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Executive Summary

In Zimbabwe, high population growth and limited space in peri-urban centres, coupled with 
fiscal constraints on the provision of reticulated sewerage systems, mean that existing pit 
latrines must be de-sludged. However, the country currently has no appropriate technology for 
emptying latrines in dense settlements.

The Research into Sludge Enterprise (RISE) initiative trialled the viability and applicability of 
mobile de-sludging units (MDUs) in pilot locations including Norton, a township near Harare. 
Overall, households report that the MDU service is a quick, hygienic and efficient way to 
de-sludge tanks and pits, despite concerns about costs and the limited capacity of the holding 
tank.

Lessons from the pilot include the need for the service to focus on its niche market (pit latrines) 
in households in high density areas and also institutions such as schools and clinics for 
improved business viability. Business mentorship was crucial to the successful operation of the 
MDU. Systematic customer feedback is important, as is ongoing, targeted marketing, capital 
financing mechanisms and regulatory enforcement.

The adaptation and application of the Technology Applicability Framework (TAF) and 
Technology Introduction Process (TIP) as action research tools through each phase of the pilot 
built skills, relationships, expedited progress and performance, helped identify actions to 
address bottlenecks, and systematised the research data.

The inclusion of the Faecal Waste Flow Rapid Assessment not only yielded findings relevant to 
the Norton Town Council (for example that while most of faecal waste is captured and 
contained through latrines in Norton, 93% of the faecal sludge is ultimately disposed in the 
environment because of inadequate emptying and unsafe disposal), but provides a clear and 
visual motivation of the need for concerted Faecal Sludge Management (FSM) strategies and 
solutions (beyond latrine construction) in small urban centres in Zimbabwe.

The analysis of the research concludes that de-sludging of pit latrines can be undertaken as a 
profitable small-scale business in small urban centres in Zimbabwe provided that (a) the right 
balance of household and institutional/ corporate clients is engaged and that CAPEX costs are 
subsidised; (b) clear Service Level Agreements are established with Local Authorities setting 
out complementary areas of operation, synchronised costs; reduced disposal fees and the 
contribution of the authority to social marketing and enforcement of illegal disposal bylaws; (c) 
business flow systems are well established to reduce operational costs, and (d) supply chains 
and O&M skills continue to be developed.



6» WSP, 2014.

7» RISE household surveys 2016 and 2017.

8» Ibid.

9» Alternative suitable faecal sludge

treatment and disposal options are

addressed in a separate report. Grover.

Introduction and Purpose

Faecal sludge management (FSM) is a relatively new focus area in the WASH sector, and 
as noted in the World Bank’s review of FSM in 12 cities6, FSM is mostly provided informally 
and is unplanned, unsystematic and “invisible” to policy makers, with very little data and 
available information.

From a review of available FSM services in small urban centres in Zimbabwe, it was 
clear that the majority of urban and peri-urban settlements in urban centres are not 
serviced by sewers.

Pit latrines, used by at least 30% of the households surveyed in Norton7, are filling 
up; 55% of pits and tanks in Norton are full or half full8, and public and 
environmental health considerations (and the SDGs) require that faecal sludge is 
safely managed.
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1.0

The DFAT-supported Research into Sludge 
Enterprise (RISE) initiative was developed on 
the premise that trialing, researching and 
demonstrating a viable model for mobile 
de-sludging in small urban centers in 
Zimbabwe will offer:

» Local authorities a new tool to 
address growing sanitation challenges

» Private operators a viable business 
option that supports sanitation services

» Reduced costs for institutional 
sanitation (de-sludging existing latrines 
is far more cost effective than building 
new ones)

» Householders with an affordable 
locally available emptying service

» Local Authorities and the 
Environmental Management Agency 
(EMA) the opportunity to partner with 
and regulate the activities of licensed 
operators to ensure that faecal sludge 
is adequately collected, transported, 
treated and disposed

» Environmental and public health 
benefits with sludge safely managed 
rather than unsafely and illegally 
disposed into the environment

The initiative began in April 2015, the first 
Technology Applicability workshop was held in 
July 2015 and the mobile de-sludging unit 
arrived in Harare in August 2015.

The findings of the research are based on the 
introduction of the technology (i.e. a Mobile 
De-sludging Unit, MDU) which was operated in 
the pilot area, Norton a town located near 
Harare, by a selected operator,  once all 

regulatory and contract provisions were in place.
The purpose of this research report is to 
document and communicate the findings from 
the pilot and related studies, and to analyse 
and distil lessons for scaling the service up in 
Zimbabwe as well as for FSM initiatives 
undertaken by others in the sector. The report 
addresses the research questions with respect 
to the introduction of Mobile De-sludging Units 
(MDU) through the RISE initiative.

The research questions addressed in the report9 
are:

 • What are the key considerations in
  developing sustainable business
  models for de-sludging units in
  small urban centres?

 • What are the enablers and barriers
  to the success of mobile de-sludgers
  in the small urban centres in
  Zimbabwe?

 • How can the regulatory environment
  enable local faecal sludge conveyance,
  treatment and disposal options?

Section 2 of the report sets out the background 
and literature review; Section 3 explains the 
methodology and approach adopted; Section 4 
sets out findings from household surveys, key 
informant interviews, participatory Technology 
Applicability workshops and the rapid 
assessment of faecal waste flows; Section 5 
provides an analysis of the findings; Section 6 
talks to lessons and actions for scaling up; 
Section 7 unpacks lessons for the sector; 
Section 8 sets out enablers and barriers to the 
success of mobile de-sludgers in small urban 
centres in Zimbabwe and next steps to scale 
up, and Section 9 sets out Conclusions from the 
RISE initiative. 
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Most cities aim to provide full flush sewerage and view faecal sludge10 management 
(FSM) as a temporary solution for informal urban settlements, or relevant only in rural 
areas. In reality, a third of the world’s population, one billion urban dwellers and more 
than 65% of people living in Sub-Saharan Africa access sanitation through on-site 
facilities requiring faecal sludge management services11.

WSP’s 12 city review12 indicated that faecal waste from only 22% of households with 
on-site sanitation in the study cities was safely managed; implying that at least 42% 
of faecal waste from on-site latrines is directly discharged into urban residential 
environments.

Background and
Literature Review2.0

10» Faecal sludge is a slurry or semisolid,

and results from the collection, storage or 

treatment of combinations of excreta and 

black water (i.e. toilet wastewater) from 

on-site sanitation technologies (IWA, 2014). 

11» Strauss 2000 in IWA, 2014.

12» WSP, 2014.

13» BMGF, 2011 in IWA, 2014.

14» Strauss et al, 2004.

15» IWA 2014; WSP, 2014; EAWAG/

SANDEC, 2009.

2.1 Faecal Sludge Management

The Shit Flow Diagram (SFD) or Faecal 
Waste Flow Assessment (a rapid version of 
which was applied as part of the RISE 
research) is a relatively recently developed 
tool (see www.sfd.susana.org/), which 
visually illustrates the proportion of excreta 
in an area that is safely treated.

SFDs have been completed in at least 45 
cities worldwide with results showing a 
similar trend to that found in Dar es Salaam, 
Tanzania for example, where 90% of excreta 
is managed by on-site systems but 23% of 
excreta is discharged to the environment 
without treatment, and in Dakar Senegal 
where only 25% of faecal waste that 
accumulates in on-site facilities is collected, 
transported and disposed in legitimate 
treatment plants13.

Strauss and Montangero (2004)14 concur 
with these findings and note that the lack of 
designated landfill or treatment sites within 
reasonable haulage distance, often the result 
of inadequate urban planning and or 
enforcement of existing zonal plans, result in 
a small fraction of (< 10 %) sludge being 
formally collected, disposed or treated.

