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Towards a recycling society
ecological sanitation - closing the loop to food security
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Introduction

One of the most potent forces in the world today is urbanisation. Some of the seemingly
disconnected problems associated with urbanisation - water scarcity, food insecurity and
pollution - are really the manifestation of several underlying assumptions and actions. One
assumption is that there are no limits to resources such as water and land. Another is that the
environment can assimilate the wastes that we produce from using these resources. These
assumptions lead to linear flows of resources and wastes that are not reconnected. It used to be
that people grew food and recycled their wastes close to where they lived. We have opened up
that cycle, and the technological developments based on these assumptions are no longer
applicable. In fact, the technological developments have become part of the problem, not the
solution.
In 1992 at the time of the Rio Summit, 75% of the natural resources harvested and mined from
the Earth were shipped, trucked, railroaded and flown to 2.5 percent of the earth's surface,
metropolitan areas. Eighty percent of the natural resources are converted into waste, which are
disposed of.1 When water is used as a transport medium and a sink to dispose of these wastes,
including excreta, it is virtually impossible to prevent toxicants, heavy metals, and other
contaminants from getting into rivers, ground water, lakes and coastal bodies even with state-of-
the-art sewage treatment. In the process huge amounts of fresh water, up to 50,000 litres per
person per year, are contaminated and deemed unfit for other purposes.2 And more than 90%
of sewage in developing countries is discharged without any treatment.3

The belief that resources can be ultimately wasted, or disposed of, makes a recycling society
impossible. Today, there is a massive flow of nutrients, in the form of food, from rural areas to
cities, and these nutrients, in the form of excreta, are disposed of into deep pits or lakes, rivers
and coastal waters. This has several major consequences, one of which being nutrients and
organic matter in excreta are toxic to different life forms living in water (e.g., some fish and coral
reefs). Fish can become contaminated and infect people. Fish stocks, a major source of protein
and livelihood for people, are in decline in part from sewage pollution. Biodiversity, the different
forms of life that supply all our needs, is also reduced, threatening human well-being. In
addition, the linear flow of nutrients from rural areas to urban waste sinks results in soil infertility,
necessitating the addition of chemical fertilisers and pesticides.

The urbanisation of rural counties and regions results in the paving over of farmland. Water
runoff and storm sewers do not allow ground water to recharge, and fresh water has to be
extracted at great cost from farther and farther away. Food also has to be produced farther and
farther away from where people live, often on less fertile land. The cost of piping water and
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transporting food into urban and peri-urban areas increases, and its quality may deteriorate
along the way.

By 2015, about 26 cities in the world are expected to have a population of 10 million people or
more (Figure 1). To feed a city of this size today, at least 6,000 tonnes of food must be imported
each day.4 Every day, 20,000 tonnes of food are transported to New York City, and half of it, in
the form of organic matter and sewage are hauled away. The rest is converted in energy,
carbon dioxide and heat.5 In 1988, about 25% of the developing world's absolute poor were
living in urban areas. Today, 56% of the absolute poor live in urban areas. The world's urban
poor spend much of their income on food, in many cases more than 50% of their income. They
will not be able to afford imported food - food from other countries or food grown far away in
their own countries. Dietary intakes are therefore subject to fewer nutrients. A recent review of
differences in urban and rural dietary intakes indicates that on average, energy intake of urban
residents is around 200 kcal less than for rural residents.6 There is a need to produce food
closer to where people live.

