When spending every hour dealing with business problems it could not leave much emotional energy to deal with 

family problems. Are the spouse and children prepared and able to make the emotional investment which needed to 

start a business? If the venture goes down, what could be the consequences for the marriage and family? 
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Furthermore, it would still be interesting for the government to invest (subsidy, where probably the 

UDDT could be paid from housing) in UDDTs and its logistics if „avoided health & water costs‟ drops 

until about €2400, i.e. about 50% decrease of these costs would create a break-even point.  

At the moment, the government subsidizes chemical fertilizers for a certain percentage. As a result, the 

market value is lower compared to the real value of these fertilizers. The government could also invest in 

subsidizing the human nutrients, i.e. eco-fertilizer. 

In addition, investments could increase to €33,000 to generate an NPV of zero, because of the avoided 

water and health costs. In other words, the investments could multiply by 2.5 to reach a break-even point 

with the avoided costs. However, this would probably not be realistic, but introducing the toilet and its 

logistics of feces and urine is justifiable. As mentioned earlier, the costs of plastic bags are responsible for 

a large part of the investment costs. Households could probably not buy these bags anymore since they 

are expensive and households do not have an incentive to invest in this. Therefore, the logistics provider 

could service the households by providing them also these bags, since there is room for investments. As 

soon as the market is developed for the use of human nutrients and prices will become reasonable, the 

household will also see the potential and subsequently, the last „P‟ of Heierli (2007) social pressure will 

be in practice.  

6.1.2.2 Societal Cost Benefit Analysis Logistics Structure 

Although the E-CBA for the generation and logistics pays back by itself within a few years, it is 

interesting how the logistics is related in this case. Earlier, it is mentioned that the UDDT bowl is the 

highest cost factor in the CBA for the EcoSan project. I assume that the health and water cost relate about 

50% to the logistics of the feces and urine. This results into the cash flow statement below table.  

TABLE 19: SOCIETAL CASH FLOW STATEMENT LOGISTICS, FISHERMEN‟S VILLAGE  

 

Between the first and second year, the logistics will be Pay Back by itself. It can be concluded that when 

the investor will take care for the UDDT structure including the bowl will only result in one year more in 

the pay-back period related to the avoided costs for government.  

6.1.3 Conclusion Cost-Benefit Analysis 

What are the costs and benefits of the logistic-structure options and how are these distributed? 

Within the ISSUE program UDDTs were constructed in the housing program of Fishermen‟s Village. 

This housing program is a pilot project to be the model in the introduction of UDDTs and the use of urine 

Year

Investment 

Subsidy urine 

tank still 

included 

(Income/ 

Loan)

Net Cash Flow 

(Total)

Discount 

Factor

Discounted 

Net Cash 

Flow

Cumulative 

Discounted 

Net Cash 

Flow

(€)

Labor           

(€)

Material           

excl. Tax         

(€)

Avoided 

Health Costs               

(€)

 Avoided 

Water Costs 

(€)

 Households     

(€) (€)

DF=1/(1+A

RI ) t̂ (€) (€)

0 -4,549.96 -4,549.96 1.00 -4,550 -4,550

1 -89.32 -89.57 2,466.75 788 3,075.84 0.93 2875 -1675

2 -89.32 -89.57 2,466.75 788 3,075.84 0.87 2687 1011

3 -89.32 -89.57 2,466.75 788 3,075.84 0.82 2511 3522

4 -89.32 -89.57 2,466.75 788 3,075.84 0.76 2347 5869

5 -89.32 -89.57 2,466.75 788 3,075.84 0.71 2193 8062

6 4,393 -89.32 -89.57 2,466.75 788 7,468.74 0.67 4977 13038

 Financial NPV 13038

 Financial IRR 67% < than real interest rate (7%)

Yearly IncomeRecurrent Costs
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and feces for agricultural purposes within the EcoSan approach. The Fishermen‟s Village project is also a 

success in terms of investment. There is no room to swing a cat: not investing in EcoSan and its logistics 

will result in higher costs for the government. Next to these avoided costs, suffering and harm for the 

households will be minimized. Investments in EcoSan in developing countries are not only needed for 

humanitarian point of view, but are also paying themselves back for the government. As mentioned 

earlier, Fishermen‟s Village is a nice project; a number of items went wrong but it is a learning project. 

However, it would be right to give this project a new boost and to support the aspects of learning in the 

different stages of the project cycle and capacity building. Diffusion and up-scaling of EcoSan could be 

generated as soon as the project is successful in closing-the-loop including the logistics of the valuables. 

Therefore, also in the human nutrient market need to be invested and famers need to be drawn into the 

project to close-the-loop. 

6.2 Model criteria for future EcoSan programs 

This paragraph provides the answer to sub-question 3.2 Which actors have to be involved to sustain the 

collection and transportation of human nutrients for agriculture?, 3.3 How to define the responsibilities 

of the different actors for a sustainable logistic structure for human nutrients?, and 3.4: How to create 

interest of different stakeholders (including private investors) to invest in the logistics of human nutrients 

from the urban to the rural area in developing countries? and 3.5 Which other aspects are important to 

the success for the logistic structure of human nutrients from the urban to the rural area?.  

So far has been discussed that the logistics of human nutrients is technical and financial feasible. 

However, the role of different stakeholders is necessary to create a more effective innovation. 

Stakeholders (primary and secondary) related to a specific technology have influence on its success. The 

success of EcoSan and the logistics of human feces and urine are dependent on the coalitions which need 

to be present in a development group. This coalition can change over time: stakeholders could become 

interested in participation within the program, while others could lose their interest or do not have the 

capacities anymore to participate. However, to the opinion of the author, every technology and its system 

need to be tailor made: i.e. EcoSan and its system (including the logistics of human feces and urine) need 

to be user friendly. For this reasoning, especially the primary stakeholders (households, service 

provider, and the farmers) need to be directly involved during the entire project.  

The providers know best what is in their capacity. But at the 

moment, these actors are still in the learning phase and time 

is needed to mature the technology. A public - private 

partnership is important for this kind of sanitation 

programs; this service need to be provided by the private 

sector by service contract, or design-build-operate contract, 

and supported by other business (corporate sector) for 

sustaining promotion, using their marketing channels to 

reduce costs (Heierli, 2000). The benefits for the private 

sector are income generation and as a result poverty 

alleviation. In this research is found that the logistics of 

human nutrients works technically, but in practice a learning 

process is necessary to create a sustainable logistics structure 

which requires money. It is rectified that the government can FIGURE 31: ORGANIZATIONAL MODEL FOR 

THE LOGISTICS OF HUMAN FECES AND 

URINE  

Finance Supplier(s), 

Processor(s) 

Logistics 

Provider 
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provide a subsidy to the private sector for this service and can go to take the rap of learning by providing 

subsidies, since it will pay back over time. Furthermore, the role of the government need to be stimulating 

the acceptance of using human urine and feces for agricultural purposes, both local as well as global level 

(WHO, FAO), and regulation of the nutrient market; the government and international institutes have 

to leave a clear message about the use of human nutrients. 

Especially during the phases „learning to be effective‟ and „learning to be efficient‟, the (potential) role of 

NGO(s) are important. Their role need to be advising and supporting the primary stakeholders in terms of 

knowledge about the logistics (collection and transportation) of human feces and urine, the UDDTs and 

the collection facility at the supplier side, the use aspect of human nutrients. Next projects would like to 

use the generalised and aggregated lessons of the global and regional level for framing and coordination 

their new EcoSan activities. This is the role of (international) NGOs. It has to be noted that financial 

overviews do not provide tacit knowledge. This is knowledge which exists in the locals, which means that 

workshops need to be arranged where different stakeholders of the different projects could meet each 

other and can exchange their knowledge. But also visits to different EcoSan projects should be 

emphasized during the different phases of the project to see it by themselves and pilot projects need to be 

implemented to learn in their specific situation/area. The main stakeholders (suppliers, service provider, 

famers is the EcoSan group) need support from NGOs, and country guidelines on the use of human 

nutrients in agriculture. After that the main stakeholders have the ability to develop continuously EcoSan 

and its logistics of human nutrients to higher level and country guidelines are set the EcoSan group will 

be able to work on its own in providing a sustainable logistics structure of human nutrients. NGOs could 

be seen as the pillars on which the EcoSan group can build further. However, these organizations have to 

leave on time the project (Heierli,2007). 

At the global level, knowledge will be shared and accumulated. However, the local level needs to model 

the EcoSan approach in detail, since general knowledge needs to be adapted to the local circumstances. 

But the case studies show that communities do not exchange knowledge and experiences directly with 

other communities. But, new potential projects visit running projects to see the EcoSan in practice during 

the investigation process. However, knowledge flows could through the NGOs, which will create trust 

and also can solve probably the technical/organizational challenges.  

But, which other aspects are important to the success for the logistic structure of human nutrients from 

the urban to the rural area?  

The learning process is a critical success factor within every 

project for sustainability. A (development) project usually tries 

something new, like in this case the EcoSan projects including 

the logistics of human nutrients, with its unknown or 

uncontrollable variables, cultural differences, different donors 

and consultants; it runs through a project cycle. From the 

beginning until the end a project goes always through several 

phases: programming, identification and design, appraisal, 

planning and implementation, and evaluation. During the 

evaluation the project will be evaluated and new ideas come 

up, which results in new (a) project(s). Therefore, the project 

Programming

Identification & 
Design

Appraisal

Planning & 
Implementation

Evaluation

FIGURE 32: PROJECT CYCLE 



89 
 

cycle is on ongoing process (see figure 32). Each phase consist of general (critical) success factors for 

current and future EcoSan projects and has its own learning processes.  

The critical success factor in the programming phase is that the overall vision for EcoSan projects needs 

to be focused on the entire EcoSan chain: from the supplier (households), through collection, 

transportation, treatment, to the processor (farmer). Also, in this phase learning takes place and need to be 

well incorporated and made be explicit.  

The critical success factor in the identification & design phase is participatory of the EcoSan coalition, 

including the different key stakeholders (suppliers, service provider, processors). In a new project they 

have the practical knowledge and know their culture. By designing an EcoSan project to specific 

circumstances of the project‟s nature, the capabilities and experience of different parties (authorities and 

locals), and the available knowledge, sources and capital, will increase the chance that the project will 

succeed. In this phase need to be included learning network objectives, which need to be evaluated at 

the end of the project 

The appraisal phase is about the feasibility of the project. The critical success factor in this phase is 

showing the costs and benefits of the EcoSan approach. A standard approach is the cost-benefit analysis 

(CBA), a method with which the expected performance and impact of proposed projects can be assessed 

(Romijn, 2007). The financial CBA reveals if there are enough funds to finance the implementation of the 

project, while the economic CBA shows if the project gains any profits for the economy. This way a 

supporting area will be created throughout the different stakeholders. Also, this method will show the 

evolving benefits in the different stages of learning (learning to be effective, efficient and to expand) by 

Korten. 

The main success factors are capacity and know-how during the planning and implementation phase. 

Without the right people having their specific knowledge at the right place, the project is doomed to fail. 

Also, in this phase learning takes place and need to be well incorporated and be explicit.  

Final, the critical success factor in the evaluation phase is learning. EcoSan and its logistics are still in the 

first stage of learning: learning to be effective. Therefore, learning should be well incorporated in 

projects, because learning can help to overcome the challenges. But the success factor is that willingness 

to learn need to be present by all stakeholders. In this research is found that lessons are learned twice 

between the different EcoSan projects. Therefore, exchange of lessons learned between projects need to 

be encouraged. Local organizations who implement the EcoSan and the logistics of human feces and 

urine need to be encouraged to make tacit knowledge more explicit. This could by administering 

financial matters, create minutes of meetings, and make (short) annual reports. In case coalitions change, 

knowledge transfer will be easier in case aspects are made explicit. To encourage generalization and 

aggregation activities, evaluations of projects should be conducted frequently. It is recommended that 

institutions evaluate EcoSan projects after a couple of years: governmental institutions could prepare 

evaluations concerning the entire sanitation chain (including the use of human nutrients for agriculture)„ 

how to influence the nutrient market? How structure the market?, NGO could evaluate and learn about the 

projects, and service provider concerning their own services. This could improve knowledge transfer at 

the global level if these evaluations are made public. 
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7 Conclusions and Recommendations 
In this final chapter, the research questions are answered and the methodology used is discussed. 

Furthermore, recommendations are given to promote EcoSan including its logistics of human feces and 

urine, and also to improve the research framework used in this study for the purpose of further research 

on this subject. 

7.1 Research Conclusions: Learning for Successful EcoSan Innovation 

In this research, the theoretical framework of learning has been used to determine the success factors for 

the logistics of human urine and feces to use these valuables in agriculture. Theoretical, closing the loop 

for human nutrients is theoretically possible, but also it is also desired (Development Policy Review 

Network, 2011, Esrey et al., 2001, Otterpohl, 2010, Jönsson, 2004, and Morgan 2003). This study 

concludes that critical for the success of EcoSan and its logistics of human nutrients are particularly to the 

technical and organizational aspects. This is due to the fact that the EcoSan approach is a relatively new 

concept which is still in its early development. The innovation is in the first stage which Korten calls 

„learning to be effective. This is the designing phase where researchers came up with what Douthwaite 

calls a „plausible promise‟. 

Lessons have been learned during several EcoSan projects in which mainly the focus is on the EcoSan 

toilet (Urine Diversion Dehydration Toilet „UDDT‟), but still lessons have to be learned throughout the 

sanitation chain on different factors which are mentioned in the ISWM approach: technical, 

organizational, social/cultural, economical, 

financial, and political aspects. The critical success 

factors „CSF‟ are summarized in this section. A list 

of all success factors is given in appendix 4.  

Today‟s EcoSan and its logistics of human feces 

and urine can be overcome by means of learning. 

Learning needs to be created in ongoing (helix) 

learning cycles by organizations that are 

responsible for EcoSan and its logistics of human 

nutrients. It was found that complete learning 

cycles at the local level are rare all the case studies 

investigated; when a challenge occurred, the service 

provider made the decision for tackling this 

challenge, but there was no evaluation, generalization, and follow-up to improve the logistics service 

to a higher level „learning to be effective‟.  Also, no experiences and learning are combined to the 

global level and subsequently no findings are used for new projects for coordinating and framing 

purposes since no evaluations takes place at the local level of the logistic structure for human feces and 

urine. Furthermore, in this research is not found that experiences and learning are shared directly 

between projects. As a result, the incomplete cycles refer to still existing challenges and diffusion of the 

innovation takes place to a minimum. However, local communities lack the technological and 

organizational capabilities to solve the cycles. Therefore, learning moments need to be included in the 

target settings of EcoSan programs. For instance, the number of installed EcoSan toilets (e.g. UDDTs 

and pit toilets) does not say something about the functioning of these toilets or the factors that promote 

the diffusion of these toilets.  

FIGURE 33: LEARNING SELECTION MODEL (SOURCE: 

REPRODUCED FROM DOUTHWAITE, 2002, P.125)  
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7.2 Research Conclusions: Success Factors for the Logistics of Human 

Feces and Urine 
This paragraph provides the answer to the first research question: „Which success factors determine the 

logistic structure to transport human nutrients from the urban suppliers to the processors in rural areas‟ 

A sustainable logistics system, intended for human nutrients use, depends on both the demand for 

human nutrients of the processors (farmers) as well as on the supply of these valuables from the 

suppliers (households). Therefore, the key stakeholders are the suppliers, the processors, and the 

logistics provider. This total view of the entire EcoSan value chain needs to be taken into account from 

the start of EcoSan projects; these key stakeholders need to be included from the start of EcoSan 

programs since they are equally important to close the loop. 