Findings of recent FSM reviews15 hold that, 
for the most part, on-site latrines are 
emptied, manually or mechanically, by 
illegal and or informal providers. Illegal 
dumping of faecal waste into seas, rivers, 
wetlands and landfill sites is common.

Treatment and disposal sites are in short 
supply, and dumping sludge into existing 
sewer systems and treatment plants can 
jeopardise these systems at significant
cost. FSM services are predominantly 

un-regulated; regulatory frameworks are the 
exception rather than the rule, and re-use of 
treated sludge is extremely rare.

Mechanised FSM services are typically 
provided by municipal authorities or medium 
to large entrepreneurs and manual emptying 
by individuals, small groups of individuals or 
micro-enterprises. Most of the services are 
provided for septic tanks with relatively low 
solid content.

Residents with pit toilets (with relatively 
high solid content) usually employ manual 
emptiers and emptying is traditionally done 
from inside pits using buckets or hand-held 
gulpers, and is associated with health risks 
due to sludge exposure and the disposal of 
sludge in nearby surface drains or wetlands.

Households engage manual (often illegal) 
emptiers because mechanical emptying is 
perceived as unaffordable, unavailable, 
unable to remove solid content by suction, or 
their pits are not accessible due to plot 
density or poor road conditions.

On-site latrines generally provide poor 
containment which makes de-sludging 
difficult. With the exception of households 
on urban fringes where there is available 
space to bury or cover full pits, poor quality 
pits are often abandoned unsafely with 
concomitant environmental and public 
health risks.

Inadequate FSM also contributes to the poor 
performance of on-site technologies; regular 
(annual) emptying not only extends
the lifespan of septic tanks but also
reduces their organic pollution load (by 40% 
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16» IWA, 2014.

17» Boston Consulting Group, 2013 in IWA, 

2014.

18» Hutton, 2016.

19» Dodane, Mbéguéré, Sow and Strande, 

2012.

20» http://www.ircwash.org/blog/calculating-

shit-volumes-can-be-messy-business

compared to emptying at 8 year intervals)16.

Savings can be considerable, especially for 
institutional toilets such as school toilets 
where total costs of new toilets can be 
between $500 - $1000 per drop hole and 
even more. The cost of emptying a toilet can 
be less than 25% of the cost of building a 
new toilet.

Overflowing sludge from full pits and tanks 
clearly presents health risks through the 
contamination of drinking water sources and 
residential spaces. In many cities such as 
Kampala Uganda, which is served mostly by 
pit latrines, holes are made in the bottom of 
pits to drain sludge during the rainy season 
to prevent overflowing, discharging sludge 
directly into the environment.

Safely managed sanitation services are 
explicitly stated in the Sustainable 
Development Goals (SDG6) – the 
achievement of SDG target 6.2 is measured 
by ‘the proportion of population using safely 
managed sanitation services, including a 
hand washing facility with soap and water’.

Effective FSM systems are essential to 
achieving this target. Other relevant SDG 
indicators include 4a “basic drinking-water, 
sanitation and hygiene facilities in schools” 
and 11.1 “safe and affordable housing and 
basic services (urban)”.

Worldwide, 2.7 billion people are served by 
on-site sanitation technologies such as pit 
latrines and low/ pour flush latrines 
connected to septic tanks, and this number 
is expected to grow to 5 billion by 203017.

The urban population still requiring “safely 
managed sanitation” stands at 3.214 
billion18. It’s an ambitious target to achieve 
by 2030.

Although on-site sanitation facilities can 
provide appropriate and affordable solutions, 
if the waste is not safely collected, 
transported, disposed and treated, 
significant risks are posed to people and the 
environment. Depending on local conditions, 
faecal sludge management technologies are 
five times less expensive than conventional 
sewer-based solutions19 but, like all services, 
need to be properly planned, managed, 
costed and regulated. FSM services can also 
work effectively alongside sewered systems.

Faecal sludge management systems entail a 
range of interactions and transactions 
between public authorities, national and 
local regulators, households, institutions 
such as schools and clinics, and private 
providers across each component of the 
sanitation chain - from capture and 
containment to emptying, to transport, 
treatment and safe reuse or disposal of 
faecal sludge.

Typical points of failure in the FSM service chain include:

 » affordability of mandated emptying services to poor households;
 » the density of plots;
 » poor road conditions, and
 » the paucity of disposal and treatment sites leading to
  high operator transport costs.

There are significant constraints related specifically to informal settlements such as tenancy 
and ownership of plots, unclear service delivery mandates, and the poor quality construction of 
on-site sanitation facilities.

Figure 1: The sanitation service chain20



FS Management
Component & Aspect

Emptying + collection

Causes Problems Consequences

• Technical

• Institutional / Financial

• Limited or no accessibility to pits
• Inappropriate emptying equipment
• Manual, non-mechanised emptying

• Poor service management
• Users’ low affordability for pit emptying
• Lack of information (e.g. on how septic
 tanks work)

• Overflowing pits

• Emptying frequency often very low

• Informal or emergency emptying
 of pits and indiscriminate disposal
 of FS

At neighbourhood level, mainly:
• Health hazards from openly
 dumped FS and through use of
 contaminated water
• Eye and nose sores
• Non-functionality of infrequently
 emptied septic tanks      solids
 carry-over

Haulage

• Technical

• Institutional

• Financial / Economic

• Traffic congestion
• Lack of suitable disposal or treatment sites
 at short distance from the area of FS collection

• Lack of urban planning     lack of suitable
 disposal or treatment sites at short distance
 from the area of FS collection
• Lack of involvement of private sector
 service providers
• Lack of suitable incentive and sanctions
 structure

• Collectors minimising haulage distance and time

• Collectors dump FS in an
 uncontrolled manner at the
 shortest possible distance
 from where FS was collected

At district or municipal level, mainly:

• Pollution of surface and (shallow)
 groundwater

• Eye and nose sores

• Health hazards from use of
 contaminated surface water
 (e.g. for vegetable irrigation)

Haulage

• Technical

• Financial / Economic

• Institutional / Financial

• Lack of proven and appropriate
 treatment options

• Where FS treatment exists: private collectors /
 entrepreneurs avoid the paying of treatment fees

• Lack of political will to invest in treatment
• Lack of effective cost recovery
• Lack of urban planning
• Lack of information

• FS is used or dumped untreated

• Non-availability of suitable treatment
 sites
• Use or discharge of untreated FS

At district or municipal level, mainly:

• Health hazards through use of
 contaminated water sources and
 water pollution

Table 1: Summary of the causes, problems and consequences of FSM services issues 21.
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21» Straus et al, 2004: 13-14. A summary of the causes, problems and 
consequences of FSM-service specific issues 
is set out in Table 1 below.

Strande et al (2014) state the preconditions 
to improved FSM as follows: acknowledging 
the importance of FSM; setting up 

frame-works and responsibilities; increasing 
knowledge dissemination and capacity 
development; creating sustainable business 
models and fee structures; implementing 
integrated planning methodologies and 
developing appropriate technologies.

The MDU was developed in Malawi in the response to the need for a technology option 
to empty pit latrines typically found in high density, difficult to reach areas. While pit 
latrines in rural areas can be filled in, closed up or abandoned and new pits dug, due 
to a lack of space (high density) in urban and peri-urban areas, pits need to be 
emptied. With funding from DGIS (Dutch Ministry of Foreign Affairs) and under the 
SPA (Sanitation in Peri-Urban Areas in Africa) project implemented by WASTE in 
Malawi, research was conducted in late 2012 to trial different desludging equipment 
and to test the feasibility of safe and efficient mechanical emptying. At the time little 
was known about the nature of the sludge in pit latrines.