Source:  FAO, 1998b

By 2015, twenty-six cities in the world are expected to
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Figure 1: There is need for urban agriculture

These problems will only get worse as long we continue to design solutions based on false
premises. If we change our linear attitudes of resources and wastes, towards a circular one, we
can reconnect these resources and wastes, reduce our problems and advance towards a
recycling society. Sanitation can be a technology that connects the two. Unfortunately, half of
humanity does not have access to any type of sanitation. This is, of course, a fundamental
denial of human dignity, and it is a main cause of death from infectious disease in two to three
million children every year. The rest of humanity relies on conventional approaches to
sanitation, which fall into one of two categories: waterborne systems or pit latrines. The design
of “flush and discharge” and “drop and store” technologies was based on the premises that

4 FAO-SOFA, The State of Food and Agriculture, FAO, Rome, 1998.
5 Nelson T. Closing the nutrient loop, World Watch, November/December, 1996.
6 Van Braun J, McComb J, Fred-Mensah BK, Pandya-Lorch R., Urban food insecurity and malnutrition in developing countries:

trends, policies, and research implications, IFPRI, Washington, DC, 1993.
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excreta is a waste and the waste is suitable only for disposal. It also assumed that the
environment could assimilate the waste. These premises are no longer true. Either way,
resources that are converted to wastes are not reconverted back into resources, failing to
complete the nutrient loop.

The problems we have today cannot be solved with the same kind of thinking that created them.
Business as usual approaches to sanitation, by either failing to provide any service or providing
conventional services, represent a failure in the design of sanitation. A new approach is needed.
The logical response to our current dilemma is to design systems and processes so they do not
create waste in the first place. Waste does not exist in nature, only in our minds. All waste is a
food for another living organism. Therefore, we should not argue about where to put our wastes,
who will pay to dispose of it, and how long we can wait until it leaks into the environment. We
should design systems that imitate healthy ecosystems found in nature. We need innovative
solutions to today's problems, technical solutions that protect ecosystems and harmonise with
natural systems. We need a different way of thinking about these problems, and we must
challenge the assumptions that led to conventional solutions that we use today.

Ecological sanitation - an ecosystem approach

The new approach is called Ecological Sanitation. It represents a shift in the way people think
about and act upon human excreta. Ecological sanitation is a system that is intelligently
designed and constructed to mimic nature at every step. The new paradigm is an ecosystem
approach (Figure 2), a move away from a linear to a circular flow of nutrients - towards a
recycling society. Nutrients and organic matter in human excreta are considered a resource,
food for a healthy ecology of beneficial soil organisms that eventually produce food or other
benefits for people. The new approach recognises the need and benefit of protecting
environmental health and promoting human well-being, recovering and recycling nutrients, and
conserving and protecting natural resources. It represents a closed-loop approach to nutrients
and water problems. Its defining features - it's safe, it's green and it's valuable - are a major shift
from conventional sanitary solutions.
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Figure 2: Ecological sanitation is safe, green and valuable

Ecological sanitation is safe. Excreta are treated and processed on site, and if so required off
site, until completely free from pathogens and inoffensive. Excreta, especially faeces, may be
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processed a second time by composting or dehydration. Key factors that accelerate pathogen
destruction are increasing pH, elevated temperatures and desiccation. All are non-toxic means
to disinfect excreta. Thus, ecological sanitation prevents transmission of infectious disease
agents reducing the burden of disease. Pathogens that gain access to water bodies through
conventional approaches pose a long-term threat to human health. Pathogens have been
shown to survive in water much longer than on land,7 and pathogens may survive in marine
environments for years.8 Because ecological sanitation is not polluting, it contributes toward the
protection of human health by providing a healthy environment. Human excreta also contain
very low levels of heavy metals. For example, in Sweden urine contained less than 3.2 mg
cadmium per kg of phosphorous compared to 26 mg Cd/kg P in commercial fertilisers and 55
mg Cd/kg P in sludge.9 Conventional solutions install barriers to keep excreta, laden with
pathogens, away from people, and treatment is an after thought as best. Sewerage also serves
as a conduit for concentrating industrial contaminants, such as heavy metals.