 

 

FIGURE 34: ECOSAN VALUE CHAIN AND ITS INFLUENCE FACTORS FOR THE LOGISTICS OF HUMAN FECES AND 

URINE  

But, what are the critical success factors for each of the key stakeholder? In this research is found that 

until today the main focus of the EcoSan in the toilet type UDDT. The supply of human nutrients is 

dependent on the use of these toilets by the suppliers (e.g. households). However, it is a challenge for the 

UDDT to compete with the (pour)flush toilet for threefold reasons: 

1. Image challenge of the UDDT; 

Community members associate the (pour)flush toilet conform the ideas of the developed world while the 

less advanced UDDT is a toilet only for the poor, since these toilets are only installed in developments 

EcoSan projects where the target group is the poorest of the poor. Therefore, it is recommended to start 

projects for potential target group which calls Rogers the innovators, but also developed countries play an 

example role of the usage of these toilet types. This challenge could be a killer for the success of EcoSan 

programs. Therefore, this factor need to be attention during the program and suppliers need to be actively 

involved and taken seriously in the learning process, since they are aware of constraints and could have a 

positive influence to tackle challenges. At the moment, learning takes place concerning the UDDT by 

implementing organizations: the type of material (e.g. ceramics, synthetic material, cement) and the 

design of the bowl. But still this toilet needs some improvements, e.g. adjustments for children, further 

improvements regarding hygiene. In all visited EcoSan projects have been found that a crucial success 

Supplier(s):
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factor is the introduction of creating awareness and commitment of the local suppliers (households) 

from the initial stage of the project and that this changed the situation considerably concerning their 

vision. 

2. The UDDT is more expensive compared to the (pour) flush toilet. 

The price of the toilet is a crucial success factor for the efficiency, and also probably for up-scaling and 

diffusion of the technology: high investments costs for this toilet type, could result in that one will choose 

for a cheaper sanitation option. Therefore, in this current state of art EcoSan projects need financial 

support through a start up subsidy from local government. The challenge of the UDDT price is typical a 

challenge for many innovations which are in the first phase „being effective‟. This challenge can be 

overcome on the long run at time the market is created for human nutrients; the need of UDDTs will rise, 

and subsequently the price will decline and the availability will increase for this toilet type. I would like 

to refer to chapter 6 for more information and in-depth concerning the success factors of the supplier side. 

Nowadays, the demand of processors (e.g. farmers) for human nutrients to fertilize their crop is 

considered as a crucial success factor, because closing-the-loop will not arise without their demand for 

these valuables. In this research several reasons have been identified why farmers do not utilize human 

feces and/or urine in agriculture:  

3. Famers do not have a drive/incentive to use human nutrients instead of chemical fertilizers; and 

It is recommended to demonstrate and prove in each country and/or region that it is interesting to 

use human nutrients. The benefits need to be shown to policy makers; once the government will accept 

these benefits it will be included it in their national policy and subsequently farmers might be stimulated 

if national policy would officially stimulate the use of human nutrients. Also, the benefits need to be 

shown to famers to convince them that it could work in their specific situation. However, first the 

advantages need to be proven, which directs to the Korten‟s phase „learning to be effective‟. This 

challenge could be also a killer for EcoSan programs and need therefore attention during the program; 

processors need to be actively involved and taken seriously in the learning process, since they are aware 

of constraints and could have a positive influence to tackle challenges. 

4. Farmers are not aware of this source (human feces and urine) to fertilize their crop(s) 

Attention on the use of human urine and feces has to be paid from the start of the project to close the loop. 

This includes involving and taking seriously the (potential) processors (e.g. famers) in the local 

learning process of EcoSan programs by means of a network formation. Furthermore, a municipality 

does not support and subsequently does not put attention on the use of human nutrients in agriculture 

since any country specific guidelines on the use of human urine and feces exist for fertilizing crops. 

These guidelines are necessary to positively influence the demand of human nutrients in agriculture and 

subsequently to close the EcoSan loop. This is a crucial success factor, which WASTE also experiences in 

other projects. 

Also, awareness and prove that human nutrients are better than chemical fertilizers in agriculture 

needs to be given more weight on global scale to increase the awareness of the benefits of human 

nutrients by the application worldwide. This gap could be fulfilled by science, international NGOs, and 

large international institutes, including the World Health Organization (WHO), United Nations 
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Environment Program (UNEP), and the Food and Agriculture Organization (FAO) of the United Nation 

(UN). Countries will probably take this concern easier into account in case the need of human nutrients 

will be put higher on the agenda at global level. 

5. Human feces and urine are more difficult to apply on the field compared to chemical fertilizers.  

Large amounts of human feces and urine are needed to fertilize crops. Therefore, storage and application 

of human feces and urine are a challenge for the total crop of a middle and large farmer: manual handling 

will be time consuming, and large storage tanks are needed which could be expensive. In this research is 

found that larg farmers will not use human nutrients until the time that it will be technical interesting. 

Therefore, it is recommended that research has to be carried out concerning the (dis)advantages of 

application methods (e.g. struvite, dripping method) for farmers. Also, it is recommended to take learning 

goals in the target settings of EcoSan projects concerning the requirements for the use of human nutrients. 

However, this challenge could be improved in a later phase „learning to be efficient‟-side can be 

overcome on the long run at time the market is created for human nutrients and developments are taking 

place about the application of human nutrients. I would like to refer to chapter 6 for more information 

concerning the success factors of the supplier side. 

The service of the logistics provider links the supplier and the processor of human nutrients and mainly 

involves collecting human feces and urine in a sustainable way to enhance the use of UDDTs by 

suppliers, but also to provide the processors with the valuable products human feces and urine. In this 

research are found the following factors which are crucial for the success of logistics providers. 

6. Priority and budget 

In the case of Fishermen‟s Village, it is found that the public service does not function very well due to 

other priorities and lack of budget. As Heierli said, the private sector could be chosen for an efficient 

implementation and execution for the logistics of human nutrients, since the private sector is motivated by 

social concerns as well as profit motives. But the government needs to put attention (regulation and/or 

subsidy) as long as there is no demand from the famers (and therefore no market) which is a crucial factor 

for the success of EcoSan market yet.  

7. Technological knowledge of the EcoSan approach including the logistics of human nutrients  

Technical knowledge is needed to develop and continue a sustainable value chain. In this research is 

found that this is often not available at the service provider. Collecting human nutrients in a sustainable 

manner and using these valuables for agriculture are not (jet) fulfilled and little/no attention have been 

paid (jet) to the use aspect of human feces and urine for agriculture is scarce, since the attention is more 

towards the number of installed UDDTs. It is recommended to generate also an explicit learning 

process: learning and network goals have to make explicit and not that much a number of installed toilets. 

A number of installed toilets does not show if these toilets are working. This point has to be captured by 

sponsors as well, e.g. Netherlands Ministry of Foreign Affairs. Sponsors ask often simple to verify project 

goals including high numbers. Therefore, learning goals need to be included as well to prohibit 

disappointment: after all one need to learn as well (especially concerning innovations), and therefore 

making shortcomings is unavoidable partially. 

8. Clear insight into the financial/economical situation  
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In this research has been found that financial/economical knowledge lacks of the EcoSan projects, 

including the logistics of human nutrients, within the service providing organizations. Having clear 

insight into the financial/economical situation of a EcoSan program including the logistics of human 

nutrients provides the investor (e.g. logistic provider) an overview on the positive and/or negative effects 

of the investments and could generate interest in case of a positive effect. It is expected that the logistics 

of human nutrients is interesting financial in the future, but for now more attention has to be paid on the 

learning process. However, I would like to refer to chapter 6 for more information concerning the success 

factors of the logistics-provider side. 

From learning prospect and overlooking the CSFs, general recommendations are that one should realize 

that learning takes time: (1) experience, the proof of using human nutrients for crops will take a harvest 

(different crops) and which could subsequently take a couple of years since and is also dependent on the 

climate, e.g. typhoons can destroy crops, (2) Regulation, the support of government is necessary for 

hygiene, to regulate the nutrient market, and (3) Promotion/marketing, stimulate the acceptance of using 

the UDDT as well as human urine and feces for agricultural purposes at both local as well as national and 

global level. The market factors are hard to solve, since the character of the national and global level. It is 

hard for the local actors to influence these factors. Therefore, it is recommended that organizations 

(CAPS, Xavier University and WASTE) create understanding at the global level.  

Based on field work and literature, it can be concluded that EcoSan (including the logistics) is still in the 

begin phase of learning. This needs adequate reaction on challenges, extra support, which starts with the 

suppliers (local community) who need to get use to the UDDTs, but also the processors who need to get 

aware and want to use human nutrients as fertilizer for their crops. If the market is created, it is a matter 

of setting up a link between both clients. The technology of logistics is relatively simple in development 

countries, e.g. transport by truck, wheel barrow, and pipelines. In the stage of being effective, it is 

important of having the right coalitions. Therefore, the focus is towards which stakeholders need to be 

involved for setting up the logistics of human nutrients from the urban area to the rural area. 

7.3 Research Conclusions: Model Criteria for Logistic Structures of 

Human Feces and Urine 

Based on extensive field work and literature, the logistics of urine and feces is possible. In this paragraph 

will be answered the second research question: “How putting the critical success factors into practice in 

order to strengthen the logistics for human nutrients in future projects?”.  

In this research, the Cost Benefit Analysis (CBA) is used as a tool to investigate the relevant stakeholders 

in the case of Fishermen‟s Village and other running projects. The financial feasibility study of EcoSan in 

Fishermen‟s Village shows that the EcoSan project is not profitable nowadays. The biggest investments 

are in the toilets (90% „€9.000‟ is related to UDDTs compared to 10% „1,000‟ logistics of human feces 

and urine). Also, the result is the same when looking only to the logistics of the human feces and urine. 

This can be explained that the both valuables are not sold, and just end up as waste (feces at the dumping 

site, and urine in the creek). However, making profit of these valuables was also not the goal of this 

project. The biggest investment in the logistics is the collection drums for feces (50%); the costs for the 

collection vehicle are low since this vehicle is already within the municipality for the collection of solid 

waste.  



95 
 

But, in economical terms of feasibility, this EcoSan project is attractive to invest in since the high avoided 

water and health costs (€6.500/year) for the Philippine government; even without selling the human feces 

and urine. These avoided costs could drop 50% while the project is still interesting. The Fishermen‟s 

Village case is interesting to invest in for the government also when taking only a look to the economical 

feasibility of the logistics of both valuables and assuming that 50% of the avoided costs are related to the 

these logistics.  

It is expected that the logistics of human nutrients could be fulfilled in the future. At the moment the 

innovation is still its „learning to be effective” stage. However, costs will decrease mainly in the “learning 

to expand” stage. Also, it is expected that the value of chemical fertilizers will increase as phosphorus 

becomes rare and therefore expensive, which results into that famers (processors) will search for 

alternatives.  

In addition, the success of EcoSan and its logistics for human feces and urine depends on: (1) the 

coalitions which need to be present in a development group, (2) the role of these different stakeholders to 

create a more effective innovation, (3) and the incorporation of learning cycles in the project cycle.(more 

information can be found in chapter 6). 

7.4 Recommendations for further Research  

Several (critical) success factors for the logistics of human feces and urine have been determined in this 

study. At the moment, the EcoSan approach is mostly dependent on the demand of human feces and urine 

from the farmers. Therefore, evidence need to be collected that these feces and urine are valuable soil 

conditioner and fertilizer, transfer of this knowledge to farmers, pilot projects of using human feces and 

urine at the crops by farmers, and structuring of the market by governments.  

Furthermore, it is recommended that these success factors need to be tested in other EcoSan case studies 

before these factors can be generalized. More data need to be collected to underpin this research and to 

make this research more quantitative. 

Also, (critical) success factors will change along the road of learning. Some success factors will be 

critical is the „learning to be effective‟ phase, while the same factor could not be critical anymore in the 

learning to be efficient or to expand phase, i.e. the learning process shifts, thus also the (critical) success 

factors. Therefore, research need to be conducted to analyze the critical success factors for the other 

stages as well.  

7.5 Reflection of the Methodology  
In this study, the research framework of Douthwaite‟s learning selection model has been used, including 

Korten‟s learning approach as well as the ISWM model of WASTE, and the marketing approach of 

Heierli (2000, 2007), to investigate the factors which lead to the success of the EcoSan approach 

including the logistics of human feces and urine. The theory of Douthwaite (2002) and Korten (1980) 

have been found very useful and have been shed the light on the subject. Their approach is more a general 

case, while the ISWM approach is especially developed for sanitation and waste aspects, which provides 

more insight in this specific subject. The ISWM approach has been found very useful to analyze the 

different factors which lead to the success of the EcoSan approach and its logistics of human nutrients.  
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The learning cycle of Douthwaite (2002) provides inside in the learning processes that users of a 

technology are going through, which could lead to an intervention/adaption of this technology or a change 

in the way of how the implementers use this technology. But, in this research it was hard to find this 

cycle, since it was not formalized and not documented. On individual level has been learned, but no 

infrastructure was present to transfer these learning processes. What important is for the users, is the end-

result and not the process which underlies this change. Also, one will forget the process probably within a 

week and definitely after a month or even a year. The learning process could be useful to get a better idea 

about the motives behind the adaption. Therefore, the lessons learned have to be incorporate in defining 

the goals in between the direct stakeholders. However, in words of Douthwaite, a successful technology 

represents a synthesis of the researcher and key stakeholder knowledge sets.  

A technology and its system (including the logistics of human fee and nutrients) need the interaction 

between the originating R&D team (WASTE, CAPS) and the key stakeholders when the latter first 

replicate and use the new technology. Instead of assuming a new technology is „finished‟ when it leaves 

the research institute, a more effective way of developing technologies is for the R&D team to release 

them as soon as the key stakeholders will adopt, and then take care of the technology‟s continued 

development, especially in the learning to be effective phase, in partnership with the key stakeholders. In 

the future when the EcoSan approach, including usage of human feces and urine for agricultural purposes, 

is effective and more efficient, the system will be more owned by the users and the users will choose by 

themselves the technology which is appropriate for them: e.g. the households will choose the type of 

toilet, famers will choose which is appropriate for them how to apply the human valuables as fertilizer to 

their crop(s) (combination chemical/organic fertilizers and/or new irrigation techniques, e.g. underground, 

or automatic drip irrigation, struvite).  

At the moment, the EcoSan approach including the logistics of human nutrients exists in the learning to 

be effective phase. Korten‟s focus of the three stages of the learning process has been valuable as well, 

since this theory explains which phases a technology need to put through. These phases need to be taken 

into account when designing in a project; first being effective, later being efficient, and thereafter 

expansion of the technology. This means that first attention have to be paid to learning how the EcoSan 

project need to be accomplished to close-the-loop, and later on the financial feasibility (e.g. costs for the 

logistics, or the UDDT) can be improved. Also, the stages of Korten can be used in project proposals in 

defining the goals.  

The learning approach could be extended by the role of the government. It has been identified that the 

role of (local) NGOs is supplying the key-stakeholders with (general) knowledge, to develop their skill in 

the logistics of human nutrients and in the learning process. However, the role of these NGOs will 

decrease over time, since the key stakeholders will increase their capabilities and their knowledge about 

the logistics will increase as well due to learning. However, the role of the government is related to 

financial assistance/subsidy; subsidy is needed in the early stage of learning since the innovation is in its 

early development and the stakeholders have to learn. But the subsidy decreases over time, because the 

innovation can stand on its own at the end. Therefore, the focus of the government need to be more on 

regulation of the market during the stages of learning to be effective and efficient, to tlet the market work 

out especially during the expansion phase (see figure 35, next page). 
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Appendix 1: Background information ISSUE program 

Introduction 

San Fernando City (CSF) is one of the biggest urban centres in La Union province, Northern Luzon, in 

the Philippines and includes 118,000 inhabitants housed in 24 urban and 35 rural barangays
32

.  