2.2 Appropriate Technology – the Evolution
of the Mobile Desludging Unit (MDU)

The research found that pit sludge is often 
very hard (semi solid) with high solids 
content. Manual emptiers and honey sucker 
operators soften the sludge by adding large 
quantities of water. It was found that with a 
high pressure washer (100 bar) fitted with a 
nozzle, the sludge could be turned from semi 
solid to semi liquid quite quickly and with 
relatively low addition of water to sludge 
which has thixotropic characteristics (i.e. 
becomes less viscous when sheared or 
agitated) so it becomes easier to pump out.

Pit sludge contained a lot of solid waste – 
from large items such as plastic bags and 
bottles, diapers, menstrual cloths and sticks, 
and smaller items such as shredded plastic 
sheets and stones. Some of the rubbish is 
disposed in pits due to lack of waste 
collection services, but other rubbish is 
thrown in to protect the privacy of the user. 
As most honey suckers come equipped with 
3” suction pipes it is essential to “fish” the 
large rubbish using a pole with a grappling 
hook in order prevent blockage of the suction 

Why the MDU?
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pip. A diaphragm sludge pump (with 3” 
suction and delivery) failed to pump sludge 
for any length of time as the ports failed to 
seal due to the small rubbish.

Technology Development
More detailed research was conducted 
through the Speedkits project funded by the 
European Union, with a consortium of 
partners that included WASTE, Red Cross 
and Oxfam. The brief of this project was to 
promote the development of sanitation 
technologies (across the chain) applicable to 
emergency response.

Three types of equipment were tested in 
2014:

(a) A small vacuum tanker with a 
fluidiser manufactured by ROM, a 
Dutch company (figure 2).

(b) A Vacutug designed by 
UNHABITAT and built in Bangladesh 
(figure 3).

(c) A diaphragm sludge pump 
supplied by a British Company called 
Butyl (figure 4).

After extensive testing it was established 
that the Vacutug was unsuitable due to lack 
of fluidiser, poor mobility, and lack of 
reliability of the components. The diaphragm 
pump was also unsuitable as the inlet and 
outlet valves failed to seal due to the 
presence of rubbish especially small pieces 
of plastic film that are impossible to remove 
from the sludge.

The most promising was the equipment 
supplied by ROM, though this had to 
undergo many modifications to make it 
suitable for pit latrines, (it is originally 
designed to empty and clean mobile toilets).

Technology Innovation
− the MDU

In order to meet the challenges in managing 
the difficult sludge found in pit latrines, 
major modifications were made to the most 
promising of the equipment tested, which 
was the ROM2. These modifications were 
also subjected to long term testing for 
pumping efficiency and effectiveness. It is 
now possible to recommend a design for a 
mobile pit emptying machine capable of 
handling most sludge in lined and unlined 
pit latrines and in septic tanks and able to 
access a high percentage of toilets. The key 
components of such a vacuum-operated 
“mobile desludging unit” should include:

• A fluidiser that can spray 
high-pressure water at around 
60-100 bar into the latrine sludge 
using a lance and a special nozzle. 
The unit should have a tank that can 
hold at least 200 litres of clean water 
for fluidising and clean-up 
operations.

• A vacuum pump capable of 
creating a vacuum of 0.5 bar and 
with a capacity of at least 2000 litres 
per minute.

• Three inch flexible suction and 
outlet hoses in order to avoid 
frequent blockages by un-fished 
rubbish.

• A holding tank of at least 1000 
litres to store and transport sludge. 
The inside of the tank should be 
easily accessible to remove rubbish 
in case the discharge port becomes 
blocked.

• The unit is mounted on a small 
truck or trailer and the lengths of the 
suction pipe and fluidising hose 
increased to 30 metres to increase 
accessibility to toilets in congested 
areas.
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Improvements in the logistics of operating 
the unit, including access to localized 
disposal (or a transfer station); make it 
possible to desludge up to eight pits in one 
working day.

Most of the components of the MDU are off 
the shelf items that have local supply chain 
of spares and service.

Significance and Impact
The equipment represents a significant 
investment for the operator as the landed 
cost of the MDU is around USD 23,000.00 
to which must be added the cost of a 2 ton 
truck (USD 5,500.00 second hand) or a 1 
ton pickup and trailer. Operating costs vary, 

but significant costs include salaries for the 
2 operators (who can generally empty 8 units 
a day), plus mobilisation costs to reach the 
site and transport costs to dispose of the 
sludge in registered sites. Some local 
authorities also impose a disposal tariff 
which is an additional cost to be factored in.

The Malawi experience (more than 
10,000m³ of sludge was removed from pit 
toilets in the 3 years of business since 2014; 
4,600m³ removed in 2016) shows that 
desludging of pit latrines is feasible for 
household and institutional pit latrines (e.g. 
schools and hospitals, lined and unlined, in 
rural and urban areas). One Malawian 
company (WES Management), operating 3 
MDUs, serviced the following facilities 
(2016 figures):

The vast majority of facilities emptied are 
institutional, with relatively few households 
employing the service. School and health 
centre facilities are relatively expensive in 
Malawi so desludging is an economical 
option, though the service is usually paid for 
by NGOs using project funds.

Few households have shown willingness to 
pay for the service. In part this is because 
most households with pit latrines are low 
income. The specifications of an MDU that is 
specifically designed to empty pits with 
“difficult sludge” are shown in the Table 3 
below.

Table 3: MDU Specifications

Table 2: Facilities serviced by Malawian company, WES Management (2016)

Type of facility

Institutional – school
and health centre

Households

Number of
toilets serviced

1,278

78

Number of m³
sludge emptied

4,630

121

Charge / facility
MK, USD equivalent

MK 85,000.00
(= USD 112.00)

MK 35,000.00
(= 46.00)

Manufacturer

Description

Shipment gross weight
and volume

Propulsion

Engine type and power

Vacuum pump capacity

Pressure pump capacity

Water tank holding capacity

Suction hose diameter
and length

Hose connectors

Ball valves

MDU Specifications

ROM Bv, Netherlands. Developed in partnership with WASTE, 
Red Cross Netherlands and Malawi.

Petrol-driven vacuum pump with pressure pump for 
fluidising. 100 litre steel holding tank with inspection hatch.

500kg; L. 200 x W. 140 x H. 160mm

Truck mounted or trailer

Honda 6.6kW; Eletric start

2,500L/min, Kevlar vanes (+ spares). Additional oil reservoir

140 bars - maximum pressure - unloader set on 60 bars. No 
need for pressurised water inlet. 4.1 kW. 15L/min.

400 Litres

3-inch; 30 metres

Quick release, Metal

Metal



Zimbabwe is a landlocked country in Southern Africa with a population of around 13 
million people. The country’s economy is agriculture-based and GDP growth declined 
from 3.8% in 2014 to an estimated 1.5% in 2015.

About a third of Zimbabweans live in urban areas, where annual population growth is 
around 4% a year. According to the 2015 country poverty atlas22, poverty is highest 
in rural areas with low rainfall and is generally lower in urban centres.

A well-defined legislative and institutional framework is in place. WASH issues are 
governed by the ministry responsible for water and coordinated by the National Action 
Committee (NAC), a multi-ministerial body established under the National Master 
Plan of 1985. The NAC comprises three sub-committees: Rural WASH, Urban WASH, 
and Water Resources Management.