Ecological sanitation is also green. Ecological sanitation is not merely about a new latrine
design. It is a new way of thinking: a “closed-loop-approach” to sanitation, in which excreta are
returned to the soil instead of water. Thus, the closed-loop approach is non-polluting, keeping
fresh and marine water bodies free of pathogens and nutrients. It is a zero-discharge approach.
Drinking water is preserved for drinking, rather than flushing. The environmental and human
health risks are minimised or eliminated.10 Fish populations, coral reefs, and biodiversity are
protected. Nitrogen pollution, with adverse human health effects, is reduced. This includes
nitrogen from excreta as well as nitrogen from commercial fertiliser runoff. Conventional
sanitation solutions assume the environment can handle the waste, but they shift the burden to
downstream communities.
Ecological sanitation is valuable for a number of reasons. In additional to the obvious economic
value of excreta to sell it or to use it for food production, there are other secondary benefits.
When excreta are processed and returned to soil as organic matter, soil structure and water-
holding capacity is improved and fertility is restored. Valuable nutrients contained in excreta,
mostly in urine, are returned to the soil for healthy plant growth. Ecological sanitation is also a
decentralised operation, at the household or community level as opposed to a centrally
operated system. It has also been demonstrated that local entrepreneurs can design and build
ecological toilets as well as train people on the use of the toilet and value of the end product.
Recycling nutrients and home gardening are often the domain of women, who may now have an
additional income or increased control over food access, increasing gender equity and food
security. Thus, ecological sanitation is individual and community empowering, income generat-
ing, and when the resources are used to produce food it diversifies the diet and improves
nutritional status.

There are two basic design features of ecological sanitation. One is urine-diversion, in which
urine and faeces are never mixed; they are kept separate at all times. The toilet has a dividing
wall, in which the urine exits from the front of the toilet, and faeces drop below the toilet from the
back of the bowl. Another is more commonly known as composting, in which urine and faeces
are combined, and the product is composted. In each case it is possible to manage urine,
faeces or excreta with little or no water, and it is also possible to keep the end product out of
ground and surface waters.

7 See Reimers RS et al on survivability of Ascaris under differing condition in wastewater: Parasites in southern sludges and
disinfection by standard sludge treatment (EPA-600/S2-81-166, Oct 1981), Investigations of parasites in sludges and disinfection
techniques (EPA-600/S1-85/022, Jan 1986), and Persistence of pathogens in lagoon-stored sludge (EPA/600/S2-89/015, Jan
1990).

8 Ezzell C. It came from the deep, Scientific American, June 1999, page 22-23.
9 Jönsson H, Stenström T-A, Sundin A, Source separated urine, nutrient and heavy metal content, water saving and faecal

contamination, Wat. Sci. Tech. 1997; 35(9):145-152.
10 Esrey SA. Rethinking Sanitation: Panacea or Pandora's Box, In Water, Sanitation and Health, Edited by Chorus I, Ringelband U,

Schlag G, and Schmoll O., IWA, London, 2000.
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Resource value of human excreta

Human excreta are comprised of two basic components, urine and faeces. When urine and
faeces are kept apart, they have different properties, are produced in different quantities, and
require different care in processing. Published figures indicate that more than 1 kg of urine is
produced daily, while less than 150 g of faeces, including moisture, is produced daily.11 These
figures, of course, vary by type of diet, location, age, activity and health status.

Urine contains nearly 80% of the total nitrogen found in excreta (Table 1). Urine also contains
two-thirds of the excreted phosphorous and potassium. The majority of the carbon excreted, up
to 70%, is found in faeces. The quantities shown above may suggest that excreta contain few
nutrients. Each person urinates annually about 4 kg of nitrogen, 0.4 kg of phosphorous, and
nearly 1 kg of potassium; total excretion is 4.5 kg of nitrogen, more than a half kg of
phosphorous, and 1.2 kg of potassium. In an urban setting of 10 million people, this equates to
45 million kg of nitrogen, nearly 6 million kg of phosphorous, and more than 12 million kg of
potassium. It also represents 10 million litres of nutrient rich and mostly sterile water that is
excreted. The water that is not flushed by 10 million people equates to 0.15 km3 of water saved
by using ecological sanitation, fresh water that could be used for other purposes, such as food
production, without risk of infection. Other elements, such as calcium and magnesium, are
excreted in nearly equal amounts in urine and faeces. There are many other nutrients found in
human excreta, but they are not shown above. Although using only urine is valuable, both urine
and faeces should be recovered and recycled to avoid long term depletion of soils.