In 2003, the San Fernando Mayor of that time, Mary Jane C. Ortega, was searching for an answer to the 

sanitation problem in her city. The city faced three interrelated challenges towards sanitation: lack of 

toilet facilities in poor coastal and upland barangays, water scarcity, and ground water contamination. She 

came in contact with Mr. D. Lapid of the Centre for Advanced Philippine Studies (CAPS) and his EcoSan 

program, which promotes Urine Diversion Dehydration Toilets (UDDTs). In the beginning of 2004, the 

mayor asked CAPS to introduce the concept to city government. By the second half of the same year, 

started the introduction of EcoSan projects within the Integrated Support for Sustainable Urban 

Environment (ISSUE) program. (D. Lapid - CAPS, personal communication, 14
th
 August 2010). In the 

mean time, over 200 dry toilets installed in rural as well as urban context by the government through the 

ISSUE program of the WASTE, the Netherlands. In addition, the UDDT bowl is made of ceramic urine 

diverting toilet in CSF. 

TABLE 20: EXCRETA DISPOSAL IN SAN FERNANDO CITY:  

Barangay No. of 

households 

Flush Water 

sealed 

Sanitary 

pit 

Public Communal 

toilet 

Sharing OD

* 

UDDT 

Nagyubuyuban 205  38 69 4    48 
Poro (Including 
Fishermen‟s 
Village) 

1398 602 614    95  87 

San Augustin 408 28 191   117 15 20 48 2 

(Source: City Health Office: first quarter 2010, Province of La Union, city of San Fernando 

*OD = Open Defecation 

The number of EcoSan toilets in Nagyubuyuban and San Augustin is not up-to-date anymore; it decreased 

after the typhoon destroyed many of them. However, these figures are the number of UDDTs installed in 

the program. Approximately 30% of the residents installed an UDDT in Nagyubuyuban, which is a rural 

upland community. This community uses(/d) its urine and feces for agricultural purposes. Fishermen‟s 

Village is in Poro and is approximately 6% of the community who has such toilet but build in the 

construction of the house. This community does not have the space for agricultural activities since it is in 

the urban area. Therefore, the collection of the feces and urine is under the supervision of CSF. Also, in 

San Augustin a small amount of the villagers installed an UDDT, about 10%, by this program.  

Lay out of the ISSUE Program 

The First Program 

The first ISSUE program was in the period 2004-2006, and was mainly focused on ecological sanitation 

in partnership with City of San Fernando, La Union. The other components of the ISSUE program are: 

waste venture and knowledge sharing. This program was conceived by WASTE and supported by the 

Netherlands Agency for International Cooperation (DGIS), Ministry of Foreign Affairs. The program is 

based on the Integrated Solid Waste Management (ISWM) concept developed by WASTE, which 

                                                   
32 A barangay is the smallest local government unit in the Philippines and is very similar to a village. Municipalities 

and cities are composed of barangays.  
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integrates the three dimensions of urban waste management and sanitation, including: the stakeholders, 

the waste elements, and the sustainability aspects of a development process. The objectives in this 

program were (1) to alleviate poverty and its effects through local initiatives in urban waste management 

and urban sanitation, (2) to develop and build models in waste management and sanitation that takes into 

account the social environment, (3) to direct or re-direct valuable resources to support livelihood 

opportunities among the poor, and (4) harness accumulated knowledge and experience to practical 

application.  

The city budgeted PhP1million for constructing the toilet facilities. The ISSUE program started in San 

Fernando City with the focus on EcoSan; actually it was also the first EcoSan program throughout the 

Philippines. Despite the need for toilets in the city, the partners within the ISSUE program knew that 

skepticism would be the first challenge, since the technology was almost unheard in the Philippines, and 

the dry technology of the toilets. 

The program was first implemented in two pilot barangays, San Augustin and Nagyubuyuban, and in the 

housing program Fishermen‟s Village. The UDDTs are installed in the houses of Fishermen‟s Village, 

while in the other villages the UDDTs are outside construction. The housing project in which UDDTs are 

installed in the cement houses. EcoSan toilets in Barangay San Augustin are made of Nipa (upper 

middle), and made of plywood with bonsai around (upper right). In Barangay Nagyubuyuban, flat 

galvanized iron sheets (upper left) and bamboo are used as walls and roof of the UDDT toilets.  

The Second Program 

Because of good performances and the success in implementing sustainable sanitation in CSF under the 

first program, a second program was initiated also headed by CAPS. The second program was initiated 

Integrated Support for Sustainable Urban Environment 2 (ISSUE2) and is under the leadership of Gov. 

Manuel C. Ortega. The program expanded its scope and coordinate, this time, with the Provincial 

Government of La Union. CAPS approached the province and asked the government to their interest in a 

wider coverage to replicate/: the program province wide. The province agreed because they saw the 

potential. As a result, ISSUE2 was launched for the period 2006 – 2010.  

The focus of ISSEU2 was no longer limited to EcoSan. The context became broader: rather it carries solid 

waste management as the integral part of the program. It aims to improve and modernize the systems for 

management of excreta and solid waste in the Philippines. The focus of this research is on Sanitation. 

 

FIGURE 36: LAY-OUT ISSUE PROGRAM  

The main objective of the program is to support key stakeholders to modernize their systems for 

management of excreta and solid waste, leading to increased living standards and stable livelihoods of 

disadvantaged people and communities. To achieve this objective six sub-objectives were formulated: (1) 

Improved SMART urban environmental management to support local consortium to work with key 

ISSUE Programme

Sanitation

EcoSan Toilets Pail Flush Toilets*

Solid Waste*

* Integrated in 

ISSUE2 program 
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stakeholders to plan, implement, and mainstream models of smart urban environmental management, (2) 

Sustainable Capacity Building to stimulate local stakeholders to build their own capacities and to make 

resources available to them for that purpose, (3) Enabling governance to create an enabling institutional 

environment for participatory, transparent and accountable decision-making, (4) Sustainable Financing to 

institutionalize structural access to financing for modernized urban environmental activities that is 

available to women and men active in the private, public, and civil society sectors, (5) Coherence to 

strengthen coherent policy and program implementation of urban environmental systems through local, 

national and international policy and program engagement, to trigger sustainable up-scaling, (6) 

Empowering partners to put program management firmly into the hands of capable partner organizations 

and their district consortium so that they and stakeholders take full responsibility and ownership for the 

formulation, planning execution, evaluation, and continuation of the process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 37: UDDT IN SAN FERNANDO, LA UNION, PHILIPPINES  

ISSUE2 is a global program participated in by 15 countries in four continents around the world: Asia, 

Africa, South America, and Europe. The program is in line with the UN Millennium Development Goals 
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(MDGs) of addressing poverty alleviation through sustainable sanitation and solid waste management. 

Also, this program is supported by WASTE and funded by the Netherlands Ministry of Foreign Affairs 

(DGIS, Directorate General of International Cooperation).  

The target setting of the province under the ISSUE2 is to improve 5000 households on sanitation in which 

1000 households have to be improved in San Fernando City and the rest in the target in the province 

divided from 19 municipalities, and 100% sanitation by 2015. The question arises: To what extend is 

closing-the-loop included? So far, under the ISSUE2 program the number of UDDTs expanded to 

barangay Parian Oeste in Bauang Municipality, Santol Municipality, and Caba Municipality in the peri 

(urban) of the province of La Union after the success of the pilot barangay. In Santol Municipality 9 

UDDTs are installed in each Barangay. The households use their urine for their own purposes. Caba 

Municipality is located along the coast and only one UDDT unit (2 doors, 2 UDDTs) is still in use, 

because the others are destroyed by the typhoon last year. Now, the other houses have a water flush 

system, which had them before as well. These UDDTs were given by the government. 

Implementation process EcoSan and its logistics 

Starting EcoSan in a new site, the Provincial Environment and Natural Resources Office  (PENRO) will 

introduce EcoSan under the name “Sanitation for all” or in locano “Sanitasyon para kadatayo amin” 

nowadays. EcoSan is introduced „demand driven‟ in the villages, including a participatory approach, 

promotion, conduction of seminars, tools, trainings, pilot testing, and determining the effects of EcoSan to 

the water resource, water testing, convenience, challenge logistics, health factor and its effects. This phase 

takes about six months before it will be implemented into the village. (Valmer M. Valdez – CENRO – 

CSF, personal communication, 1
st
 sep2010) The Community-Led Total Sanitation (CLTS)-approach is 

introduced in the ISSUE2 program in November 2009 by training the Rural Sanitary Inspectors (RSI). 

This approach let the households realize that they need toilets and it is up to them what kind of toilet they 

want (shock, shame, approach). Introducing UDDTs addresses proper sanitation and includes closing the 

loop, although less attention was given to the advantages of using urine and feces. This sounds like music 

in my ears, but what does it actually involve? CAPS conducts a meeting to introduce EcoSan and explains 

in case of no sanitation and will ask the community for commitment „do you want to have toilets?‟ When 

the households said that they are willing, the program gives the access to the area, resources, and the type 

of facility (EcoSan, or pail water flush toilets in the ISSUE2 program) which is applicable. An assessment 

will be done in the area and the households will be told that the area is suitable for EcoSan, and the 

consortium explains that it is the right toilet. Then the consortium asks the households if they willing to 

have the dry toilet. Also, the advantages of using urine and feces will be explained. Once the consortium 

releases the toilets, the stakeholders have to finish the implementation within a certain time line: how long 

the community has to be able to construct the toilets. Also, the barangay municipality has to give their 

commitment. New EcoSan sites can visit the EcoSan pilot site Fishermen‟s Village and the place of Mr. 

Lito in San Augustin who uses his urine and feces in his ornamental garden and for fruit trees. When the 

EcoSan project will be introduced in a waterless situation, the households do not have another option than 

the UDDT. CAPS will also explain the costs of the water flush toilet, but the households will probably 

feel that they do not have another choice since both toilets are expensive. Therefore, to my opinion it is 

not only a participatory design of the project but also top-down. In addition, the culture in the Philippines 

is that one not say easily „no‟; one pleases the other one many times.  

http://www.communityledtotalsanitation.org/page/clts-approach
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However, in densely populated areas human feces and urine need to be collected and transported from the 

EcoSan villages, such as in the case of Fishermen‟s Village and San Augustin in San Fernando City.  
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Appendix 2: Individual meetings Fishermen’s Village 
Interview 1: Loyda (Chairman of FVA - Fishermen’s Village Association) 

Husband makes the money by fishing. 

When she moved in the house was already there. Their house was being reached by waves during the 

typhoon. These houses are build for them by the government. This way the government have less 

problems to reallocate the people. She feels comfortable during typhoon and has still a house after 

typhoon. 

This house is shared by the 2 households.  

She prefers the flush toilet because of the maintenance. When you use a water flush toilet then it is 

already clean. While when you have EcoSan and have kids you have to clean everything ( no proper 

technology for kids).  

Because of space restrictions, the toilet and the shower are at one place. The ash is getting supplied by the 

city twice a month: 11
th
 and 25

th
 of each month. She experiences cockroaches and thinks it is because of 

the collection of the feces under the toilet. The feces will be collected by the city twice a month as well; at 

the same time together with the provision of the ash. The city removes the two bags out of the container 

and put them on the truck. The owner of the house puts new two plastic bags in the container, which she 

buys them by herself. She does not know when the city empties the urine tank. 

For now, she does not experience any problems. In case households encounter a problem with their 

UDDT, they first go to the Fishermen‟s Village Association (FVA), who tackle problem issues within the 

village. In case this FVA cannot solve it, they will go to the officers of FV (organization), committee of 

City Renewal Implementing Team (CRIT), followed by the mayor. 

 

Interview 2: She has a SariSari store (mini-grocery), she is the only one in the household (husband 

passed away) 

2x/month CENRO collects the feces: on the 11
th
 and the 25

th
. But when it is weekend, they will come next 

working day. It is not a hard job for her to take the feces outside. 

The urine is going to the septic tank, which she likes, because the city told her that the urine is useful for 

the plants in Fisherman Village. According to her, the city hauses the tank to collect the urine. But she 

saw it only once. Probably because the city passed her house in the beginning but now they tack the road 

at the back. Also, she is sometimes not around. That is why she does not noticed it probably. 

Sometimes, she is using the Arinola (the bedroom is at the 2
nd

 floor, and is lazy to go downstairs) to 

collect the urine and uses it (mixed with water) for her ornamental plants. She is not sure if it can be used 

for her vegetables. She does not have the space/garden to use the whole amount of the urine and feces. 

She had to adjust to remove and properly handling of the UDDT; she had to learn it. 

The ash (CRH) is coming from the rice-cake manufacturer.  
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At the moment the collection service is for free. Maybe she is willing to pay for the collection service in 

the future, as long as she can afford (P5orP10). Just for the sake of the collector to buy food or snack. She 

will not collect and transport the feces in the future, otherwise her business will die. 

She does not go or contact other UDDT-users in other villages when she experiences problems with the 

toilet or services. She reports to the chairwoman of the village when there are difficulties, and not the 

driver or one of the collectors.  

People are enforced to use this UDDT. Before she used a water sealed toilet. It is too much work to take 

the feces outside. She wants really to change her toilet to a water sealed or flush toilet, if there is the 

possibility. She experiences with the UDDT the problem that there is shortage of ash, others have 

difficulties by using the ash because of the dust when adding to the feces; people get sick, common colds, 

cafs, and difficulties in breathing. Also, children fall in the UDDT and they have to help and guide the 

kids. However, the city does not like to change it. Since the toilet and the shower are in the same room, 

they wash the toilet every time when taking a shower. It does not matter water sealed or UDDT, the floor 

is every day wet. Sometimes, the drum with feces smells, especially when it is full. She also mentions that 

she has cockroaches in the chamber. 

She pays P100/month for unlimited water consumption, for domestic purposes (washing, cooking, and 

taking a shower). When the tank is empty, somebody in charge to look after it has to switch the switch for 

pumping to water into the tank.  

She get the electric and water bill and sometimes she will buy cloths. But in general, she does not have an 

idea of her income and expenses. She buys what she need for her shop, and out of her shop she takes what 

she needs. 

Interview 3: she sells fish [P10-P15], and her husband is local police officer at night on honerarium [700] 

(her, husband, mother, 3kids, brother & wife &2kids – 5adults, 5kids) 

They like to use the EcoSan but they have no choice. At the beginning people had to teach her, because 

she did not know EcoSan, and also teaching the kids. The UDDT is better, because it prevents 

contamination the water sources.  

The city collects the feces 2 (and sometimes 3) times a month the feces and they take the feces outside the 

house at time of the collection. They do not pay for the collection service, because it is the obligation of 

the city. He does not want to pay for the service: the city enforce them to use the UDDT and they 

promised to provide the ash. The ash is a big problem to get it (he seems really to be angry). It is the 

obligation of the city! The city wanted that the households had to move and that they have to use  the 

EcoSan-toilet. The households did not have a choice. If the will charge us for the collection of the feces, 

they have also to deliver the ash. 

Problems: sometimes no supply of ash. At the moment, the households are now looking where to get the 

ash from the rice-cake manufacturer. They will accompany the others to get the ash. But everybody has to 

go by themselves to collect it by tricycle. 

Furthermore, there are cockroaches inside the substructure. 
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She does not have any time to go to other EcoSan villages to exchange problems or solutions. But she 

knows San Augustin. The husband has been there and saw the UDDTs including the urine-tank. 