Despite state and non-state efforts, 
Zimbabwe did not meet the MDG target for 
sanitation. At the end of 2014, overall 
sanitation access to improved unshared 
facilities was 35% of the population (47% in 
urban areas and 30% in rural areas).

About 2.1 million people23 live in Greater 
Harare (the city of Harare and the four 
surrounding towns of Chitungwiza, Epworth, 
Ruwa and Norton).

At Zimbabwe’s economic low point in 
2008/9, water and sanitation service 
delivery collapsed as a result of chronic 
power shortages, an inability to procure 
essential materials such as chemicals to 
treat water, and disruptions in pumping and 
treatment of water and wastewater.

This resulted in an outbreak of waterborne 
diseases. Greater Harare accounted for 26 
percent of the 4,300 reported cholera 
deaths. Hand washing facilities and soap 
were found to be available in only 0.3% of 
households24.

Options for desludging latrines in Zimbabwe 
are limited. Although vacuum trucks (known 
popularly as honey suckers) are available in 
some urban centres, they are unsuitable for 
the types of toilets found in dense 
settlements because they are too large to 
access the pits, and have inadequate suction 
to desludge the thick sludge from Blair 
toilets and small septic tanks. In addition, 
the investment and operating costs of 
vacuum trucks are significant.

Formal desludging costs are high. Kadoma 
City Council for example charges USD 50 
per load (5m3) within Kadoma and USD 70 
to empty septic tanks in low density areas 
outside Kadoma such as Sanyati Growth 

Point and Chegutu among others.

An additional USD 80 professional fee and 
USD 2 per km is charged, totalling more 
than USD 200, while manual emptier 
charges range from USD 30-50. Rural WASH 
funded projects typically focus on building 
new toilets (BVIPs) rather than rehabilitating 
or emptying existing latrines.

Zimbabwe’s model building by-laws make 
Blair toilets and other pit latrines illegal in 
urban areas, so acknowledging their 
existence and providing an emptying service 
is a significant hurdle for local authorities.

Most households and institutions are 
unaware that latrines can be effectively and 
economically emptied by mechanical means, 
and instead build new latrines when pits fill 
up or engage manual labourers to empty full 
pits and septic tanks.

As a result household and institutional 
toilets with good infrastructure are often 
abandoned due to full pits or faecal sludge is 
illegally disposed in wetlands or residential 
areas.

Currently, Zimbabwe does not have an 
appropriate technology to empty on-site 
latrines in dense settlements, especially 
where these latrines have high solid content 
and contain the rubbish such as nappies and 
plastic bags that are often disposed of in 
pits.

High population growth and limited space in 
peri-urban centres, coupled with fiscal 
constraints on the provision of reticulated 
sewerage systems and to build new latrines, 
mean that existing pit latrines must be 
de-sludged.

12

22» UNICEF and World Bank, 2015.

23» ZIMSTAT, 2012.

24» World Bank Water, 2013.

2.3 Faecal Sludge Management in Zimbabwe
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25» 67,591 in 2012, Census 2012.

The Research into Sludge Enterprise (RISE) initiative trialled the viability and 
applicability of mobile desludging units (MDU) in small urban centres in Zimbabwe. 
The mobile desludging unit is designed to empty pit latrines, Blair Ventilated 
Improved Pit Latrines (BVIPs), and septic tanks with high solid content. The MDU 
was developed and up-scaled in Malawi by WASTE through a small-scale private 
provider in peri-urban sites. The RISE initiative aims to assess the potential 
contribution of this technology to improving sanitation services in Zimbabwe.

RISE was implemented in dense settlements within the Zvimba and Murehwa 
districts, but most extensively in Norton, a township approximately 40kms west of 
Harare that has a population of approximately 69,000 people25. WASH services are 
provided and administered by the Norton Town Council (NTC), which is also 
mandated to enact and enforce the by-laws and regulations that govern WASH 
provision.

Starting as a small village surrounded by 
productive agricultural land, Norton grew 
into a railway siding in 1914. During the 
early years of the Federal Period 
(1953-1963) the government decided to 
develop an industrial area at Norton with 
provision for heavy industrial sites with rail 
access, to cater for the overflow of industry 
from Harare. The town was named after the 
Norton family who were farming in the area 
since the 1890s.

Despite ample supply of water from Lake 
Chivero and electricity from Kariba, it never 
developed as expected and only a few 

factories were initially established. However, 
during the subsequent Unilateral 
Declaration of Independence era 
(1965-1980) there was renewed interest 
and considerable development took place. 
Developments continued after independence 
in 1980, and in May 1994, Norton was 
upgraded from a Town Board to a Town 
Council through State Proclamation No. 2 of 
1994 as published in Statutory Instrument 
No. 75 of 1994.

During the 2000s, in line with the 
nationwide economic downturn, Norton 
suffered a collapse of industrial activity, and 

2.4 Research Into Sludge Enterprise

Norton Town Council Pilot Area

Figure 5: Map of Norton town



MDU Fee (USD)

35.00/trip or m³

NTC Honey Sucker
Fee (USD) - high
density areas

23.00/5m³

NTC Honey Sucker
Fee (USD) - high
density areas

60.00/pit or
septic tank28

NTC Honey Sucker
Fee (USD) - high
density areas

Range from 5.00/
20litre bucket to
100.00/pit

Area

Johannesburg

Maridale

Kingsdale

Marshlands

Sewer (%)

0

17

0

0

Septic Tanks (%)

80

71

53

23

Pit Latrines (%)

20

12

34

75

No Toilet (%)

0

0

13

2

Table 5: Emptying Costs in Norton, 2016

Table 4: Sanitation Systems in Norton, 2016 27

most industries remain closed today. Despite 
shrinking employment opportunities, the 
town population has continued to grow 
relatively rapidly, primarily through providing 
a cheaper alternative for residential 
development to Harare.

The current council area comprises 
residential and industrial developments 
divided into 13 wards with a total area of 
around 6,000 ha. Most of this population 
resides in the high density areas of Katanga 
and Ngoni. The town is surrounded by large 
commercial farms which have gradually been 
incorporated into its boundaries, including 
areas such as Knowe, Galloway, Maridale 
and Johannesburg.

Norton’s expansion over the last 10 years has 
been driven by private developers seeking 
housing development investments targeting 

the working population in Harare. Given its 
proximity to Harare, Norton is attractive for 
residential housing investments and the 
agro-processing industry, for example the 
largest Grain Marketing Board Depot. Key 
local industry includes the Hunyani Pulp and 
Paper Company (currently dormant), the 
Dandy Sweets factory and the Allied Cotton 
Ginnery26.

In 2012 the population in the 13 wards of 
Norton was 67,591 (16,600 households) 
according to the National Census. Roughly 
three out of four residents live in high 
density areas; the remaining residents live in 
low density areas.

RISE was piloted in four high density areas 
(Maridale, Johannesburg, Marshlands and 
Kingsdale) that were not serviced by the 
Council’s honey sucker.

14

26» World Bank, 2014.

27» RISE household surveys, 2016 and 2017.

28» The private honey sucker has a 1.8m3 

capacity.

Norton has a sewage treatment plant with a 
design capacity of 30 mega litres/day that 
currently processes approximately 10 mega 
litres/day. The majority (50-60%) of 
households living in high density settlements 
are not connected to the sewerage system, 
which is constrained by water shortages.

Pit latrines and septic tanks (standard and 
non-standard) are the most common 
sanitation systems. The residential stands 
are small (200 – 400 m²) and dense and 
therefore cannot be easily accessed by honey 
suckers. This leaves households limited to 
manual emptying to extend the lifespan of 
their latrines, a practice that poses public 
health and environmental risks.