Table 1: Select components found daily in human excreta per person12

Elements (g/ppd) Urine Faeces Urine + faeces

Nitrogen 11.0 1.5 12.5

Phosphorous 1.0 0.5 1.5

Potassium 2.5 1.0 3.5

Organic carbon 6.6 21.4 30

Wet weight 1,200 70-140 1,200-1,400

Dry weight 60 35 95

Globally, 2 billion hectares have been degraded since World War II, 23% of globally used
land.13 If only agriculture land is considered, 38% is degraded. Most of the degradation had
occurred in Asia, Africa and South and Central America. The two main causes of degradation
are loss of topsoil from water erosion and fertility decline. In Africa alone, 8 million tons of
nutrients are lost every year, representing US$ 1.5 billion per year.14 Annual depletion of NPK
(N+P2O5+K2O) per hectare from African soils varies from less than 30 kg/hectare to more than
60 kg/hectare. The excreta from 10 people during the course of a year could return more than

11 Del Porto D, Steinfeld C. The Composting Toilet System Book, Center for Ecological Pollution Prevention, Concord, Mass., 1999;
Jönsson, H. Assessment of sanitation systems and reuse of urine, In Drangert J-O, Bew J, and Winblad W, Ecological
Alternatives in Sanitation, Proceedings from Sida Sanitation Workshop, Balingsholm, Sweden, 1997.

12 See Del Porto D, Steinfeld C, 1999. The Composting Toilet System Book, Center for Ecological Pollution Prevention, Concord,
Mass.; Drangert J-O, Bew J, Winblad U, 1997. Ecological sanitation: Proceedings from Sida Sanitation Workshop, Balingsholm,
Sweden.

13 Scherr SJ. Soil Degradation: A threat to developing-country food security by 2020?, Food, Agriculture and the Environment,
Discussion Paper #27, International Food Policy and Research Institute, Washington DC, 1999.

14 Henao J & Baanante C. Nutrient depletion in the agriculture soils of Africa, 2020 Vision Brief 62, International Food Policy and
Research Institute, Washington DC, 1999.
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60 kg/hectare to soil, restoring fertility. The effects of soil degradation and loss of fertility on food
consumption, agriculture income and national wealth are significant.

Failure to restore soil fertility over the last several decades has been speculated as a cause of
reduced nutrient content of North American and British foods. A recent sampling of foods
showed 20-40% less calcium, iron, and Vitamins A and C than was the case several decades
ago.15 Exactly why this is occurring is not known, but modern agricultural methods do return all
nutrients it takes from the land. Conventional agricultural practices consider soil a way station
for nutrient uptake by plants, not a viable living organism where plants grow and thrive.
Recycling a whole range of nutrients, as well as organic carbon, to the land is needed for a
healthy, balanced soil.

Ecological sanitation, urban agriculture and nutrition security

As urbanisation continues and the number of urban poor exceeds the rural poor, the need for
urban agriculture is greater now than ever before. Food production and costs can be reduced by
lowering the costs of inputs and producing food closer to where people live. Urban agriculture
and home gardening can produce more food per unit space, because food can be grown on
roofs, walls and in and around buildings. This in turn improves food security, and when food and
non-food products are grown to generate income, food security and nutritional status can also
improve. It is well known that women, who dominate the sphere of urban farming and
gardening, are more likely to spend their extra income on food than men. Increasing national
food availability will help to reduce child malnutrition.