However, he did not discuss something about EcoSan by that time since friends are staying there.  

One visitor from London, also mentioned that she was aware how to use the EcoSan-toilet, because she 

one at home as well.  

If the collection and transport will be handled by a private organization, he is willing to do the job as part-

time job to get an extra income. Kind of support he needs: 

- how to handle the feces 

- truck, this has a big space and needs only one collection to get it to the storage space/composting side. 

- but he does not have the money to buy the truck. However, he is willing to buy it on loan and pay for it 

by getting the salary of the households.  

- distance does not matter; he even will take it to Nagyu.  

- if people would like to help him, he is even willing to collect from other EcoSan-villages (eg SA)  

- the households should know that he is the one who is collecting the feces. 

- the households should pay him regularly so can pay his loan of the truck. That the money is going 

regularly to the collector.  

- the households have to pay to the FVA chairwoman. She will take care that nobody will ask why he is 

the one incharge, otherwise one will not pay. This way to make sure that he will get the salary. 

- from the farmer-side: it depends on the famer-side how to pay, as long he will get the money to pay the 

truck. 

 

Discussion with him, Noel: The households of eg. FV and SA supply urine and feces. But the farmers in 

Nagyu should be willing to use it. Also, the famers have to handle to whole amount, and they should not 

have too much at their place which they cannot use. Furthermore, assume that the famers only want to 

have the composted feces, the amount of urine at once so that they cannot distributed to all the farmers 

and use it at once, than a central storage point has to be created. Also, other farmers can take it from this 

site. The farmers can make a request how much they need and at which time. To make sure they will get 

the amount needed.  

 

  

  

  

 

 

 

 

Furthermore, he mentions: when the city will see that it is a good enterprise, they will ask payment for the 

storage. Therefore, a memorandum agreement that certain conditions will be meet & everything will be 

legal. This way the city can only charge him an affordable amount. 

FV 

Other 

(ornamental) 

farms 

SA 

Nagyu 

Balanced supply & need feces and urine 

Landfill? The current 

situation has to be 

improved, labeling, no 

harm to environement 
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Probably, storage of composted feces and urine at the farmer site has to be created as well. Than they only 

have to go to the composted area when they run out of material. 

Noel: the PPE (proper overall, mask, handgloves) will be the responsibility of the business. The CHO can 

provide for free the vaccinations (eg tetanus), regularyly check up sickness, long, spetum exam. 

Interview 4: woman, not working, 55yrs (in household: 2couples, one rents, 5kids and 4 adults) 

Urine is going to the septic tank and does not use urine for her own purposes. She does not use it, because 

she does not know how to use it. She has only this little garden (ornamenetal plants and vegetables 

[kamoete – kind of casave) in front of the house.  

She likes the UDDT and does not experience any problems, only cockroaches and the lack of support for 

ash. She does not have any problem how to handle the feces. She tights the sack and puts it in a sack and 

takes it to the street at collection time. To her, it is not heavy. Sometimes she has 2 bags, when the 

collectors do not come. Maybe nobody to collect or there is no order?. Collection is on 15
th
 and at the end 

of the month (28th?).  

She teaches her relatives how to use the EcoSan. 

She is willing to pay for the collection service, as long it is affordable: P10/sack?  

She is willing to collect feces as long as she will get paid for it and a good amount. But: where to put? 

How, I have no truck? Probably, she cannot collect urine in containers because it is heavier. 
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Appendix 3: Answers Focused Group Discussion Fishermen’s Village 
 

HOUSEHOLD 1. UNDERSTANDING THE NON-ADAPTERS EcoSan/Logistics 

1. What are your sanitation habits and/or hygiene practices?   

-Cleaning the kitchen 

-Cleaning toilet 

-Cleaning the surroundings 

-Cleaning the dining room 

-Taking a bath everyday 

  

Why? - To avoid any illness cause by waste and bacteria 

- To have the cleanliness and orderliness in and out of the house   

 

2. What is your attitude towards sanitation knowledge and hygiene education? 

Ans. Fully knowledgeable 

Why? Ans. - because we know how to clean ourselves and our surroundings.  

*According to them cleaning was their daily routine for it is the only way to fight the so called 
dengue.  

 

3. what is (are ) the reasoning(s) that you want to have the collection service 
ans.  - Because we don‟t have the right place to put the feces 

 - We don‟t have personal service to bring the feces to its destination   

 
4. comments: 

ans:  - on time collection of feces 

- regular distribution of Carbonized Rice Hull 
 

HOUSEHOLDS 2. SOCIAL/CULTURAL ISSUES FOR COLLECTION AND HANDLING 

URINE AND FECES 

 
1. what is the average income in your village 

ans. 250-325 per day 

 
a. what are their jobs 

ans.  Fishing 

  garbage collection 
  fish vending 

  junkshop 

2. What is (area) the reasoning (s) that you want to have the collection service of urine and feces? 

Ans.  Because we have no truck to collect 
3. Identify the Key people who have influence in your community. 

Ans.  Officers of the association 

a. What is their role 
Ans. Supervise the whole community 

  Book keeper 
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  Committee of the infrastructure 

  In charge in recording if ever there is a meeting to be done 
  Knowledgeable in the data of the fishermens village like population 

  And number of population. 

   

b. How strong is their influences 
Ans. They were able to maintain peace and order in the village 

4. Which logistic structures are present in the route from village to outside the community? Please 

explain 
Ans. No answer 

 But they say that the city environment and natural resources is there to assist them 

especially in the carbonized rice hull and in the collection of their feces. 
  

 

 

HOUSEHOLD 3. HANDLING FECES AND URINE 

 

1. How do you take the feces outside the house? 

Ans.  Upon handling we ensure to tight it firmly before taking outside the house and  
  That was done only during collection day 

2. Do you like the way you take the feces at the house? 

Ans.  Yes 
3. Can this handling be improved? 

Ans.  No 

Why? There‟s no other way to do it but to take  it with your hands 

4. Would you like to take the plastic bag to a central point in your village 
Ans. No. because when the feces stock in a longer time it has a bad smell 

5. Do you like it that the urine is going immediately to a tank? 

Ans. Yes. To avoid bad smell, we don‟t have any plastic tank or jar  to store. 
 

Comments : 

 

 Collection should be 15
th
 or 30

th
 day of the month and should be in the afternoon, because 

sometimes it was happen during lunch time,  also there should be a regular supply of carbonized 

rice hull.   

 

HOUSEHOLD 6. USAGE OF URINE AND FECES 

1. Do you use urine and /or feces? 

Ans.  No. because we don‟t have any farm area to applied and the government is collecting it  
 For nursery used 

a. Are you willing to use them? 

Ans. Yes. Because it is a good source of fertilizer, but we cant do it for we don‟t have any  

 Plants to applied with. If we are given a change to have farmland we will used it as 
fertilizer rather than buying highly commercialized fertilizer 

 

No we are not using inorganic fertilizer because we are fishermen not farmer. 

 

HOUSEHOLD 6. SERVICE 

 
1. Do you like it that urine is going to tank? 

Ans.  Yes 
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Why? So that the tank will no t easily full - (don‟t really get the question) 

2. Do you like it that the city collects the urine? 
Ans. Yes. To avoid the bad smell and can also use to water the plants 

3. Do you like it that somebody takes the plastic bag with the feces from your door? 

Ans. Yes. So that even there‟s no person on the household they can still get the feces 

4. Do you like it the way how they collect the feces ? Ans. yes.  
a. Why? No answer… 

b. If no why? No answer…. 

5. Do you like the collection schedule of the feces? 
Ans. Yes  

6. Do you pay for the service? 

Ans. No 
Are you willing to pay? Ans. No. additional cost we don‟t have enough money 

7. Where are the meeting points? Ans. Here in the village hall as need arises 

 

Comments : 
 

ECOSAN is ok as long as there is a continuous collection service and supply of carbonized rice hull 

 

HOUSEHOLD5. POTENTIALS COLLECTORS FOR FECES AND URINE 

 

1. are you willing to take the urine the urine and feces from the house to the storage points as a job? 
ANS. Yes  

To help the community 

To avoid over stocking of feces 

To avoid bad smell inside the houses 
To have an extra income 

To avoid such illness 

2. I would like to take the faces to the storage points by the used of dumptruck or any means of 
transportation 

3. Feces should be used by the farmers to serve its  purpose 

4. I need of the city gloves, mask, and water pump for urine for us to be safe. 

COMMENTS: sufficient supply of carbonized rice hull.. the lesser the rice hull the stronger the 
bad smell of the feces. 
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Appendix 4: List of (Critical) Success Factors indicated in the Projects visited 
 

TABLE 21: SUCCESS FACTORS FOR THE LOGISTICS OF HUMAN FECES AND URINE IN ECOSAN PROJECTS 

No Success Factor Indicated 

at page 

number… 

Critical 

Success 

Factor 

Phase Project Cycle Case-Study Literature 

Study 

   CSF 1=Programming, 
2=Identification&Design, 
3=Appraisal, 
4=Planning&Implementation, 
5=Evaluation 

FV=Fishermen's 
Village, SA=San 
Augustin, 
Nagyu=Nagyubuyuban, 
CDO=Cagayan De Oro 

 

 SUPPLIERS      

TECHNOLOGICAL ASPECTS      

1 Feces do not affect plastic drums, and therefore plastic drums have a 

longer life-span than drums made of metal or local materials. 

39   FV, SA, PO, Nagyu Slob, 2005 

4 Regular training on the use, repair, and maintenance of the EcoSan 

toilet. 

40   FV  

7 Suppliers (households) are willing to use the EcoSan toilet (UDDT). 41 CSF 1 FV, SA, PO, Nagyu, 
CDO, India 

 

16 Supply of cover material for „flushing‟ human feces need to be equal 
to this material needed during the entire year that the supplier uses this 
toilet. 

43   FV, SA, Nagyu, CDO  

22 The storage area for human feces and urine needs to be accessible for 
the transport option of the logistics provider. 

44   FV, SA, Nagyu  

38 The urine containers and feces bags are easy to handle for the 
suppliers, in case they have to take these valuables to a intermediate 
storage point 

59   SA, CDO  

39 Intermediate storage point could be reached by the suppliers, in case 

these suppliers have to take these valuables to these points 

59   SA  

40 EcoSan toilets should not be allocated next to the sea shore in typhoon 

areas, while suppliers do not have the budget for repairing/rebuilding 
the toilet 

60   SA  
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44 Enough space for the UDDT structure should has to be determined for 
the allocation of the EcoSan project 

60   SA  

54 Large Collection tanks which are outside the UDDT structure needs to 
be safe for theft 

67   Nagyu Slob, 2005 

ORGANISATIONAL ASPECTS      

5 Introduction of an Implementation & Evaluation Committee creates 
acceptability, awareness, and sustainability of the use of the EcoSan 
toilet by households. 

40   FV, SA, Nagyu  

6 Payment Scheme for the EcoSan toilet users creates ownership of the 
suppliers (households). 

40   FV, SA, PO, Nagyu  

17 Suppliers of human urine and feces need to be actively involved in the 
learning process during the entire EcoSan program to tackle challenges 

related to the EcoSan toilet and its collection of human nutrients. 

43 CSF 1 FV, SA, PO, Nagyu, 
CDO, India 

 

18 Educating the users of an UDDT about the fertilization practices of 
urine and feces could results into a better understanding for the need of 

collecting these valuables and subsequently the need of using urine 
and feces for agricultural purposes. 

44   FV, SA, PO, Nagyu  

41 Suppliers need training of proper use, repair, and maintenance of the 
EcoSan toilet, since the toilet type is new 

60   SA, PO, Nagyu, CDO, 
India 

 

42 Behavior change (toilet) of the suppliers can be created through 
seminars and training on the use and benefits of EcoSan toilets 
provided by enabling NGOs 

60   SA  

45 Suppliers are responsible for the repair, maintenance of the Ecosan 
toilet 

60   SA  

52 Constantly monitoring and dialoging with the suppliers, and involving 
them in other various sanitation or solid waste programs will prevent 

that they lose interest in EcoSan 

65   PO  

60 Providing goods which are necessary for operational use of the 
EcoSan toilet, results in higher willingness to use this toilet type 

71   CDO  

65 Instruction of the use of intermediate collection depots 73   CDO  

ECONOMICAL/FINANCIAL ASPECTS      

46 Subsidy for the EcoSan toilet is needed, because these are at the 
moment expensive for the current suppliers (poor). 

60   SA, PO, Nagyu, CDO, 
India 

 

SOCIAL/CULTURAL ASPECTS      

3 Commitment of the suppliers of using the EcoSan toilet 40 CSF 1 FV, SA, PO, Nagyu, 
CDO, India 

 

19 The suppliers are willing to provide regularly education to their 
visitors (which are unfamiliar with this toilet type). 

44   FV  
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15 The smell of urine needs to be taken into account for the actors who 
are staying close to the storage and/or application area: 

42   FV, SA  

37 Suppliers are willing to transport their urine and feces to a collection 
point/intermediate depot in case the logistics provider cannot reach the 
area 

59   SA, PO, CDO  

48 Suppliers are able/willing to invest into the UDDT and its maintenance 64   PO  

49 Visits of suppliers of one project to another project creates awareness 
and commitment 

64   PO, CDO  

51 Social pressure for using and maintaining the UDDT and the use of 
human nutrients (trough contest) 

65   PO  

       

 PROCESSOR      

TECHNOLOGICAL ASPECTS      

20 A techno-demo farm convinces farmers about the benefits of using 
human feces and urine, creates awareness of the fertilization practices 
for human nutrients. 

44 CSF 1 FV, SA, PO, Nagyu, 
CDO, India 

 

24 Human urine needs to be as pure as possible be collected, with no 
pollution of other types of (waste) water which could influence/dilute 
the nutrient content. 

45   FV, SA,PO, Nagyu, 
CDO, India 

 

ORGANISATIONAL ASPECTS      

8 Education of the value of human feces and urine to generate awareness 
of its potential and commitment to (potential) farmers 

41   FV, SA, PO, Nagyu, 
CDO 

 

10 (Potential) farmers need to be included from the initial stage of an 
EcoSan project to close-the-loop. 

41 CSF  FV, SA, PO, Nagyu, 
CDO 

 

SOCIAL/CULTURAL ASPECTS      

9 Processors (farmers) are willing to use human nutrients (human feces 
and urine) 

41 CSF  FV, SA, PO, Nagyu, 
CDO, India 

 

54 Farmers are willing to use large quantities of urine needed to fertilize 
their crop 

66   Nagyu, India  

55 Farmers are willing/able to store large quantities of urine to fertilize 
their crop 

66   India  

POLICY/LEGAL/POLITICAL ASPECTS      

21 Clear guidelines for the treatment of urine and feces in agriculture. 44   FV  

35 Country specific guidelines on the use of human urine and feces 48 CSF  FV, SA, PO, Nagyu, 
CDO 

 

50 Supportive government for using human feces and urine 65   PO, CDO, India  

       

 LOGISTICS PROVIDER      
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TECHNOLOGICAL ASPECTS      

2 Blocked urine pipelines will be prevented by pouring little amounts of 
water through these pipelines by households. 

39   FV  

11 Blocked urine pipelines (through standing urine and which 
subsequently crystallizes) will be prevented by the gradient and seize 
of these pipelines. 

42   FV Slob, 2005 

12 Well-designed collection schedule for on time collection of feces and 
urine (which has to prevent households for dumping human nutrients) 
is related to the success of the EcoSan toilet, and this schedule needs 
to be distributed by the present communication system. 

42    FV, SA, PO, CDO  

13 The quantity of human nutrients supplied by the suppliers 
(households) needs to be equal to the amount needed of the processor 
(famers). 