Although the local authority has by-laws 
against manual emptying and unauthorised 
disposal, enforcement and regulation are 
weak and for the most part, unsuccessful, 
although this improved through the course of 
the project.

The Environmental Management Agency 
(EMA) is mandated to regulate and ensure 

that faecal sludge is collected, transported, 
treated and disposed safely, but they have 
limited capacity and there is poor 
coordination between the Environmental 
Management Agency and the local authority.

Like many other local authorities, Norton has 
no standard operating procedures for 
disposal of sludge at sewage treatment 
plants or in areas without treatment works, 
and there were no clear systems to report 
illegal emptying or disposal at the project’s 
inception. The draft National Sanitation and 
Hygiene Policy (2016) makes no reference 
to faecal waste desludging.

28

Figure 6: Sludge illegally disposed by manual emptiers
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Figure 7: 6 dimensions of the TAF, assessed 

from the perspectives of key stakeholders.
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29» IRC International Water and Sanitation 

Centre, Cranfield University, Skat Foundation, 

WaterAid (in UK and in all partner countries), 

WSA in Burkina Faso, TREND and KNUST in 

Ghana and NETWAS Uganda.

30» http://www.washtechnologies.net/en/taf/

how-to-use/249-technology-applicability-fram

ework-taf-manual and 

http://www.ircwash.org/sites/default/files/tech

nologyapplicabilityframeworkandtechnologyint

roductionprocess.pdf

The Technology Applicability Framework (TAF) was developed by the EU-FP7-funded 
WASHTech Consortium29 in 2011 and was aimed at strengthening sector capacity to 
make effective investments in new WASH technologies.

2.5 Technology Applicability Framework (TAF)
and Technology Introduction Process (TIP)

The TAF was developed as a tool to obtain a 
consolidated picture of the applicability, 
scalability and sustainability of individual 
WASH technologies, implemented in a 
specific context, towards lasting services. It 
can be used as a planning assessment tool 
and also for monitoring during and after 
implementation.

By 2012, the draft TAF tool had been 
rigorously field tested in Burkina Faso, 
Ghana and Uganda on 13 different water, 
sanitation and hygiene (WASH) 
technologies, selected by the countries for 
best fit to rural, small town and peri-urban 
contexts. The selected technologies 
included:

• Burkina Faso: Rope Pump, VIP Latrine, 
India Mark II, UDDT, Sand Dam, Water 
Harvesting Tank

• Ghana: Rope Pump, Pour Flush, Enviroloo, 
Slow Sand filter, Biofil toilet, Ghana 
Modified India Mark II, Solar Powered pump 
for small schemes

• Uganda: Rope Pump, UDDT, U2 Pump, 
Tippy Tap, Solar Powered pump for small 
schemes, Ferro Cement Tank

By 2015, the TAF and TIP had been tested 
and applied in Ghana, Burkina Faso, 
Uganda, Nicaragua and Tanzania a total of 
20 times30.

Core components of the TAF 
Toolkit are as follows:

A set of 18 indicators elaborated into 18 
scoring questions, 3 for each of 6 
dimensions of sustainability. The dimensions 
of sustainability are: social, economic/ 
financial, environmental, institutional/ legal, 
skills and knowledge and technological.

Each of these dimensions are assessed from 
the various perspectives of users, provider 
and regulator groups, enabling a 
comprehensive assessment of the 
applicability of a specific technology to its 
use operation to provide lasting services in a 
particular context.

2.5.1   The TAF

Detailed questionnaires are used to gather 
and analyse data about the applicability of 
the technology against each of the 18 
indicators.

There is one Scoring Question for each 
indicator and 4-6 Guiding Questions for 
each Scoring Question.

Figure 8: A sample completed TAF score sheet 
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User /
Buyer

Producer /
Provider

Regulator
Investor
Facilitator

Perspectives

Sustainability
Dimension

(1) Demand for
the technologySocial

(2) Need for 
promotion and 
market research

(3) Need for 
behavioural change 
and social marketing

(4) Affordability
Economic

(5) Profitability (6) Supportive 
Financial 
Mechanisms

$$

(7) Potential for 
benefits or negative 
impacts for user

Environmental
(8) Potential for 
local production of 
product or spares

(9) Potential for 
negative impacts or 
benefits for natural 
resources on a
larger scale

(10) Legal 
structures for 
management of 
technology and 
accountability

Legal,
Institutional,
Organisational

(11) Legal 
regulation and 
requirements for 
registration of 
producers

(12) Alignment with 
national strategies 
and validation 
procedures

(13) Skill set of 
user or operator to 
manage technology 
including O & M

Skill and
Knowledge

(14) Level of 
technical and 
business skills 
needed

(15) Sector capacity 
for validation, 
introduction of 
technologies and 
follow up

(16) Reliability of 
technology and 
user satisfaction

Technological
(17) Viable supply 
chains for product, 
spares and services

(18) Support 
mechanisms for 
upscaling 
technology

The application of the TIP is designed as a 
stepwise process following the phases of the 
introduction process, guided by a series of 
participatory workshops. Ideally, a holistic 
assessment of the applicability of that 
technology is done at the very beginning of 
the process, based on the TAF.

The results of the TAF should be considered 
for the design of the process; however they 
give also relevant information for all other 
phases of the introduction process.

In combination the TAF and the TIP can be 

used to design the introduction process 
through the various stages from feasibility to 
uptake and up-scale; to monitor uptake, and 
to identify specific mitigation measures to 
improve the performance of the technology 
or of the introduction process, e.g. to verify 
the choice of the cost model.

In this case, the cost model was developed 
using a Business Model Canvas33 

methodology with reference to the Malawian 
experience of introducing and scaling up the 
MDU service, and revised through each of 
the three phases of the piloting process.
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31» Olschewski and Casey, 2012.

32» http://washtechnologies.net/en/taf/how-

to-use/250-technology-introduction-process-

tip-manual

33» https://canvanizer.com/canvas/

U2OrrP2ZaE4#

Figure 9: Score sheet information

Figure 10: 

18 TAF indicators

The Technology Introduction Process (TIP) aims to guide the introduction of effec-
tive technologies for sustainable WASH services. In the TIP the uptake of WASH 
technologies is conceptually described in three phases:

 • Invention, with sub-phases “piloting” and “launching”

 • Tipping point

 • Uptake, operation and service

2.5.2   The TIP

The original TAF developers note that 
although the WASH technologies tested with 
the TAF were situated in rural settings, the 

TAF is equally applicable for any urban 
WASH technology31.

32

High value, neutral or positive, supportive characteristics

Potential impact, could become critical, needs follow up

Low value, negative, critical, hindering characteristics

Unclear information, should be clarified
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The TAF and TIP were integrated and 
adapted as action research tools to test the 
feasibility, scalability and sustainability of 

mobile desludging units (MDUs) in small 
urban centres in Zimbabwe as described in 
the next section.

Figure 11: TAF and TIP comparison
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34» This is an abridged version, developed by 

IRC, of the Shit Flow Diagram conducted in 

more than 45 cities worldwide to date.

Methodology and Approach
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The faecal waste flow study was conducted 
because it provides accessible, visual 
information that enables authorities to see 
clearly where in the sanitation chain faecal 
waste is not effectively managed (and 

therefore poses a risk to human and 
environmental health).

This not only advocates for the need for FSM 
beyond the collection and containment of 

A formative applied research approach was adopted using a qualitative repeated 
measures design. The Technology Applicability Framework (TAF), a decision-support 
tool to assess the applicability, scalability and sustainability of a specific WASH 
technology to provide lasting services in a specific context, was adapted and applied 
as a research tool.