Urban agriculture, the growing of food and non-food plants, trees and livestock in urban and
peri-urban areas, was largely abandoned last century, but it is enjoying a revival in the past few
decades.16 In Moscow, for example, urban agricultural activity increased three-fold between
1970 and 1990. In Dar es Salaam it nearly quadrupled from 1968 to 1988, and in Romania it
more than tripled (up 333%) from 1990 to 1996. In Argentina home gardening association
members grew from 50,000 in 1990 to 550,000 in 1994. In metropolitan areas in the United
States, food production increased from 30% in 1988 to 40% in 1996, and from 1994-1996 the
number of farmer's markets selling locally-grown produce increased 40%. In great Bangkok
60% of the land is under cultivation. Urban agriculture facilitates the closing of the loop to food
security. The demand for food by consumers and water and nutrients by producers reconnects
resources and wastes in a safe, non-polluting and economic fashion.
By closing nutrient loops and improving soil fertility and structure, yields will be higher per unit
space, plants will be healthier and more nutritious, and lower levels of external inputs and less
water will be required. Growing food closer to consumers also strengthens local communities.

Impact of ecological sanitation on urban development and planning

Urban planning and development requires the provision of water and sanitation services,
access to food, health care, and healthy environments among other services. The advantages
of ecological sanitation on urban development and planning are many and of enormous value.
This section reviews the potential advantages of ecological sanitation compared to conventional
sanitation. The major issues are divided into five categories: financial, ecological, governance,
urban agriculture, and health and nutrition. Such a strict categorisation of issues is rather

15 Mayer A-M, British Food Journal, 1997; 99 (6):207-11 and www.organicgardening.com/watchdog/nutrientsdecline.html.
16 Smit J. Urban Agriculture: Food Jobs and Sustainable Cities, UNDP, New York, 1996.
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artificial, because a benefit in one category has spin-off benefits in other categories, just as a
disadvantage in one creates problems elsewhere in the system.

Achieving ecological sanitation solutions does require a change in how people think about and
act upon human excreta. In some societies human excreta are considered a valuable resource,
and the handling of excreta poses no problem. In fact, urine has been used as a resource in
many parts of the world for centuries.17 It was used in Europe for household cleaning, softening
wool, hardening steel, tanning leather and dying clothes. The Greeks and Romans used it to
colour their hair, and African farmers use it for fermenting plants to produce dyes. The Chinese
pharmaceutical industry uses it to make blood coagulants. In other societies excreta, and in
some cases particularly faeces, have been considered dirty for centuries. Experience shows,
however, that urine diversion is acceptable, and the handling of urine poses far fewer taboos
than does faeces. Many people do not know that faeces can be processed and converted into
humus, with all the typical characteristics: pleasant-smelling, easy to handle as soil, and
innocuous.

Financial:

Conventional sanitation, particularly water-borne solutions, requires large infrastructure invest-
ments. Globally, water and sanitation investments, ignoring operation and maintenance costs,
require $30 billion annually. By the year 2025, it could be $75 billion annually.18 Much of this
cost is to lay pipes and sewers to transport and dispose of waste and contaminated water.
Conventional toilets in modern societies flush away up to 15,000 litres of pure water every year
for every person, only to dispose of 500 litres of urine and 50 litres of faeces. With ecological
sanitation the need for sewers to transport large volumes of polluted water is greatly reduced.
Wastewater consisting of only urine and grey water would be recycled locally using less costly
decentralised systems. Ecological toilets in developing countries range from $10 per family in
China to the cost of modern toilets, including child friendly seats, in Sweden. Thus, these
systems are adaptable to local budgets, and can be upgraded over time as income and demand
rise. In addition, most sewage treatment plants, if operated effectively and efficiently, require
large amounts of electricity. Three percent of the electrical consumption in the United States
goes to sewage treatment plants.19 Recycled nutrients and organic matter from excreta also
reduces the need for commercial fertilisers, a great expense for small farmers and gardeners,
and if these resources are used in urban settings, where they originate, it also reduces the cost
of transporting food to cities.