42   FV, PO, India  

14 Allocation of intermediate storage/treatment depots for human 

nutrients. The valuables can be collected or transported by/to the 
processor at time this actor needs them and the supplier does not have 
it at home anymore. 

42   FV, Nagyu, CDO De Brito et 

al., 2002 

25 The pipelines for the collection of human urine need to be different 
from grey-water pipelines which need to be taken into account during 
the design phase, but also this need to be communicated properly to 
the constructors. 

45   FV  

26 A proper storage area for human feces and urine to protect the 
environment against pollution. 

45   FV, SA  

28 A proper storage area for human feces and urine to recover hygienic 
the human feces and urine 

45   FV, SA  

33 The logistics provider (and its personnel) stores the human feces and 
urine at the allocated collection point. 

47   FV, SA  

36 The logistic structure for feces and urine can be combined with other 
logistic structures in case the service provider has the time/willingness 
for this service 

48   FV, SA, CDO, India  

53 Watertight-transport option for human urine to avoid spillages 65   PO, CDO, India  

54 Standardization of urine containers 65   PO, CDO  

57 Intermediate depots need to be collector friendly 66   PO, CDO  

59 The amount of intermediate depots depends on the number of 
suppliers and the volume collected 

71   CDO  

62 All the replaced materials need to be brought along at time of 

collection. For this, the service provider needs to prepare before 
collection time. 

72   CDO  

63 The collection truck needs to be suitable for the collection of human 
feces and urine: one have to take into account that some feces bags can 
be broken, amount of human nutrients that need to  be collected 

72   CDO, FV  

64 The collection truck needs to be suitable for the road conditions 72   CDO, FV  
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66 The environment cannot affect the feces bags, otherwise it could create 
spillages and unhygienic situations 

73   CDO  

ORGANISATIONAL ASPECTS      

31 Inspectors for the inspection of EcoSan toilets at the household level 
have to look to the collection of feces and urine as well to have an idea 
about the satisfaction of the households 

47   FV, SA, Nagyu  

34 A public-private partnership is possible: government = „service 
facilitator‟ and private sector = „service provider‟ 

47 CSF 1 FV, SA, PO, Nagyu, 
CDO, India 

 

SOCIAL/CULTURAL ASPECTS      

23 The collection of human feces and urine is priority to logistics 
provider. 

45 CSF 1 FV, SA, Nagyu, CDO  

32 The logistics provider is willing/able to follow the collection schedule 47   FV, SA, Nagyu, CDO  

67 The collector is willing to do the job in all weather and environment 
circumstances 

73   CDO, FV, SA  

69 Empowerment of the community 74   Delhi  

ENVIRONMENTAL/HEALTH ASPECTS      

27 Handlers of human feces and urine need to be trained for safe and 
proper handling as protection for both their health as well as the 
treatment process. 

45   FV  

29 Proper/hygienic protection materials need to be provided to the 
collectors for an hygienic work environment 

46   FV, PO  

       

IN GENERAL      

30 All the involved actors who are responsible for EcoSan and its 
logistics of human feces and urine need to feel commitment to this 
approach and its logistics service to ensure its sustainability 

47 CSF 1 FV, SA, PO, Nagyu, 
CDO, India 

 

43 Acceptability & sustainability can be created by participatory 
approach and empowered stakeholders 

60 CSF 1 SA, CDO, India  

61 Changing mindsets concerning sanitation is a long process, which 

needs to be taken into account during the entire project 

72 CSF 1 CDO, India  

68 Farmers and Households need to be involved from the start of a 

project, in which the caste system has to be taken into account  

73 CSF 1 India  
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Appendix 5: Potential Logistic Providers Fishermen’s Village 

Metro La Union Water District (MLUWD) 

Civil, Sanitation Engineer 

He is „familiar‟ with EcoSan at FV. 

 

There are plans of the City to build a Septic Treatment Facility (STF), which is funded/granted by USAID 

(P500,000). 

There is a proposal septic fee P1/m3. The City will collect this fee in the water bill. 

 

At the moment, the city collects the urine and the feces. It is within the jurisdiction of the City, meaning 

that there is no arrangement with the private sector to provide this service. Also, the City is independent 

of the province autonomous. The company and the City are partners and not competitors, with their own 

budget and political set-up. The CSF stands on its own. 

 

MLUWD will plan to provide the collection/transport service if they have the facility. However, the 

company will only provide their service to the households who are connected to the water system. For 

example: SA has to request for the service AND the water supply. First, the company has to conduct a 

study about servicing the area, including a pressure survey for the collection of urine by pipeline. Also, 

they will gather data concerning the amount of feces.  

The water supply company does not have the equipment (septage truck), facility, and know-how 

concerning the logistics and transport of these valuables., and needs the technique to treat the feces. 

 

Note: FV has their own water supply system, which is provided by the City. In this case, the company 

will provide their service to them. 

 

Bio-tank chamber 

According to mr. Rimando, V. Valdez (CENRO) has the idea of to link the households by pipelines to a 

centralized bio-tank chamber. The septage will be treated and will be used for watering the plants. 

 

Mc Leen 

CEO, She knows EcoSan, she saw it at FV.  

 

She is willing to collected the feces from the households (FV as well as Nagyu, she offers her services 

until Manila nowadays), if: 

 The city is contracting out the service 

 CAPS is providing training, knowledge about handling the urine & feces 

 Place to bring the feces&urine 

 City has to provide a portion/facility for storage of the feces & urine of the landfill 

 There are plans of the City to build a Sewage Treatment Facility (STF): Since their business is 

already desludging the septic tanks, they will have also a portion to bring the urine&feces to this 

site   
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Note:  

P1500 tipping fee, P50/m3 waste (proposed rate) probably not enough to cover other expenses, Septage 

truck 5.5m3 P7000/P8000 

 Who will dictate the rate from the households/city 

Costs: Mc.Leen has a truck for taking waste water from the septic tanks. Their plan is to buy additional 

trucks for sludging activities since they cannot handle the number of households for sludging the septic 

tanks. For now, they will not need an additional truck for taking the feces and urine from the households; 

small amount of service to households with UDDTS compared to their main activity (sludging septic 

tanks). However, the frequency of hauling the feces will be more (about 1 or 2x .month). 

Law/Regulation:  

- McLeen has to comply with the Environment Compliance Code (ECC) 

- Environment Impact Assessment (EIA) 

For the ECC & EIA, McLeen has probably to ask DENR, in their certificate also the inclusion of 

the collection of feces and urine 

- Comply with the Sanitation Code (SC) 

Social/Cultural: The regular employees of McLeen are desludging the septic tanks, they work already 

with this kinds of waste. As a result, she does not expect resistance of their employees. Also, the company 

will provide them with proper PPE, including gloves, dust masks, hareness to avoid that they could fall 

from the truck, but they will also make sure that there is a bar on the truck to connect themselves. 

Institutional: the households can call McLeen in case of any complains. So far, they did not experience 

any problems with their service. 

NOTE: urine is odorless after 1month according to the experimental farm in Bailan. 
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Appendix 6: Logistics of Ash, Fishermen’s Village 
During the Focused Group Discussion in Fishermen‟s Village, the households mentioned that there 

should be a regular supply of carbonized rice hull. However, CENRO of CSF collects and provides the 

ash for free to Fishermen‟s Village. This ash is coming from two salt factories in Balaon. But, the ash 

source, rice hull, is a challenge since the harvest of rice is only once a year during raining season.  

Also, CENRO of CSF provides the ash (carbonized rice hull „CRH‟) to the UDDT users. In the beginning 

of the program, CENRO bought the ash from a factory. But nowadays, it gets it for free from a rice cake 

manufacturer and subsequently this ash will be given for free to the households in Fishermen‟s Village.  

The figure below shows the transportation schedule for the ash in Fishermen‟s Village. 

 

 

 

 

FIGURE 38: COLLECTION AND TRANSPORT OF ASH TO FISHERMEN'S VILLAGE 

The collection schedule of ash is based on the garbage schedule system of CSF, because the used truck is 

of the landfill. Only a tricycle will be used in case this truck will not be available. However, the truck can 

transport more than 100 sacks, while a tricycle can transport only 12 sacks. 

The truck is available from 10 o‟clock since it has to collect the garbage in the morning in CSF. The truck 

with the personnel of CENRO takes an hour to reach the salt factory. Here the personnel fill the sacks, 

which are freely available from the landfill, with the ash. This will take about three hours, since they do it 

by hand and therefore the handling is labor intensive. When the truck is full, it will go to Fishermen‟s 

Village to deliver the ash to the households. The remaining sacks with ash are going to the landfill for 

storage. When some households need more ash, CENRO can take it from the landfill and brings it to the 

households. The ash is not stored at FV, because of space restrictions and the households will over 

consume when they see there is enough ash. (C. Jucutan –CENRO, personal communication, 15
th

 

September 2010). Initially, there is one sack of ash available for one household for a not specified period 

of time. It depends on the volume of ash available, and according to a recent study, households use too 

much ash to cover the feces. To my observations, no ash was supplied during the collection day for the 

bags with feces. CENRO-SFC explained that it will be more expensive when 3men go to Balaon by 

public transport, in case they go earlier to the factory then the truck. Additional costs: 

Transportation costs:  

- Jeepney to Balaon 3xPhP40 

- Tricycle to Factory 3xPhP20 

- Total: PhP180 

  

Surplus 

Storage at 

Landfill  

 

17:00p.m. 

Balaon  

 

11:00p.m. 

 

Fishermen

‟s Village  

 

16:00p.m. 

City  

 

10:00p.m. 

Garbage 

Collection 

Schedule  
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Appendix 7: Individual meetings San Augustin 
I heard that the EcoSan toilets were destroyed during typhoon. According to different people of the city, 

people do not want to rebuild their EcoSan, because it is already destroyed for the 2
nd

 time. However, I 

would like to know if they were happy with the collection of the urine and faesces. Not many people are 

around, since most of them are fishermen. 

1) San Augustin: many children are infected with Chicken Pogs 

Interview 1: UDDT is located next to the house near the beach. 

During high tie (when the storm is very strong) or typhoon, the water hits the UDDT-structure. Last year, 

her UDDT-structure is destroyed and the bowl was taken by the ocean. When the container was full, she 

used the urine (urine:water = 1:1) around her house in the garden for watering the plants, which are now 

destroyed as well. She carried the plastic bag (1 and sometimes 2) to the central collection point once a 

month, walking distance of about 5minutes. The bag with feces was not heavy for her, because if it is 

composted for a while it is easier to carry. For her it was convenient to take the feces to the central 

collection point. 

Before, 2 adults and 2kids used the UDDT and did not experience any smell. She still wants to use an 

UDDT, but it was not well located. She does not want that it will be recon structured, because the weather 

will destroy it again. 

Interview 2: health worker of San Augustin, UDDT inland, 1
st
 UDDT of fibre glass, and men urinola) 

Her UDDT is installed in 2004 and is still in use by 7 people in the household (she, her sister, 

brother&wife, 2kids). She preders the UDDT because it is dry and she can relax (drink, smoke). If she 

had the money, she would like to replace the broken roof (wood) and wall; the bamboo is destroyed after 

6years. She uses the urine (mixed with water = 1:1, otherwise the plants will dry) for her ornamental 

garden and before the typhoon also for the vegetables. Also, her sister waters the plant. She uses the feces 

as basal application (6months storage and then mixing with soil) vegetables (egg plant, empalaya) and 

ornamental plants. She does not take it to the ocean because it is bad for the fish. 

Before, CENRO collected the feces and the urine. She always used the urine for watering the plants. But 

she took the feces once a month to the central collection point, where CENRO collected it by truck.  

But now only 2 hosueholds are using their UDDT and apply the urine and feces to their garden. 

According to her, the others do not use their UDDT anymore since there is no supply of ash and no 

collection of urine and feces. However, she mentioned that CENRO provided the ash to her. CENRO did 

not collect on regular basis, because she thinks that CENRO does not have the time to collect.  

Interview 3:  

The owner died, but the UDDT is of the household with 7 family members, including 2 kids. They want 

to use the UDDT, but there is no collection of feces and urine. The toilet is still in a good condition and 

can be used, only one wall of the substructure has to be replaced.  

Before, she used the collection service for feces twice a month. She carried the bag to the central 

collection point. She also carried the urine container to a central collection point and poured it into the 
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tank. The urine tank was always at the site, but she does not know how many times the tank will be 

replaced/emptied. She liked the way how to transport the urine and the feces from her house to the central 

collection point. However, both collection points are not at the same location.  

She prefers the UDDT above communal toilet which is a water sealed toilet. This because the UDDT is 

next to the house located and therefore she does not have to walk far. Also, she mentioned that she never 

had problems with the supply of ash. 

Interview 4: Oldest users in SA. 

They really want to use the UDDT! It is a big family: 19 people (9adults and 9kids). 

But: no collection of feces and urine, no drum and container for the feces and urine, ash supply. The door 

and a wall of the sub-structure is broken.  

NOTE:  

Arinola = urinal container / bed pan 

These are traditional practices of old-people. They are taking the urine early in the morning for watering 

their ornamental plants and some vegetables. Now many people have a water based toilet. Mr. Lito and 

his „sister‟ think that they are becoming lazy and do not have the time anymore. 
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Appendix 8: Practices Human Urine and Feces as fertilizer vs soil 

conditioner by Innovators 
San Augustin: Mr. Anacleto Galvez 

He composts the feces for one month before using it in his own garden. Four other people in his 

household use this toilet and the neighbors only when their toilet is „busy‟. The container with feces 

including one plastic bag is full after app. 15days, and weighs about 40kg. He takes the plastic bag out of 

the container and carries it to the deepwel, which is not in use anymore, for composting. In case he 

experiences an access of feces, he will call the city, but that happens occasionally since he uses 

everything in his garden, for flowers but also for fruits. He sells the limes to the local bar, and provides 

mango(chutney) to people he knows. The urine diluted with water (1:1) will be used in his yard for 

fertilizing the plants. He will do this in the evening, so people cannot see, and will not encounter the 

problem of the smell. After 30 minutes the smell of the urine is gone.  

He does not use any kind of chemical fertilizer.  

Nagyubuyuban: Madam Remi 

Madame Remi is the first one who installed an UDDT in this village. This toilet is made of fiber glass. 

After 5 years, she notice a breakdown, the toilets has a hole in it and it needs to be replaced. Leo promised 

to her to give her a new one, an UDDT made of ceramics. Besides her family, which consist of 4 people, 

many people use this toilet. The other toilets are not in use anymore because the typhoon of last year 

destroyed them.  

She uses the urine for fertilizing her plants and flowers. After composting, she uses the feces as fertilizer 

in the rice field; she digs a hole in the field and pours it in a pit in the field. She also uses chemical 

fertilizer because it is easier in practice: these are pills and not heavy and needs only 2 sacks for each 

seasons (/each crop/each year). Two sacks of chemical fertilizer (urea) costs about 1000 pesos. In the 

past, she used 5 sacks for whole rice field but because of the use of feces and urine she uses less. When it 

rains, the schools opens the taps of the urine tanks and as a result the urine will fertilize her rice. This rice 

is for her own consumption, including her five children and their families. 

Parian Oeste – Municipality Baung: 1
st
 Mrs XXX 

Five people of the households use this toilet and are washers. This water is going to the back of the toilet 

into the field. The urine is collected in a 6litre tank, which is in app. three days full. They use the urine for 

irrigation and fertilizing their ornamental garden. They do not use chemical fertilizers for their vegetables 

but mix the urine with water for fertilizing them in the garden next to their UDDT: within the 

surroundings. Once the bag with feces is full, they take it with hand gloves to a pit and put the feces for 

composting in it without plastic bag. According to them it is not that heavy, about 20kg but 2 men will do 

this job and sometimes they will use a wheelbarrow or take it on their head. These feces could be still 

fresh since they do not leave them app6 months and also no surroundings are placed in the pit.  