Representatives from the three main stakeholder groups – users (households), 
operators (service providers supported by the producer) and government (local 
authorities and the national regulator, the Environmental Management Agency) – were 
engaged as action research participants, applying the TAF in keeping with the TIP 
approach, i.e. at three stages:

 (a) At the feasibility stage to inform actions to introduce the MDU
   (“launching”)

 (b) At mid-line to strengthen implementation of the MDU services
   (“tipping point”)

 (c) At end-line to inform scaling up
   (“uptake, operation and service”)

3.1 Overall Approach

Figure 12: The three phases of technology introduction at which the TAF was applied

In addition to TAF and TIP, the following studies were conducted to contribute to the 
research findings and to provide advocacy material for the uptake and scaling up of 
the MDU desludging service piloted through RISE:
 
 » An assessment of the faecal waste flows in Norton34 (see Annex 1) 
 » A customer feedback survey of MDU service in Murehwa (see Annex 2) 

3.2 Additional Studies –
Faecal Waste Flow Assessment

Invention -
Testing &
launch

Tipping Point Uptake & Use
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2.5
faeces through safe sanitation facilities (i.e. 
latrines), but enables targeted prioritisation 
and resource mobilisation to the 
service-related problem areas to bring about 
the intended public and environmental 
health benefits of sanitation services and 
enable more efficient, better targeted, public 
expenditure.
   
The volumes of faecal waste produced and 
lost between each of the links in the 
sanitation service chain are the main focus 
of the rapid assessment.

The faecal waste flow calculator used for the 
rapid assessment:
  

• Is a tool for engineers, planners 
and decision-makers to obtain a 
better understanding of the current 
situation with regards to sanitation 
conditions.
 

• Is based on current and future 
populations.  

• Provides insight how much and 
where faecal waste is lost along the 
sanitation service chain.  

• Helps to communicate the 
problems and challenges more 
effectively.  

• Provides insight from which to 
develop sanitation priorities.

  
It is neither a precise scientific analytical 
tool nor does it seek to assess public health 
risks.

Data collection methods for these studies 
are included in the next section. Findings 
from these studies and the review of Green 
Earth’s business model are addressed in the 
Section 6 of this report.

Figure 13: The three phases of technology introduction at which the TAF was applied



Household Surveys: Primary household 
survey data was collected at mid-line in 
August 2016 and at end line in January 
2017. Data was collected from at least 400 
households (hhs) per survey; 100 
households per high density area, viz. 
Johannesburg, Maridale, Kingsdale and 
Marshlands. Taking account of spatial 
distribution, households were randomly 
sampled. A household questionnaire (see 
Annex 3) comprising 25 questions focussed 
on demographics such as number of people 
per household; monthly income; type of 
dwelling and type of water and sanitation 
facility, and on their reported knowledge of 
mobile desludging services; current 
desludging practices; affordability and 
willingness to pay for MDU services among 
others. Data was collected by trained 
enumerators. The questionnaire was 
pre-tested in the project area and all 
research ethics were maintained during the 
study. Data from mid-line and end line 
surveys was entered and collated using 
SPSS. Data analysis was undertaken using 
the SPSS package and Microsoft Excel.
 
Key Informant Interviews were conducted to 
collect relevant information against the TAF 

questionnaire, which was revised from the 
“Sanitation – new – general - TAF 
questionnaire35”. See Annex 4 for the 
adapted TAF questionnaire that was applied. 
TAF data was collected against guiding 
questions set out in the adapted 
questionnaire: (a) at the feasibility 
assessment phase (July 2015, feeding into 
the first TAF workshop); (b) at mid-line in 
September 2016 (feeding into the second 
TAF workshop) and (c) at end line in January 
2017 (feeding into the third TAF workshop). 
Summaries of the TAF data collected at 
feasibility, mid-line and end line are 
attached as Annex 5. 

TAF Scores (red, yellow, green or black) are 
assigned to each of the 18 indicators 
(Scoring Questions) by each of the key 
stakeholder groups together with their 
rationale for the scores they allocate.

Documentation of the discussions and 
agreements made in each of the three TAF 
workshops, specifically reasons for scores 
assigned and actions identified to address 
constraints (which are flagged by red or 
yellow scores). TAF workshop reports are 
attached as Annexes 6, 7 and 8.

20

35» http://www.washtechnologies.net/en/

taf/taf-selection-tool/details/563

TAF data was collected using four main methods:

3.3.1   TAF Data

3.3 Data Collection

Faecal waste flow data was collected through key informant interviews with Town 
Council and relevant officials, service providers especially Green Earth, field visits 
and water treatment site inspections. The rapid assessment process flow is depicted 
in the figure below.

3.3.2   Faecal Waste Flow Data Collection

Figure 15:
Rapid faecal waste 

flow assessment 
process 

YES

Conduct key informant
interviews with city officials

Obtain and process
secondary data

Visit different neighbourhoods
and validate data

Conduct interviews with
service providers

Inspect wastewater
treatment facilities

NO

Is all faecal
waste collected

and treated?

No rapid
assessment

required

Enter data
into FWF

calculator
tool

Review
and make
sense of

data

Rapid
assessement

report
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Survey data was collected through interviews with key informants at the Hurungwe 
Primary School; Murehwa Hospital and Murehwa RDC; from 12 of 22 (55%) 
households in Magamba high density suburb that had received MDU emptying 
services, and with CAFOD and Caritas employees.

3.3.3   Customer Feedback Survey Data
       Collection in Murehwa

Using the data collected through household 
surveys and key informant interviews (which 
is presented at each of the TAF workshops), 
action research participant groups scored 
the 18 TAF indicators from their respective 
perspectives as users, operators and 
authorities/ regulators.
  
These stakeholder groups reflected on each 
of the 18 scoring questions using the data 

presented against each Guiding Question, 
and assigned a score using a traffic light 
system (red, yellow, red or black). A green 
score denotes high value or positive, 
supportive characteristics; a yellow score 
signals potential impact that could become 
critical and needs follow up; a red score 
denotes a critical constraint, and a black 
score denotes “unknown” or more 
information required.  

3.4 TAF Scoring

Scores from the perspectives of users, 
operators and authorities/ regulators can be 
analysed per sustainability dimension 
(horizontally) and from the different 
perspectives of the different groups 
(vertically), as elaborated further in the 
analysis section (5).
 
The repeated measures scores at different 
phases, by each the three main stakeholder 
groups from their own respective 
perspectives, together with data collected 
from each of the stakeholder groups through 

KIIs and household surveys, enables a 
triangulated analysis of the research data, 
verification validation and analysis of the 
data and, most importantly, guides the 
actions taken by each of the groups to 
address the risks and constraints identified. 

The next section sets out summary data from 
household surveys and key informant 
interviews (KIIs) as inputs to TAF workshops, 
and scores assigned in the TAF workshops 
are set out, together with findings form the 
additional studies conducted. 

3.5 Reflection and Action Planning



Findings

22

4.0

Figure 16: Septic tanks in Norton – infiltration pits with holding tanks

The findings of the RISE research comprise five main sets of information:  

 • Findings from the household surveys conducted in Norton (set out in 4.1
  below). 

 • Findings from the TAF data collected through KIIs against the Guiding
  Questions in the questionnaire adapted for the MDU technology (set out
  in 4.2 below). 

 • The scores assigned to each of the 18 TAF indicators using the associated
  Scoring Questions and rationale provided for these scores (set out in 4.3
  below). 

 • A summary of the process followed in introducing the MDU and findings
  from the customer feedback survey and business model analysis (set out
  in 4.4 below). 

 • Faecal waste flows through the sanitation service chain (set out in
  4.5 below). 