Ecological:

Ecological sanitation requires far less water to operate, and it does not dispose of human
excreta into water bodies. Because less water is needed to flush toilets, less water is needed to
serve households, up to 60,000 litres for a family of four. This represents a huge ecological and
financial saving in water withdrawals for households. On the other hand, nearly all sewage in
developing countries is discharged into receiving bodies of water with no treatment.20 In addition
to the spread of human excreta into the environment, industrial pollutants are spread as well
when industrial wastes are connected to household sewer systems, as is commonly done. Pit
latrines can also leach nutrients and pathogens into ground water and disperse into the

17 Reed B, Shaw R. Using human waste, Technical brief no. 63. The WELL Center, London, No date.
18 Cosgrove WJ, Rijsberman FR. World water vision: making water everybody's business. Earthscan, London, 2000.
19 Engen T. The Urban Century: The Water Crisis, In: Urban Stability Through Integrated Water-Related Management, Proceedings

of the 9th Stockholm Water Symposium, Stockholm International Water Institute, Stockholm, Sweden.
20 UNCSD, Comprehensive assessment of fresh water resources of the world. Economic and Social Council, fifth session,

5-25 April. E/CN,171997/9, New York, USA. 1998.
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environment during floods.21 In either case water environments are contaminated, spreading
pathogens and other toxicants to those downstream. Wastewater and sludge, if returned to
irrigate crops, are notorious for spreading pathogens and increasing the risk for infectious
diseases to workers and consumers, which overburdens existing stretched health care systems.
Nutrients in water lead to other environmental, and ultimately, financial problems. Fish stocks
decline and die-off, reducing a source of income and high quality food. Coral reefs die, reducing
coastal wave barriers that eventually lead to coastal damage. In addition, tourism dollars are
reduced as these localities become less desirable as holiday spots.

Governance:

Ecological sanitation can be introduced and operated as decentralised systems. These systems
can be built and maintained at the household and community levels. Primary treatment of
pathogens can occur within the toilet unit, and secondary processing can occur within the
community if necessary. If the resources of the toilet are recycled locally, there can also be
decentralisation of food production. If the household or local community cannot use the contents
that these toilets provide, they can be packaged and sold to farmers, gardeners, or others in
need of fertilisers or compost. This increases employment opportunities at the local level, while
keeping the environment clean and green. Current sanitation systems often need to subsidise
investment costs with little hope of recovering those returns, in part because the valuable
excreta is disposed and its resource value is lost. In addition to employment generation to
manage the output of the toilets, local entrepreneurs have demonstrated that the production and
sale of ecological toilets is possible, and training of users is both viable and possible from a
behavioural perspective. Building pit latrines in cities can be a risky business, as often scarcity
of land, inappropriateness of soils and lack of privacy are difficult to overcome. Ecological
toilets, particularly urine diversion toilets, can be built into the home, reducing building costs for
additional outside walls.

Urban agriculture & horticulture:

Ecological sanitation is based on a closed-loop flow of nutrients. Nutrients in the form of excreta
are recycled. Conventional sanitation solutions force nutrient and water loops to open, creating
the need to bring nutrients and other inputs for agricultural and horticulture from farther away. If
they are available and used locally, where people live, they become easily accessible at lower
cost than other forms of commercial fertiliser. Recovery and recycling of nutrients from human
excreta and other organic matter provide a complete nutrition for plants. Access to affordable
and more nutritious food increases food security. In addition, post-harvest food losses can be
reduced if food is grown and consumed locally. This also represents a saving in water as well
as nutrients.

Health and nutrition:

Historically, improvements in sanitation from conventional technologies have resulted in less
disease for the users of these technologies, but not necessarily for those downstream. The
conventional solutions keep pathogens away from the people who use them. Because there is a
daily stream of pathogens being discharged, barriers must be continuous without failure or
breakdowns. This has been demonstrated to be virtually impossible, particularly in developing
country contexts when those living downstream are exposed to pathogens and other
contaminants, and their health is threatened. Ecological sanitation differs from conventional