After 6-7 months composting the feces, they will take it out of the pit and put the composted feces in the 

plastic bag used before. This composted feces will be used for their vegetables and their ornamental 

garden.   
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Appendix 9: Barangay Parian Oeste, Bauang Municipality 
Other cities and municipalities of La Union started to inquire and avail this program, because of the 

positive impact of the EcoSan projects with the City of San Fernando in La Union as its local government 

unit (LGU) partner. 

This appendix is based on a FGD: Mun. agriculturist, MAO Bauang, SI, MHO Bauang, Sanitation 

Inspector I, MHO Bauang, MENRO Bauang, SI-I, MHO Bauang 

History behind EcoSan-toilets in Parian Oeste, Bauang 

The villagers of Parian Oeste are farmers, fishermen or fish vendors. The EcoSan-project was started in 

November 2009, which is still a relatively new project (almost one year). Before started, the municipality 

conducted surveys, and evaluated the sanitation toilets. After evaluation of people of the area without 

toilets, it seems there is a project like EcoSan. The municipality suggested the Provincial Health Office to 

give that privilege to that area. Before the households do not practice proper sanitation, they just dig a 

hole and cover their feces /shit with soil. One could smell the feces around: the smell was not good. Since 

drinking water is coming from a well in this village, sanitation facilities are needed to avoid 

contamination of drinking water supply. This was the best time to introduce the use of EcoSan toilets. In 

the beginning, the households wanted another type of toilet. But according to the municipality, these were 

not appropriate since the water table is very shallow (app.3m). The municipality explained the water 

table, and therefore that EcoSan would be the best solution. The municipality suggested to install the 

individual collection of urine and feces, because their houses are far from each other (not like FV where 

are row houses) and therefore it will be too expensive and it is not practical because of the distance.  

Different departments of the municipality and some households went on a field trip to SA (accompanied 

with L. de castro –CAPS) around to see in practice the EcoSan use, including the use of urine and F. 

Also, they visited FV with its common septic tank for EcoSan. This field trip was to orient them to use 

EcoSan with help of CAPS. The EcoSan-program is cost-sharing, meaning: the EcoSan bowl was 

provided by the province from the ISSUE2 fund of CAPS, the substructure was subsidized by the 

municipality, the superstructure was the equity of the recipients, including labor, and the barangay captain 

provided the plastic containers for the collection of urine and feces. Since the recipients also could not 

provide money „since they are the poor of the poorest‟, the LGU Bauang decided to give the „shoulders‟ 

and provided walls and roofs.  

Everybody, 62 houses, has their own toilet in Parian Oeste. But, not all houses are using EcoSan toilets: 

35 recipients are identified as marginalized families as recipients for the project and these have an EcoSan 

toilet. The other households have their own toilet, which is a pour-flush, or water sealed toilet. 

Although the main households are farmers, they use their own urine and feces only in their own backyard, 

since the supply of these products is small. The wash water is going to the back of the toilet into the field. 

The urine is collected in a 6litre tank, which is in about three days full. The households use the urine 

mixed with water for irrigation and fertilizing their ornamental garden or for their vegetables within the 

surroundings. Once the bag with feces is full, they take it with hand gloves to a pit and put the feces for 

composting in it without plastic bag. According to the people who carry the bag it is not heavy, about 

20kg, but two men will do this job and sometimes they will use a wheelbarrow or take it on their head. 

These feces could be still fresh since they do not leave them approximately 6 months and also no 
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surroundings are placed in the pit. This handling could result in a challenge: fresh feces in the soil can 

cause waterborne diseases, since the water table is low in the area. After 6-7 months composting the 

feces, they will take it out of the pit and put the composted feces in the plastic bag used before. These 

composted feces will be used for their vegetables and their ornamental garden. Or households put a tree, 

or plants seeds of vegetables on this area. 

Institutional set-up EcoSan program 

A) CAPS: capacity building of the implementer (MENRO, MAO, MAO, PHO, OPAG, ENRO, 

engineering office, planning office Bauang) which is about how to implement the EcoSan-

program, and the provision of funds. CAPS is in the program until 2010.  

B) Local government is compost of the Technical Working Group (TWG):  

- municipal planning & development office: keeping the centralized records/plan for the 

municipality. They coordinate for the implementation of the program.  

- Municipal engineering office: design, detail engineering activities structure of the UDDT 

- Municipal health office: concerned on the sanitation aspect of the project, environment and the 

people as well. Also concerned about what to do with the feces and the urine.  

- MENRO: involved for the logistics and transport of U&F 

- MAO (municipal agricultural office):implementer for the famers who using it, they are the ones 

who will , implement, monitor & supervise the use of U&F. LGU gives free seeds to support the 

use of urine and feces. The MAO recommends to use urine as fertilizer and feces for fruit barring 

trees as basal application or as soil conditioner. They still encourage de farmers to use urine and 

feces instead of using chemical fertilizers.  Since these valuables can be used as fertilizer and soil 

conditioner. Therefore, one will not need the chemical fertilizer. Also, these valuables will not 

hazardous the environment, which the chemical fertilizers do. Continuously using chemical 

fertilizers result in low production. When using urine and feces the soil will be conditioned and 

neutralized. However, some famers are still negative to use the urine and faces. 

The TWG and famers have been in Cayan de Oro for the capacity building program with L. de Castro 

(CAPS), which was sponsored by CAPS. This Xavier University is full implementing the EcoSan-

program, meaning closing the loop of human nutrients.  

C) Provincial level:  

- PHO: monitoring for the sanitation component ISSUE2 program 

- Office of provincial agriculturist: environment & natural resources division: secretary for ISSUE2 

program with Des(CAPS)> consortium for the ISSUE program 

The FG suggested to set-up an organized association to offer collection and transport service by the 

municipality. This, because the mayor is very much willing to help these people to get a livelihood. He 

wants to give support, because they have no income especially during disasters (typhoon), to provide 

financial assistance to support. This is according to the MAO a good environment, which will sustain 

EcoSan within the municipality: According to the mayor, sanitation facility is a must for a proper disposal 

of urine and feces. This very supportive mayor, gives importance on the environment. If the environment 

is not ok, their people will get sick. That explains the importance to the EcoSan-project. 

Although there is no law about the application, Bauang Municipality supports the use of human urine and 

feces in agriculture.  
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Lessons: 

It eliminates disease related to improper hygiene and human waste disposal and promoted good health 

The environment has been cleaned up and the odor of human waste was eradicated 

The barangay folks are now proud of their barangay and at the same time became famous because of their 

successful newly esthablishe EcoSan 

Water contamination has been solved and protected 

Monitoring is regularly implemented in order to ensure that the project is sustainable and effective 

Change of cultural management/practices from using water in cleaning the toilet to waterless 

The project seemed no difficult to implement at first, but with the effective coordination among 

stakeholders, the project can be sustained and replicated in other areas. 

In my involvement in the EcoSan project, the lessons that I can share is that to make a project successful, 

there should be a cooperation between stakeholders; I mean stakeholders are partners of the project, like 

CAPS, Provincial Government of La Union, the municipal government of Bauang, and especially the 

barangay council of Parian Oeste and specifically the cooperation of the project cooperators. Without 

cooperation and support between on among stakeholders/partners, I think a project will not sustain. 

Sustainability 

According to this group, EcoSan will be sustained by: 

- Encouragement: proper utilization, as well as on the application into the field. 

- Ready available truck to the sites: at the moment one has to wait for the garbage truck before 

transporting the urine from the communal toilet to the famer at Ballay 

- It is labor used: when using many u-containers, pouring into tank. According to them, famers 

have to take it for grant to pour the urine into another container, since they would like to use the 

urine. 

- Protect the health of the employees (transport), it should not affect the health of the people.  

- Learning by doing 

- Would like to be sure that the vegetables don‟t contain pathogens. 

 

Although the main households are farmers, they use their own urine and feces only in their own backyard, 

since the supply of these products is small. EcoSan is fairly new in this barangay. Before the 35 UDDTs 

were installed in November 2009, the place looked like a dumping site. The mayor (LGU Bauang) 

provided the UDDTs for free, the UDDT bowl was provided for free by the La Union Province, and the 

barangay provided for free the two containers (urine and feces). Furthermore, the barangay officer 

provided the walls and the roofs to the households. This implicates that the people had all the materials. 

Their counterpart was to provide their hands to build the UDDTs. Some of the users are washers, others 

are wipers. The households were told that they do not have another option for sanitation; but also not in 

the logistic structure or the UDDT in- or outside the house. The households can use their urine and feces 
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for their agricultural practices. Meaning there is no point for collection and transportation of urine and 

feces from the municipality of Bauang. 

This barangay have a contest about who has the model, greenest and is the best model. One can see the 

difference in construction, but also in maintenance of the toilet and the use of its by-products; some 

UDDTs are fashionable while others are simple, one UDDT construction or double construction. 

Sometimes, I find the toilet houses more beautiful compared to the houses. 

The wash water is going to the back of the toilet into the field. The urine is collected in a 6litre tank, 

which is in about three days full. The households use the urine mixed with water for irrigation and 

fertilizing their ornamental garden or for their vegetables within the surroundings. Once the bag with 

feces is full, they take it with hand gloves to a pit and put the feces for composting in it without plastic 

bag. According to the people who carry the bag it is not heavy, about 20kg, but two men will do this job 

and sometimes they will use a wheelbarrow or take it on their head. These feces could be still fresh since 

they do not leave them approximately 6 months and also no surroundings are placed in the pit. After 6-7 

months composting the feces, they will take it out of the pit and put the composted feces in the plastic bag 

used before. These composted feces will be used for their vegetables and their ornamental garden. Or one 

will place a tree or vegetables on this area. 

Summary Individual meetings 

The UDDT owners use their urine and feces only in their backyard. UDDT safe water supply, minimizes 

sickness due to proper disposal of feces.  People give a large amount of vegetables and fruits (fertilized 

with urine and feces) for free to family/neighbours and leftovers will be sold. People who buy them do 

not know that it is fertilized with urine and feces.  

The experience by using urine and feces is that the vegetables are robust, greener, juicy (delicious), 

resistant to diseases of the plant. 

People never experienced problems or challenges with the UDDT or the use of the by-products. Some of 

the UDDT users and the TWG went to SA to see the toilet in practice. They only visited 1x so far. The  

TWG is monitoring the problems. When the UDDT households encounter something they have go to the 

TWG. When TWG encounters problems in the future, they will ask CAPS for assistance. ISSUE2 project 

is ending by December 2010, but the TWG thinks that the province is always willing to help them: 

especially the PENRO and PHO. 

Some of the households visited another barangay in CSF to see how they use these toilets but that was 

only during the implementation phase. Afterwards, they never had contact anymore.  

Some of the famers use organic fertilizers (cattle and caribou feces/manure), urine of her family and 

chemical/ commercial (inorganic) fertilizer N-P-K:  14-14-14 (complete fertilizer), 21-0-0 (ammonium 

sulphate), > Rice vegetables, or 46-0-0 (urea) > tobacco 

One is willing to buy urine and feces one has a source of it and a lower price compared to the chemical 

fertilizer, even if it is on a distant area; feces has to be packed (in a very nice/fancy way) in sacks ready 

for transport to her place and urine in a container which will not create spillages .The man is the one who 

is working in the field. They have to agree with using urine and feces, while the women are most of the 

times the decision makers in the household.  
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Pilot-project of PENRO: Demo-farm, orientation on the usage of urine as fertilizer for corn. in 

Barangay Ballay, Bauang Municipality 

Recently, collection of urine took place from Parian Oeste and the communal toilet for research purposes. 

The collection of urine from a communal toilet is present in only 2 places in the entire of the Philippines; 

one is at the market in Bauang. The people who use the toilet has to pay a fee of P5/time, which will used 

to maintain the toilet. The personnel at the market look after the cleaning.  

PENRO was involved for the collection of urine from this barangay. The households brought their urine 

in six liter tanks to one collection point in the village. No challenges were experienced to take the urine to 

a central point since the people were enforced to do this, because it was in the project. The research group 

collected transported these 6litre tanks to the demo-farm in Ballay. At this farm, the researchers emptied 

the containers in one 1000liter tank in the city. The following issues were identified concerning the 

collection and transportation (C. Balanon, personal communication, 17
th
 September 2010):  

- Spillage of urine during transportation but also pooring the urine in another tank. Pull the 6l tank on 

the big truck: at the end of the day, people were all over with urine since tanks were not always 

clean 

- Smell of the urine, especially of women who were in the menstruation period 

- The six liter containers were not all of the same size, which resulted in difficulties with 

transportation 

- Gloves were to thin, which resulted that they easily broke (after handling two containers).  

- Wearing a face mask is not really convenient. People got irritation in their faces because of the 

sweat together with the material. 

Recommendation: standardization of containers, and proper materials 
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Appendix 10: Semi-Structural Interviews Parian Oeste, Bauang 
EcoSan is fairly new in this barangay. Before the 35 UDDTs were installed in November 2009, the place 

looked like a dumping site. The mayor (LGU Bauang) provided the UDDTs for free, the UDDT bowl was 

provided for free by the La Union Province, and the barangay provided for free the two containers (urine 

and feces). Furthermore, the barangay officer provided the walls and the roofs to the households. This 

implicates that the people had all the materials. Their counterpart was to provide their hands to build the 

UDDTs. Some of the users are washers, others are wipers. The households were told that they do not have 

another option for sanitation; but also not in the logistic structure or the UDDT in- or outside the house.  

Individual meeting. According to Rebeca (MAO) it is better to meet the participant individual. This 

because each of them could have new information. Many participant came to the municipality. However, 

only two of them could I interview because of time restrictions. 

1. xxx: She is the Grand slammer, proper usage of the UDDT and the end product feces and urine 

According to her, EcoSan is in her daily life of great importance; it makes their water supply safe, proper 

sanitation, and the urine is being in used to water the ornamental plants, and the backyard garden (veg. 

ornamental flowering plants, fruit berry trees such as papaya). Also, she experiences that the family 

minimize sickness due to proper disposal of their feces. The household consists of three persons, who are 

using the UDDT. Her husband is the one who makes the money (he works at the slaughter house - 

P150/day). She bought by herself the seeds. She is not a farmer. 

Out of the 3 plants Patola she earned P120. Other goods she gave it for free to her family, neighbors and 

friends (Philippinian way). In total, the yield would be approximately P500. 

The handlings of urine to vegetables is: 

 The fertilizes the vegetables with a mixture of water : urine = 50:50. The purpose of this mixture 

is that the plants will not be burned.  

1 Gallon (3litres) is filled half with water and then she collects the urine. She will used the urine 

immediately within one day within her surroundings, because the urine smells. 

The handlings of feces as sol conditioner is: 

 One can (3l.) with CRH on the floor of the plastic bag in container (20l). To control the emission 

of odor.  

 After 12days, she tights the plastic and sit aside for 6months as storage without enzyme (EM1). 

When she sprays the enzyme EM1, she stores the feces for only 3 months. Then she opens the 

plastic bag after 3 or 6months (depending on the usage of EM1) and the feces is composted and 

ready to use as soil conditioner, eg. sweet potato 

 She barriers the feces and puts on top the vegetable. 

 Her experience is by using feces that the vegetables are robust, greener, juicy (delicious), resistant 

to diseases of the plant.  