Households in the high density areas of 
Norton comprise an average of 6 people, a 
few households comprise 21 (0.2%) or 17 
(0.5%) people. The residential stands range 
from about 200-400m2 in size and the pits 
are typically located in difficult to reach 
areas on these stands. Septic tanks exist but 
are not recommended especially where 

groundwater sources such as shallow wells 
are used, which is not uncommon. A few 
households (4.2%) are connected to the 
sewerage system and the majority (50-60%) 
have pour flush toilets connected to 
non-standard ‘septic tanks’, which are more 
accurately described as infiltration pits.

4.1 Household Surveys
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36» Various factors contribute to how rapidly 

a pit fills up, including (a) the size of the pit, 

(b) the construction of the pit, i.e. lined or 

unlined; (c) the type of soil and water levels 

with unlined pits; (d) the number of people 

using the latrine and € the amount of rubbish 

disposed in the pit. In some cases, pits fill up 

with water as the groundwater level rises and 

falls. Most environmental laws specify that 

pits should not be constructed in wetlands, 

and the bottom of a pit should be 2 metres 

higher than the highest ground water level.

Although pit latrines are not allowed by local 
bylaws, they are common, mostly because of 
limited sewage access, a lack of household 
connections to piped water, water shortages 
and in wards where residential stands are 
occupied before being fully serviced.

At least 31% of households had pit latrines 
during the mid-line and 35% were observed 
to have pit latrines during the end line 
survey.
  
Due to limited space, shallow wells (95% 
hhs used shallow wells among other sources 
such irregular piped water, boreholes and 
water kiosks) are located less than 10m from 
septic tanks or pit latrines, presenting a high 
risk water borne diseases, especially in the 
rainy season.

Demand for emptying services rose towards 
the end line (from 31% to 41%) due to the 
heavy rains, noting also that many 
households are located within wetlands or in 
areas with high water tables. Despite 
increased demand, households reported a 
reluctance to engage the MDU service citing 
unaffordability as the main reason.

It was observed that 36% of households 
during the end line survey reported a 
monthly income below USD100. Most 
households (48% at mid-line and 46% at 
end line) indicated that they were willing to 

pay USD 20 for the MDU services.
  
Despite an increase in knowledge of MDU 
services from 25% to 58% between August 
2016 and January 2017, more households 
(24% compared to 17% at mid-line) 
reported using manual emptiers, likely 
because of the urgency presented by 
overflowing pits and tanks and the need for 
better awareness and enforcement of the 
illegal de-sludging bylaw.

Households reported that they engaged 
manual de-sludgers because their services 
were cheaper or because they knew about 
them.

Household toilets normally fill up after 2-5 
years36 and households expressed a need for 
a desludging service that was: hygienic; fast 
and efficient; reliable; that fully emptied 
their pits/ tanks and was affordable.
  
Mobile phones (calls, texts or WhatsApp) 
were regarded the most convenient and 
affordable mode of communication with the 
operator when the MDU service was 
required.

Fewer respondents preferred to visit the NTC 
offices when in need of the service and 
others (2%) reported a reluctance to visit the 
NTC offices as they would be required to 
settle their rates bills and arrears before they 

Figure 17: Left - Typical distance between septic tank and well. Right - Full septic tank
and well with a high water table during the rainy season
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Tank

Shallow
Well



37» Given that the number of hh respondents 

who opted not to answer this question 

declined by 16%, the difference between 

monthly hh income data from Sept 2016 and 

Jan 2017 can be attributed to better skills 

and practice of enumerators in the second 

survey. The most accurate range is likely 

between USD 100-150.
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Scoring Questions

4.2 TAF Data

Findings from key informant interviews and hh surveys

Social Dimension

SQ 1: Are potential target users and 
operators interested in the new 
technology to the extent that they 
would be willing to pay for it? 

SQ 2: Do the producers have resources 
and effective mechanisms in place to 
do targeted market research, 
promotion, product development
and follow up as needed?

SQ 3: Is the introduction of this new 
sanitation technology possible without 
any behavioural changes? Do providers 
and facilitators have the necessary 
skills and resources to bring about 
changes to perceptions, attitudes and 
behaviours for this new sanitation 
technology to be sustainable and 
scalable? 

TAF 1: Yes but it will be clear when all 
costs are known. 
TAF 2: Yes since the MDU can reach hard to reach areas and 
48.1% from hh survey are willing to pay USD20. 
TAF 3: Yes 41.1% hhs from the survey (13% full & 27.9% almost 
full) and 46% are willing to pay USD20. 

TAF 1: Businesses need to be initially supported by social 
marketing until tipping pint and then invest in own advertising.  
TAF 2: WHH and NTC have been supporting Green Earth in 
promoting the services however knowledge of the MDU is still 
low, 25%. 
TAF 3: Yes but promotional support from WHH and NTC has been 
pivotal. At least 58% of hhs now know of the MDU services.

TAF 1: No there is need for awareness raising especially the cost 
effectiveness of mobile desludging viz. via constructing new 
toilets, and also the dangers of manual emptying.  
TAF 2: Yes for Johannesburg, Maridale and Marshlands since all 
residents have toilets and no for Kingsdale were 24% of hhs from 
a sample of 100 hhs do not have toilets.    
TAF 3: Yes but there is still need for behaviour change against 
manual emptiers and for a more deterrent legislation for illegal 
sludge disposal 

SUMMARY:
There is demand for the MDU in Norton but willingness to pay the stipulated 35USD/load tariff is relatively low. 
Hhs prefer a tariff of USD20. Promotion of MDU services was due to complementary efforts from NTC, WHH and 
Green Earth. Knowledge and uptake of the MDU business could not have been possible without support from WHH 
and NTC however there is still need for behaviour change against manual emptying as well as enactment of more 
deterrent laws in Norton and surrounding areas.

Economic / Financial Dimension

SQ 4: Is the amount of money that 
users should pay for the service 
affordable?

SQ 5: Is there a likely chance that the 
operator can generate sufficient 
revenues from sales to cover costs of 
product development, promotion, 
supply chain development and 
after-sales support? 

SQ 6: Will supportive funding 
mechanisms be needed and available 
for the services delivered by the MDU? 

TAF 1: There is a willingness to pay rate of USD30 - 100 given 
what hhs are currently paying for similar services.  
TAF 2: One load at USD 35 is not affordable given the small 
capacity of the MDU (1 cubic meter) especially for big septic 
tanks with a capacity of 3 or more cubic meters. About 33% hhs 
from the survey a monthly income that is below USD 250.   
TAF 3: 36% of hhs from the survey earn a monthly income that is 
below USD100 and 46% are willing to pay USD 2037 

TAF 1: Yes but not yet clear, in Malawi this was demonstrated  
TAF 2: Green Earth has not yet realised any profits, 80 loads have 
been collected (about USD2800 income against initial 
investment of USD10 000 + O&M costs) 
TAF 3: There is potential especially when there is 
cross-subsidizing of hhs with institutions. Green Earth has 
secured its 1st contract of 120 loads from CAFOD in Murehwa 
worth USD 4200.

TAF 1: Malawi experience has shown that the 1st MDU requires 
subsidy but business can quickly scale up.  
TAF 2: There is need to cross-subsidy hhs, NTC has subsidised 
disposal and operating fees. There is need for continuous support 
from WHH and NTC. 
TAF 3: Capital costs and disposal fees/operating fees must be 
subsidized, there is need to identify supportive funding 
mechanisms e.g. microfinances, banks 

SUMMARY:
The tariff structure of 35USD is not affordable to the poor hhs in Norton although there is high demand for the 
service. The business can realize profits/viability if there is cross-subsidy of hhs with institutional clients as well as 
to identify other financial mechanisms to subsidize capital and or operation costs. 
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38» The actual cost for disposal at the time 

was not clear, but through the MoU, it was 

agreed with Council to set it at USD5.