21 Falkenmark M, et al. Water: A reflection of land use, Swedish Natural Science Research Council, Stockholm, 1999.
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solutions in that the pathogens are treated at the site of excretion, and processed further if
necessary, in addition to creating barriers. This represents a critical design feature. Thus,
ecological sanitation has the potential to reduce disease transmission, infections in people, and
improve well-being, particularly of vulnerable groups. This allows better appetite and utilisation
of food that is consumed, creating a healthier society. Of course, inappropriately designed
ecological toilets or behaviours that extract the nutrients when still laden with pathogens could
spread disease. Therefore, it is important to get it right from the start. When food is grown
further away from where people live, it not only costs more, but perishables, which often contain
valuable micronutrients, are less likely to reach consumers, particularly people with little income.
Urban farming and home gardening, though, can result in better diets, improving macro- and
micro-nutrient intakes as well as improved nutritional status of vulnerable groups, such as
women, children, the elderly and disabled.22

A review of child malnutrition identified four underlying determinants of growth failure: national
food availability (23%), healthy environments (20%), women's education (43%) and women's
status (11%).23 Ecological sanitation impacts favourably on each of these determinants by
providing healthier environments and reducing disease, making food more accessible and
affordable, empowering women and providing them with disposable resources, and keeping
girls in school and better equipped to learn.

The discussion above is summarised below (Table 2). Many advantages to society may accrue
with adoption of wide-scale Ecological Sanitation technologies. There are financial benefits,
including employment creation and income generation, as well as less expenditures for paying
for environmental damage. Ecological benefits accrue as nutrients and water loops are closed.
Decentralised toilet systems can foster urban agriculture activity, improving health and nutrition
and empowering people.

Table 2: Comparison of Ecological and Conventional Sanitation in Relation to Urban Planning

Ecological sanitation Comparison feature Conventional sanitation

Adapted to community
budgets

Recurrent costs recovered
faster

Less need for commercial
fertilisers

Financial Large infrastructure investments

Large operation & maintenance costs

Large transportation & energy costs

Protects environments

Conserves water

Supports biodiversity

Ecological Pollution of ground & surface waters

Loss of biodiversity

Unhealthy environments

Decentralised systems

Employment generation

Promotion of gender equity

Governance Centralised systems

Subsidies to rich

Depends on institutional capacity

22 Maxwell D, Levin C, Csete J. Does urban agriculture help prevent malnutrition: evidence from Kampala. Food Consumption and
Nutrition Division (Paper no. 45) of the International Food Policy and Research Institute, Washington, DC, 1998.

23 Smith LC & Haddad L. Explaining child malnutrition in developing countries: a cross-country analysis, Research Report 111,
International Food Policy Research Institute, Washington, DC, 2000.
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Ecological sanitation Comparison feature Conventional sanitation

Close-loops/circular flows

Easier access to nutrients

Healthier soil and plants

Urban agriculture Open-loops/linear flows

Reliance on expensive fertilisers

Need for pesticides and herbicides

Less disease transmission

Increased food security
More nutritious diets

Health and nutrition Potentially disease transmitting

Higher costs for food
Less consumption of perishables

Closing the Loop - examples from around the world

Mexico and Central America:

In Mexico City, experimentation with fermented urine to grow food has shown that leafy
vegetables do very well.24 This includes lettuce, cilantro, parsley, celery, fennel, scented herbs,
prickly pear, and chile piquin. Average results were obtained for cauliflower, broccoli, cabbage
and root produce (turnips, carrots, beets and onions). Fruiting plants, such as tomatoes,
squash, cucumber, peppers and eggplants have not done as well with fermented urine as with
other fertilisers. This may be due in part to the continual use of nitrogen, in the form of
fermented urine, during the fruiting process. When the subsoil is enriched with worm compost,
the results for fruiting plants improve dramatically. In the case of tomatoes, produce is increased
from 3 to 5 kg per plant when the compost is enriched with the phosphorous and potassium
compounds from worm composting.

Recently, university investigators25 in Cuernavaca, Mexico have been experimenting with
human urine as a source of nitrogen in organic vegetable production. The experiments have
compared human urine versus a control on the production of chard, celery and beets. Although
the testing is not complete, the results indicate better yields in the urine-fertilised vegetables
compared to the control, and no diseases or pests have been found.