Only, she experienced with egg-plant, that is was affected by ants because of these composted 

feces. To control the ants she gave the plant a shower of washing water of the rice 

Learning 
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 She only attended the educational tour at Laoag City and Vigan City attended the meeting on 

waste segregation: to recycle waste and non waste recycle materials.She learned at this place that 

she could use recycled plastic material on vegetable production: pot to plant in it. 

 She never experienced problems on the use of feces/urine. 

 Parian Oeste is the pilot. She never went to other projects in CSF 

 

Note: 

 LGU gives free seeds to support  

 Some participants went to SA, TWG joined to technology exchange store , to see the toilet in 

practice: only 1X. so far no problems encountered, TWG is monitoring the problems, so when 

they encounter something they will go to the TWG. 

 When TWG encounters problems in the future, will ask CAPS for assistance. Did not think about 

after 2010. But they think that the province is always willing to help them: Environment Office, 

health office 

 

2. xxx.  

She is a farmer (area: 2500m2), but is not an EcoSan-toilet recipient. She has a pour-flush toilet (water 

sealed toilet). She also prefers the water based toilet since it is easier in use, and she has the money and 

the water supply. Her household/family consist of four (4) people. The family earns P100/day by selling 

the vegetables.  

Collection and application of the urine: 

 During the eve the household members leave their urine in a bowl. 

 Next morning she applies the urine directly, without water, to her vegetables around her house for 

to water all the vegetables, except pachy (which is leafy vegetable and is eaten raw sometimes) 

Afterwards, she is watering the plants. 

 She puts the urine 6inches away from the main base of the plant on the soil.  Early in the (every) 

morning use the urine  

Her crops are 

 Rice,  

 After harvesting the rice: tobacco, vegetables  

Vegetables: 

- string beans,  

- okra, year round 

- squash, 4 -6 months (nov dec jan feb)  

- patula, 4 - 6months  

- sweet potato, year round 

- egg plant, 1yr round, will last for 3 months 

- bitter guard, 6months 
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- pechay 15days-20 days harvest 

 She sells all vegetables or uses them for own consumption or is giving the away to no planters in 

the village („Pilipino way‟) 

Current fertilizer practices: 

 Organic: cattle and caribou feces/manure), urine of her family  

 Chemical: commercial (inorganic) N-P-K: 

 14-14-14 (complete fertilizer), 21-0-0 (ammonium sulphate), > Rice vegetables 

46-0-0 (urea) > tobacco 

She is willing to use urine and feces as fertilizer/soil conditioner, if she has a source of it. However, she 

has to request her husband, because he is the one who is diluting the land. But she is more than willing to 

buy them, she buys, when it has a lower price rather than the chemical fertilizer.  

If the husband decision: she prefers the composted the feces, which is already available for the crops.  

She is willing to get the fertilizer/soil conditioner even from a distance area. Because it has more 

advantages for her part, since the advantages of urine and the feces. 

F: Packed (in a very nice/fancy way) in sacks ready for transport to her place.  

U: willing to collect the urine in a container as fertilizer. 
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Appendix 11: Questionaire - Lessons by TWG-Bauang 
Knowledge on the problems/challenges and intervention 

Dear Partners in ISSUE Programme: 

As you probably know, I‟m doing a research on the EcoSan toilets for the Centre for Advanced Philippine 

Studies (CAPS). I need your help with some information.  I would like to ask you to kindly fill up the 

questionnaire below. 

I hope you will help me out.  Thank you very much in advance.  

Kind regards, 

Rosa Kuipers 

==================================================================== 

Designation: Role / Responsibility in the Ecosan project:  

Sanitation Inspector Facilitate the implementation of the project, monitor of the 

proper use of the EcoSan and the provision of toiletries, 

encourage the recipients to practice & maintain proper 

hygiene & sanitation 

MENRO Oversee the overall impact of the project to the environment 

& to the receipients as well 

MPDC Planning and Coordination 

Community Development 

Assistant II 

Member provincial TWG 

Member ISSUE2 program secretariat 

Coordinator ISSUE2 at Bauang, La Union 

 

 On the Knowledge on the problems/challenges and intervention 

Q1. During the start of the project what were the problems/challenges faced by the project in Parian 

Oeste, Bauang? And what intervention/s were made by whom and when? 

Problems/Challenges Intervention / 

Proposed solution/s 

When By whom Remarks 

1. Lack of toiletries 

 

 

Requested the 

barangay to provide 

the toiletries 

2009  Request 

were 

completely 

granted 

2.undecided IEC, seminars Before the start MENRO, MHO, We were 
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recipients 

 

of the project: 

April – May 

2009 

CAPS able to 

convince 

the 

recipients 

and push 

through 

with the 

project 

3.Social acceptability - IEC/advocacy 

- Educational tours 

- Trainings/seminar 

- 

consultation/dialogues 

 MENRO/MAO/MPDC 

Prov. Government 

CAPS 

 

 

4.Limited Funds - Cost sharing 

co/pro/gov 

- consider as priority 

project 

 Prov / gov  

5.Sustainability -monitoring and 

constant dialogue 

 MENRO/MAO/MPDC 

CAPS 

Prov/Gov 

 

6. ms Adelfa said in 

the interview last 

time at Bauang, no 

problems yet 

encountered > no 

problems yet 

 

1. individual units 

should be maintained 

(structure & 

cleanliness) in order 

to have a longer life-

span of the units. 

Thus for the benefit 

of of the recipients of 

the EcoSan toilet for 

their health and 

sanitation for the 

barangay as a whole 

 

2. That the use of 

urine as an alternative 

in fertilizing their 

plants, some of their 

 

 

 

 

 

 

 

Ad1 

- Regular 

monitoring of the 

EcoSan recipients 

to see if they 
maintained their 

toilet 

- - give incentives 
to model 

recipients 

 

 

 

 

 

Ad2 

- Information 

dissemination to 

non-users of urine 

 

 

 

 

 

 

 

Ad1. 

- Throughout 

the year 

(quarterly) 

 

 

 

- Throughout 

the year 

(quarterly) 

 

 

 

 

 

Ad2. 

- Throughou

t the year 

 

 

 

 

 

 

 

Ad1 

- Barangay Health 

Worker 

 

 

 

 

- Barangay council 

headed by 

barangay captain 
 

 

 

 

 

Ad2. 

- Barangay health 

workers 
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vegetables, fruit 

bearing trees will be 

increased in the 

Parian Oeste, not 

only to EcoSan 

recipients but only to 

non-recipients 

- Make visit to 

EcoSan toilet 
users to see their 

plants/gardens 

with the use of 

urine 

 

Throughout the 

year 

 

- non-users of urine or 

residents of Parian 

Oeste 

 

Q2. At this time, are the above cited problems / challenges still exist? V Yes V VNo  

If your answer is yes, please enumerate below what are the existing problems or challenges? If no, please 

proceed to Q 3. 

Problem / Challenges still existing Reason/s Proposed Solution/s 

1.Sustainability People tend to losse their 

interest in the project 

-constant monitoring and 

dialogue 

-involve residents in various 

programs and projects on 

sanitation and solid waste 

 

Q3. What lessons or insights can you share from your involvement in the Ecosan project in Parian Oeste?  

1. It eliminates disease related to improper hygiene and human waste disposal and promoted good 

health 

2. The environment has been cleaned up and the odor of human waste was eradicated 

3. The barangay folks are now proud of their barangay and at the same time became famous because 
of their successful newly esthablishe EcoSan 

4. Water contamination has been solved and protected 

5. Monitoring is regularly implemented in order to ensure that the project is sustainable and effective 

6. Change of cultural management/practices from using water in cleaning the toilet to waterless 

7. The project seemed no difficult to implement at first, but with the effective coordination among 

stakeholders, the project can be sustained and replicated in other areas. 

8. In my involvement in the EcoSan project, the lessons that I can share is that to make a project 

successful, there should be a cooperation between stakeholders; I mean stakeholders are partners of 
the project, like  CAPS, Provincial Government of La Union, the municipal government of Bauang, 

and especially the barangay council of Parian Oeste and specifically the cooperation of the project 

cooperators. Without cooperation and support between on among stakeholders/partners, I think a 

project will not sustain. 

 

Thank you very much! 
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Appendix 12: Nagyubuyuban 

General information 

In 2005, 48 UDDTs were installed within the ISSUE1 program, excluding the toilets at the schools. 

However, according to madam Remi, the first who installed an UDDT in this village, many others in the 

upper part of Nagyubuyuban are not in use anymore, because these toilets got destroyed by the typhoon 

last year. Some UDDTs in the lower part are still in use. According to mr. Valdez, approximately 20% of 

the installed UDDTs are still in use. 

The City of Agriculture (CoA) was involved during the initial phase in Nagyubuyuban to supervise the 

use of feces and urine on a monthly (or 2x/month) basis. According to CoA, transport of personnel is a 

problem for going to this village, since the CoA does not have their own vehicle and it is far. This could 

result that people easily dispose (open defecation) which the city cannot monitor. 

Semi-structural Interviews 

The City of Agriculturists is responsible for separation of feces and urine for agricultural purposes (main 

part), hygiene sanitation, minimization of water use, provision of planting material (seeds/seedlings: corn, 

rice, vegetables, fruit trees), subsidize the prize 50% for certified seeds, (organic fertilizer 300pesos/50kg) 

and technical assistance in SFC. However, the budget for 2010 is: 2 farmer classes for 2 barangays, 

including training on-site to minimize chemical fertilizers and pesticides 

Before the installation of UDDTs, the community faced the challenge of no available water and lack of 

proper sanitation. UDDTs are installed in Nagyubuyuban because the less usage of water and because of 

the recycling factor of human nutrients into agriculture. EcoSan was adopted because use of water is 

minimal or zero, which is the number one consideration. 

Stakeholders from beginning to today 

o TWG (city), They are the one involved whenever there is a problem, they are the 

contact persons 

o Barangay captain, mayor 

o CAPS, monitoring & evaluation2004-2006, Training, capability, exposure, leadership 

training, projection 

o no NGOs are/were involved 

2005: 48 households, (quarterly monitoring, hard to reach these UDDTs) 

The SFC need to check the number of UDDTs still working/has to be repaired/flooded, damaged after the 

typhoon 

Nagyubuyuban: may materials: leaves – roofs, rice straw – roof, bamboo – walls. The households have 

the materials to make the materials of the walls/roofs. The households did not pay back the structure of 

bowl or sub-structure. 

In addition, the logistics of ash, CRH, is challenging. Nagyu has no supply for ash because at the time the 

CENRO mentioned, the citizens told that they will get it by burning of the rice of their own fields.(Celso - 

CENRO, personal communication, 1st September 2010). However, the CENRO told the UDDT users to 
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use soil instead of CRH. But, carrying big amounts of soil is heavy, while the many villagers are getting 

age. The CENRO monitors the usage of the UDDTs of the households and the schools twice a year if the 

UDDTs are functioning (C. Jucutan, personal communication, 1
st
 September 2010). 

In addition, each of the two schools has one toilet building, which each consists of two UDDTs (one for 

boys, one for girls) and three urinals. The urine has to flow to a tank, but one got lost two years ago. Last 

April 2010 the Parents Teacher Association (PTA) applied for a new one at the city but so far she did not 

hear anything for replacement. The PTA faces also other challenges, e.g. school feeding program, 

placement of dividers in the buildings for grades four, five, and six, and physical materials (fence and 

water supply), supply of ash, and finally also the urine tank. 

Nagyubuyuban – lower part 

A) Primary school with 60 pupils.  

EcoSan building with 2 urinal‟s. The urine is collected in a big tank, which is installed in the soil. After 

the installation, today it is the second time that they empty this tank. Many men pull the tank out of soil, 

with bamboo piles, which is a very hard job. The tank was just filled for about 40cm. They call other men 

to help them to take the tank to the rice field. This is about 40m about from the installment. This urine 

will be used for fertilize the (1) ornamental garden and the (2) rice field. At the rice farm the pupils get a 

4l. basket which will be filled with water:urine = 1:1. This mixture is for fertilizing the ornamental garden 

and fruit trees. Approximately 40liters of urine will be used for the ornamental garden and fruit trees. The 

excess of urine of urine will be used as fertilizer in the rice field. They open the faucet so the urine will 

flow over the land. The tank will be emptied when it is time to fertilize the rice field.  

The container with feces will be emptied in a pit once a month. This pit is also next to the farm, but I 

could not identify where this pit is. After the school collects only a small amount of feces, since they 

experience that their pupils use seldom this toilet. They prefer to go home to the toilet.  

The sink for hand washing is not around anymore. It sunk and the pupils have to wash their hand at the 

teachers cottage. 

They get the ash (CRH) from a rice mill, but this is not regularly. This because the harvest time of rice is 

only once a year. Therefore, the kids will take sometimes some ash from home. But also at home they 

need this ash for their UDDT. As a result, it is not much what these kids collect for the school. 

The sink for hand washing is not around anymore. It sunk and the pupils have to wash their hand at the 

teacher‟s cottage. 

 

(Barangay Councilor, rice farmer) 

Before he had no toilet. His UDDT is installed in 2006. The project gave him the substructure and the 

bowl. He paid by himself the upper-structure (including the walls, roof) and labor to build the structure. 

Before he was happy with the UDDT, but now he is not using it anymore. The UDDT was build next to 

his house, which is did not like. Also, the land is dispute where the UDDT is located; the neighbor 

reclaims that the land belongs to him. He thought the land belongs to his mother. But after survey of the 
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land, it was concluded that the land belongs to the neighbor. Therefore, this neighbor wants that the 

UDDT will be removed, because the neighbor does not want to use it. This prohibits to use of the UDDT. 

In addition, his kids do not want to use the UDDT, since they cannot follow the structure. It was only him 

and the wife who used the UDDT. As a result, the amount of urine and faces collected was limited. After 

one month he had only 3gallons urine and 1 cement bag with feces. He went to UDDT-users in SA during 

the study tour organized by the project. This tour was after the installment of his UDDT, since 

Nagyubuyuban and San Ausgustin started at the same time with the EcoSan-project. 

The feces were collected in a drum, without a plastic. In this drum he left the feces for composting. After 

2 drums full with faces, he stopped to use the UDDT. He used the urine and feces as fertilizer for 

vegetables (egg plant), fruit (bitter guard), and ornamental plants. He mixed the feces with soil as basal 

application. But, now another neighbor (who has an UDDT) is using this basal. 

Next to the use of urine and feces, he still used chemical fertilizers. The urine and faces was not enough 

for the amount of crops. But now, he uses only chemical fertilizer. He does not experience different 

results from the crop compared nowadays and before, because of the limited amount of human fertilizer. 

It was only him and the wife who used the UDDT. 

In case he experiences problems with the toilet, he goes to the TWG, but does not contact/go to other 

households in other villages to improve the situation. 

In 2006, he build a pour-flush toilet, which is far from his house. But he plans to inform the TWG for an 

agreement to transfer the UDDT to another recipient. 

The waste from the pour-flush toilet is going to a septic tank, which is also used by his neighbors. I asked 

him how he will empty the tank once it is full. He answered: “When the septic tank will be full, I will 

build another one”.  

According to him, pour-flush toilet is cheaper compared to the UDDT. This flush toilet costs about P7000 

(ceramic bowl P1200 [donated by his sister], cement, piping, gravel, door, including the labor). While the 

costs of an UDDT are P10350 (Labor and material P1500, bowl P1200, Substructure P7000, container 

feces P600, container urine P50) 

If there is supply, he is willing to buy urine and feces. But it has to be tested first that it has the same yield 

and less costs like chemical fertilizer.  

Planting season of rice is June. After harvesting he plants corn (November, December). Before, planting 

the corn he will apply the basal (mix of feces and soil) on the land. He prefers feces as basal, because it is 

dry and therefore easier to handle instead of liquid (urine). 