Ecological sanitation is also in place in El Salvador and Guatemala with thousands of units. In
El Salvador, there is less interest at this time for recycling human excreta, partly because of lack
of perceived space to grow food, but inhabitants in Hermosa Provincia have moved urine-
diverting toilets into their homes after realising that there are no smells or flies.

China and Asia

In Guangxi, in China, urine diversion is also gaining momentum.26 Rooftop gardening uses only
urine to grow vegetables, such as tomatoes, cabbages, beans and pumpkins. Faeces are
carted to the fields. Urine and faeces are used in fields to grow corn, rice and bamboo. Of
course, in China farmers have commonly used night soil, often untreated, to grow food. It has
been recognised for centuries as a valuable fertiliser. Recently, urine diversion has begun to be

24 Personal communication, Francisco Arroyo, 2000.
25 Salgado, MT et al. Human urine as a source of nitrogen in organic vegetable production in Cuernavaca, Morelos, México,

Abstract, 2000.
26 Personal communication, Mi Hua, 2000.
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accepted, and in the next year, more than 20,000 urine-diverting toilets will be built in the
province, which includes both densely populated rural and urban areas.

In addition to China, Ecological Sanitation is being used in Vietnam, Philippines, and India in
addition to Island communities in the Pacific and India oceans. In some of the Island
communities, such as Fiji, toilet gardens in homes and schools have been installed.27 These
systems combine urine and faeces as well as grey water.

Africa

In Zimbabwe, there has been much experimentation in the past few years with Ecological
Sanitation.28 It is now spreading to peri-urban areas, with various toilets designed for different
purposes being tried. In addition to urine-diverting toilets, other ecologically sound toilet systems
are also being used. The ‘arborloo’ is a system in which both urine and faeces are deposited in
a shallow pit. When it is nearly full, it is topped off with soil and allowed to digest and
decompose for several months. At that time, trees are planted in the topsoil. Preliminary
experimentation has shown that fruit trees and trees raised for firewood grow well. Early
experimentation with growing food is also positive with yields enhanced.

Other African countries, including Botswana, Ethiopia, Kenya, Mozambique, and South Africa,
have been experimenting with Ecological Sanitation. In Botswana, a productive homestead has
been demonstrated, which recycles human excreta to grow food on walls. In Ethiopia,
ecological sanitation is also being experimented with in urban and rural areas, in which families
grow trees, ornamentals and food.

Many of these initiatives have come about because of local problems - water shortages,
pollution and the cost of commercial fertilisers. Today, support for Ecological Sanitation comes
from many quarters: international agencies such as UNDP, UNICEF and the World Bank,
donors such as Sida, GTZ and DFID, international NGOs such as CARE and Wateraid as well
as local and national NGOs.

Summary

Linear approaches to problems, in which resources are used and converted into wastes, only to
be disposed of, represent a failure in human ingenuity and a flaw in technology design. If we are
to create a recycling society, we need to capture the wastes, render them safe and return them
to productive resources again. Ecological sanitation is a system that does just that. It is a
system that imitates healthy ecosystems found in nature. It contributes to environmental health
and human well-being by reducing disease transmission and disposal of wastes, by recovering
and recycling water and nutrients for increasing food security. It is far more feasible financially
and ecologically than conventional approaches to sanitation by reducing external inputs into a
closed-loop system and by reducing the export of outputs and wastes from the system. It
creates decentralised economies, empowering people, providing for local livelihoods, and
enhancing community cohesion. If coverage can be increased, ecological sanitation can serve
as the missing link to sustainable urban development, reverse the unconscious pattern of linear
thinking and actions, and be a technical solution that protects ecosystems and harmonises with
natural systems.

27 Del Porto D, Steinfeld C. The Composting Toilet System Book, Center for Ecological Pollution Prevention, Concord, Mass., 1999.
28 Morgan P, Ecological sanitation in Zimbabwe: a compilation of manuals and experiences, Harare, 1999.