At the moment he uses 4bags (4x50kg) chemical fertilizer. 

Note: the cows drink urine and water for fattening. He experiences that the animal is healthier and 

stronger. He has only males since they work on the field. 

 

Interview 2  
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He works as technician in San Fernando City 3days/week on schedule. After work, he is famer of corn, 

rice, and tobacco.  

He is staying in the house of his father. 8people use the toilet, who stay all in the house (no neighbor uses 

the toilet).  

In 2006, the UDDT is installed about 10m from the house, The father decided to put toilet there because 

of the smell. They saw the potential of the UDDT since its fertilizer (urine and feces) properties. Before 

they had a water sealed/pour-flush toilet. 

However, they never tried the UDDT and nobody is using it anymore. The parents are old and cannot go 

to the UDDT, because of the distance. The mother got sickly and therefore they installed a pour-flush 

toilet next to the house which was paid by the father (approximately P10 000, including the piping, septic 

tank, bowl, water, labor). This toilet was installed with the help of CoA. Also, there was no tank available 

for the collection of the feces and the urine. Furthermore, their experience is that the UDDT of the school 

smells, and also other households say that their toilet smells. 

He prefers the flush toilet, because they are depend on the supply of ash (he can make but it is not 

enough) and the water is already there because it is spring water (24/). Also, the father is old and mother 

is sickly. 

At the moment, he uses 3 bags chemical fertilizer for ½ hectare. He plants corn in June, rice in June/July, 

tobacco in march. He fertilizes the land before planting the crop and the crop once two weeks after 

planting. 

He is willing to use and buy urine and feces, since of the experience of animal manure. He thinks it will 

be better to use human feces and urine since human do not eat only organic matter (grass). However, the 

price has to be affordable and right. Also, one has to bring the fertilizer to the place.  

He does not have storage place for large amounts of human fertilizer. 

In case he has problems/challenges with the UDDT or related problems, he never went to other UDDT-

users in other villages to improve his situation. 

Note: The sidings of the UDDT have to be repaired but the bowl and the sub-structure are still ok. 

 

Ms. XXX 

She lives together with her husband and 2 kids and use a pour-flush toilet. But she prefers the UDDT. 

Since there is only a limited amount of ash, the family left this for the mother. They prefer the EcoSan 

when there is a continuous supply of ash, because then they do not have to catch the water from the 

spring. The UDDT does not smell or they do not face problems with insects. But she said, the mother uses 

a lot of ash (about 1l.) the avoid this. Both, the lady and the mother use the UDDT. The door needs to be 

replaced, because it becomes wet when it rains. 
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The UDDT is installed in 2003, after CoA told them about EcoSan. The urine is collected in a 5gallon 

container. The urine will be used for the ornamental plants (mixed 50:50 with water). When the fater was 

still alive, he used it also in the rice field. He was a farmer of tobacco and rice.  

The father was a well excepted/known man in the village and was the council man. He was the UDDT-

pioneer and also known as the father of the EcoSan in the village. He said the others to follow the group. 

After the father died, the family tried to remove the UDDT, but the mother felt cold and they believe it‟s 

the spirit of the death and embraced her. Now the toilet s respected, and men will be hired to transport the 

feces and urine. 

Two months after the family installed their UDDT, another family followed. However, this toilet is never 

finished and used. CAPS provided the bowl for free (but not the walls) and the barangay captain provided 

the sub-structure.  

The feces is collected in a 150l. drum without plastic bag. It will be stored for 6 months in the chamber 

until dry-season. Three men carry the feces to the field when it is dry-season (October – May) There they 

will bury it (not deep). So far, only 2times these feces is used as soil conditioner, since only one or two 

people use this UDDT and therefore there is a limited amount of feces.  

She would like to use the urine and faces in the farm, but prefers it from only the family. But probably the 

mothers does not want to pay for it. At the moment, 4 – 5 bags (1bag urea 45-0-0, P800/bag and 3 or 4 

bags ammonium sulphate 21-0-0, P955/bag, both are nitrogen fertilizer) of chemical fertilizers will be 

used at the farm. 

During raining season, the roads are muddy their means for transport is carrabou and sleigh. Therefore, 

when they would like to use the urine and feces as fertilizer, these have to be dropped at a drop-area. 

From there they will take it to the old sister house as storage place, because nobody is living there.  

 

 (Banrangay Captain Nagyubuyuban) 

In 2006 he got for free the UDDT and became aware of the free fertilizer: urine and feces. 7 family 

members in the household are using this UDDT, excluding kids because they fall in the toilet. 

EcoSan is for him using the urine and feces instead of throwing it away. He believes in this application. 

He is also a famer (wine maker) and uses a mix of chemical urea with organic fertilizer (composed of 

poultry dung). The CoA encouraged them to use organic fertilizers especially during planting season. It is 

easily to pull it in the soil during raining season.  

He collects daily 1litre urine and use it pure in the ornamental garden (sloppy, from the upper part is goes 

down). Every week, about 1 liter of feces is going into the 50liter drum with plastic. When the drum is 

full (in approximately 3 weeks), he takes the plastic bag out and replaces a new plastic in the drum. The 

plastic bags will be stored in the chamber.  

Furthermore, He uses his urine and feces to apply to the mango trees, and cherry tree, by 

putting the feces on 2 fixed places on the upper part next to the tree (it is sloppy around 

the tree, when it rains it will be distributed. After app. 15weeks, the feces will be buried 
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in the soil. Then he puts on top ash, and puts than again feces. The pit is in average 1m deep. When times 

come to use, he plants the mango on top.  

 

Summary  

In case he experiences problems with the toilet, households go to the TWG, but does not contact/go to 

other households who have UDDTs in other villages to improve the situation or to talk about the reasage 

options. 

Challenges in Nagyubuyuban: 

a) People do not use the UDDT: 

- Location of the UDDT (property of somebody else, (sick)elderly prefer the toilet inside the house) 

- Dependent on regular ash supply 

- Easier in maintenance and pour-toilet is cheaper compared to UDDT: but not take a look after 

doing the job ““When the septic tank will be full, I will build another one”. 

- Experience smell at the school 

b) However, it is only hard to convince the others in the village: Convince the operator/farmer the need of 

composting: it is their income. Therefore, there is a need for a demo-farm.   

These farmers believe in the application of urine and feces, since they know the advantages of using urine 

and feces for agriculture purposes as basal application or fertilizer: it is using the urine and feces instead 

of throwing it away. They have the experience of animal manure. One of the famers mentioned that he 

thinks it will be better to use human feces and urine since human do not eat only organic matter (grass). 

Also, one of the interviewed famers mentioned that the cows drink urine mixed with water for fattening. 

He experiences that the animal is healthier and stronger.  

Current fertilization practices: 

- 4-5 bags chemical fertilizer 

o (1bag urea 45-0-0, P800/bag and 3 or 4 bags ammonium sulphate 21-0-0, P955/bag, both are 

nitrogen fertilizer) 

Recommendation Nagyubuyuban: 

- Investigate how many UDDTs can be repaired/has to be rebuild 

- CoA can encourage the famers to use the urine and feces as basel or fertilizer application. Tobacco 

is a delicate plant; this plant fertilized with urine can cause a certain disease to the plant. 

Other logistic structures around the village: Product transport from this barangay to the next village 

(San Gabriel): Aba (leafy vegetable), and coconut oil dish. They go by jeepny. Product transport to 

Baguio is soft broom, by bus. 

Summary FGD:  
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During raining season, the roads are muddy their means for transport is carrabou and sleigh. Therefore, 

when they would like to use the urine and feces as fertilizer, these have to be dropped at a drop-area. 

They are willing to use and even buy the urine and feces, under certain conditions : 

- Enough supply of fertilizer for their crop otherwise they still need to buy chemical fertilizer. 

- it has the same yield compared to the chemical fertilizer 

- costs less compared to the chemical fertilizer. 

- He does not have storage place for large amounts of human fertilizer at his own place. Therefore a 

need for a central storage place 

- One famer mentioned that he would like that the supplier will bring it to the area, since it will be 

probably large amounts and he does not have the vehicle to collect the amount at one time and have 

the storage place.  

- Distance: Nagyu is 20km from the city proper.  

- Transport: They do not have their own means of transport.  

- Means of transport from CSF to the Nagyu (central collection point) could be pick-up, tractor, 

tricycle or a truck. They prefer the truck since it can handle larger volumes at once. It also depends 

on the weather conditions. 

- When it is dry: the roads are available by truck  

- Nagyu (central collection point – farmer): each famer can collect the feces and/or urine from this 

point with the carabou and sleigh 

- When there is a supply of urine and feces they will pay for it, because they ned it. As long as it is 

cheaper compared to the chemical fertilizer 

-  

- Somebody in charge and supervision for proper composting to avoid misunderstanding. 

- They buy the fertilizer/compost when it is ready available and to use (they do not like to wait for 

about 6months), and when it is affordable. 

- Every decision of the city has to be presented to be barangay people. Frequency: every two weeks 

- The feces need a place for storage when he cannot use it immediately > therefore a cental storage at 

the area after someone is looking 

- According to the captain, the famers can buy the feces/urine from the person who is in charge of 

this site 

- Prefer that the urine/feces are marked; famers would like to know how long it is stored for 

composting 

- When the urine will be delivered, they will immediately use it. 

- Farmers know the plan of fertilizing, so they can tell when/and how much they will need. Absel 

application is 1day before planting the crop. It depends on the crop, on the weather, on the money 

available, availability of water. Two weeks after planting, the crops need to fertilized again. 
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Appendix 13: Data Fishermen’s Village 
  

Variables     

UDDT Technology 

UDDT substructure - Costs (including labor) PhP5,000.00 83.35  € / houshold PhP5,000.00 

UDDT substructure - Total Costs FV (including labor)   7,418.15  € / housholds FV PhP445,000.00 

UDDT substructure - Lifespan   10.00 year   

UDDT substructure - Costs (yearly)   8.34  € / houshold / year PhP500.00 

UDDT substructure - Costs (yearly)   741.82  € / housholds FV / year PhP44,500.00 

UDDT upperstructure - Costs   0.00 € PhP0.00 

UDDT bowl – Costs PhP1,200.00 20.00 €/housholds PhP1,200.00 

UDDT bowl - Total Costs FV   1,780.36  € / housholds FV PhP106,800.00 

UDDT bowl - Lifespan   25.00 year   

UDDT bowl - Costs (yearly)   0.80  € / houshold / year PhP48.00 

UDDT bowl - Costs (yearly)   71.21  € / housholds FV / year PhP4,272.00 

FECES 

Collection at Household level FECES - TRUCK (6cylinder)  nursery has enough composted feces 

= Garbage truck of the city (second hand, reconditioned: went to the Plant Nursery before: no 

supply anymore) 

    

Metal Drum (200litre) PhP350.00 5.83 € / UDDT users PhP350.00 

Metal Drum (200litre) - Total Costs FV   519.27 € / total UDDT users FV PhP31,150.00 

Metal Drum (200litre) - Lifespan   6     

Metal Drum (200litre) - Total Costs FV (yearly)   86.55 € / total UDDT users FV/year PhP5,191.67 

Plastic bags (2) for the collection of feces PhP45.00 1.50 € / household / collection PhP90.00 

Total Plastic bags (2) for the collection of feces    133.53 € / total households FV / 

collection 

PhP8,010.00 

Total Plastic bags (2) for the collection of feces (yearly) 26 3471.69 € / household / yearly PhP208,260.00 

Transport FECES - TRUCK (6cylinder)   

= Garbage truck of the city (2nd hand, reconditioned: went to the Plant Nursery before: no supply anymore since  the nursery has enough composted feces 

Distance FV - Barangay Tanqui (2-way)   16.00 km   

Truck – Labor 
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Truck Feces - Driver 1 2.00 € / month PhP119.76 

Driver - Truck Feces   47.91 € / year PhP2,874.25 

Truck Feces - Crew 1 1.73 € / month PhP103.50 

Truck Feces - Crew   41.41 € / year PhP2,484.00 

Truck - operation & maintenance 

Truck - Costs 700,000.00 11669 € / truck PhP41,991,601.68 

Truck - Lifespan   10.00 year   

Truck - Costs (yearly) workload 

40hrs/week 

1,166.90 €/year PhP70,000.00 

Truck - Costs (yearly) workload 2hrs/week 13.97 €/year PhP838.32 

Truck Feces - Costs (10 years)   139.75 € PhP8,383.23 

capacity of the truck 6m3         

Truck Feces - Maintenance    3.33 € / month PhP200.00 

Truck Feces - Maintenance   40.01 € / year PhP2,400.00 

Fuel Consumption, Diesel l:km = 1:4.5  3.56 litres/collection   

Fuel Consumptioin Costs P38/l 2.02 €/collection PhP120.89 

Truck Feces - Fuel Consumptioin Costs (yearly)   48.37 €/year PhP2,901.33 

Net (to cover the bags with the mix of feces and ash) 

Cover Material (Net for feces) Costs   2.50 € PhP150.00 

Net - Lifespan   6.00 years   

Net (yearly)   0.42  €/year PhP25.00 

URINE 

Collection URINE at household level 

-         

Collection URINE at Central storage Point (Urine Tank) 

Urine Storage Tank at FV - Costs unknown   0.00 € PhP0.00 

Urine Storage Tank at FV - Lifespan     year   

Urine Storage Tank at FV - Costs (yearly)     € / month PhP0.00 

Transport URINE - Truck CENRO, 2nd hand, reconditioned 

Distance FV -  (2-way)   6.00 km   

Value nutrients on Truck (FV-Landfill)   0.13 € PhP7.99 
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Pump 

Roubin'  5hp pump (portable) - urine   250.05 € PhP15,000.00 

Pump life span   5.00 years   

Pump - Costs (yearly)   50.01 €/year PhP3,000.00 

Truck - Labor 

FUTURE: Truck Urine - Driver 1 2.00 € / month PhP119.76 

Truck Urine - Driver 1 0.00 € / month PhP0.00 

Truck Feces-Operation & Maintenance 

Truck  - Costs 0 0 € PhP0.00 

Truck Lifespan   10 year   

Truck - Costs (yearly) workload 

40hrs/week 

0.00 € / year PhP0.00 

Truck - Costs (yearly) workload 

4hrs/month 

0.00 € / month PhP0.00 

Fuel Consumption, Gasoline l:km = 1:8 0.75 litres/collection   

Fuel Consumption, Gasoline - Costs  34PhP/l 0.43 €/collction PhP25.50 

Truck  Urine - Operation & Maintenance 

Truck Urine - Maintenance    0.00 €/5000km PhP0.00 

Truck Urine - Fuel Consumption, Gasoline Costs 
(yearly) 

assumption: weekly 
collection 

0.00 €/year PhP0.00 

FUTURE: Truck Urine - Maintenance    3.33 €/5000km PhP200.00 

FUTURE: Truck Urine - Fuel Consumption, Gasoline 

Costs (yearly) 

assumption: weekly 

collection 

  €/year PhP0.00 

Transport URINE - Tank on Truck 

Tank on Truck _Urine - Costs 10,000.00 166.70 € / tank PhP10,000.00 

Tank on truck -Urine - Lifespan   10.00 year   

Tank on truck - Urine - Costs (yearly)   16.67 €/year PhP1,000.00 

Tank on truck- Capacity   5,000 litres/collection   

          

Urine on Truck litre of 

urine/person/day 

4,672.50 litre / tank = litre /truck   

ADDITIONAL COSTS 

PPE (life span 1 year): mask gloves   7.00 €/yr PhP420.00 
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