Scoring Questions Findings from key informant interviews and hh surveys

Environmental Dimension

SQ 7: Is there any indication that there 
might be a risk that negative impacts 
could result from the use of the MDU? 

SQ 8: Does production of the MDU or 
any of its major components or related 
equipment impact negatively on the 
environment, and could such negative 
impacts be reduced through local 
production?

SQ 9: Is the MDU able to perform 
under varying conditions and are
any agencies actively monitoring 
environmental impacts of this 
technology with a remit to enforce 
corrective action?

SUMMARY:
No negative environmental impacts were realised in using the MDU however, there is always need to look out for 
and be capable to manage risks such as overloading wastewater treatment plants (WWTPs), blocking manholes in 
the case of emptying into a manhole, handling of rubbish that is fished from the toilet before emptying and illegal 
disposal of sludge especially areas without WWTPs. Environmental impacts can be minimized due to the presence 
of either local or national institutions/agencies monitoring the MDU business and with sufficient/adequate capacity 
to enforce corrective action.

Legal / Institutional Dimension

SQ 10: Is the O&M required to 
adequately run the MDU feasible and 
sustainable within the current legal 
framework and with the available 
financial capacities of the operators?

SQ 11: Is regulation of producers / 
providers and of the quality of 
technologies/spares they deliver 
transparent, enforced and effective?

SQ 12: Is this new technology aligned 
with national standards and strategies, 
and is it in compliance with national 
quality standards? Are there sufficient 
capacities in place at national and 
local level to exercise quality control of 
this new technology? 

TAF 1: Yes and the MDU has a user manual with a routine 
maintenance schedule.
TAF 2: Yes Green Earth was trained by WES-Malawi.
TAF 3: Yes Green Earth was trained and mentored by WES-Malawi 
and WASTE.

TAF 1: In Zimbabwe, the LA has clear guidelines and regulations 
in registering the operator/service. Green Earth should register as 
an operator in Norton (permit costs USD60/year) plus a disposal 
fee of USD 100/disposal38 and the operator should also pay for a 
waste collection enterprise fee of USD 117/year to EMA.
TAF 2: The operator should be registered according to Companies 
Act and compliant of regulations e.g. tax clearances, sludge 
disposal operating license, bylaws etc.
TAF 3: Yes but there is need to address the quality and service 
needs to be addressed in a Service Level Agreement.

TAF 1: There are not specific standards for the MDU but there are 
standards for related equipment/machinery such as the honey 
sucker, compressors etc. There are sufficient capacities at 
national (EMA) and local (NTC) levels.
TAF 2: The MDU is aligned to national standards and has not 
violated any standards to date. Currently only NTC 
controls/regulates quality of MDU services in Norton according to 
its by-laws – there is need to engage Ministry of Health.
TAF 3: Yes but conflict may arise since the MDU is meant for pit 
latrines which are illegal in urban areas in Zimbabwe. EMA and 
NTC are monitoring MDU services but there are accountability 
gaps and enforcement capacity is thin. Enforcement generally is 
weak.

SUMMARY:
The legal and institutional framework was clear in terms of registration of the MDU and its services, regulation and 
alignment to national standards. However, institutional capacity for regulation (NTC and EMA) illegal emptying is 
weak – NTC did not was not systematically enforcing penalty fees nor reporting systems such as hotlines for 
residents to report illegal emptying offenders among others.

TAF 1: Possibly in handling rubbish from toilets, overloading 
NTC’s wastewater treatment plants and disposal of sludge in pits 
in areas without toilets.
TAF 2: No environmental impacts have been experienced so far – 
the NTC plant is operating below design capacity 30 
megaliters/day – current capacity is megaliths/day, EMA has 
licensed disposal sites in remote areas and reduction of disposal 
fees to 5USD prohibits illegal sludge disposal by Green Earth.
TAF 3: Risks are always present but Green Earth is confident that 
it will manage the risks, the risks include collapse of toilet and 
blocking manholes with hard sludge etc.

TAF 1: No but precautions are necessary for safe disposal and 
treatment of sludge. WASTE is looking for regional suppliers of 
MDU components.   
TAF 2: Production locally is possible but the best is to convert 
small honey suckers (1.5-2.0 m³) to MDUs. 
TAF 3: WASTE has not yet managed to determine the cost of 
converting small honey suckers to MDUs but local suppliers for 
MDU components including specialized fittings and mechanics 
were identified. A supplier’s database was developed. 

TAF 1: Yes since its operation is independent of environmental 
factors.  
TAF 2: Yes, however EMA has limited presence in Norton and NTC 
does not have a bylaw fining schedule for offenders such as 
illegal operators.  
TAF 3: Yes, EMA is working in close partnership with NTC and 
NTC now has fining schedule –USD 20 for h/h and USD 400 for 
institutions. NTC managed to catch one of the manual emptier 
who was fined USD500. 
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Scoring Questions Findings from key informant interviews and hh surveys

Skills / Knowledge Dimension

SQ 13: Based on the current level of 
skills and capacity of operators, 
caretakers or mechanics, will they be 
able to manage the sanitation 
technology and to provide O&M on a 
regular basis?

SQ14: Does the operator of the MDU 
have sufficient business skills to 
introduce this technology using a cost 
model that ensures competitive, 
affordable rates but also profitability?

SQ 15: Are current capacities and 
financial resources at national and 
district level sufficient to provide 
adequate technical advice and support 
for the introduction of the MDU, 
including coordination, management, 
M&E, market research and follow-up?

SUMMARY:
Despite the operator having experience and skills in mobile desludging business, technical and business skills were 
transferred by WASTE and WES – Malawi MDU operator through training and mentorship. National structures such 
as EMA did not offer any support for introduction of the MDU except through participating in TAF workshops.

TAF 1: Yes but training and mentorship on O&M of the MDU is 
necessary and the O&M of the MDU needs to be managed by a 
company with sufficient human resources and financial capacity.
TAF 2: Yes but WES-Malawi and WASTE-Malawi are transferring 
their O&M and business skills to Green Earth since project 
inception.
TAF 3: Yes Green Earth was trained and mentored, a supply chain 
of local suppliers in Harare and Bulawayo was developed and 
there are also local mechanics and engineers that can offer 
specialized services for the MDU.

TAF 1: Yes this was prioritised in the operator selection criteria.
TAF 2: Yes since Green Earth has been involved in the business 
and has been undergoing training and mentorship. There is need 
to revise/restructure the cost model/tariff structure.
TAF 3: Yes and awareness is much higher (58%) but uptake is not 
at full flight.

TAF 1: Yes the WASH sector has the structures and institutions 
but there is need to engage the relevant structures such as the 
National Coordination Unit, District Water Supply and Sanitation 
Sub-committee among others.
TAF 2: The MDU was introduced to the WASH sector through 
monthly coordination meetings and more engagements are still 
necessary for uptake and success of the MDU business.
TAF 3: Yes structures are in place (PWSSC, DWSSC, EMA, NTC, 
etc) but not in full flight. Financial resources are also a challenge 
and only some of these institutions may have coordination 
resources.

 Technological Dimension

SQ 16: Considering operator and 
clients, what is the level of user 
satisfaction with regard to the 
performance of the MDU?

SQ17: Do viable supply chains exist or 
can they be developed for the MDU 
and spares in this target region, and is 
there any mechanism for follow-up with 
users after technology introduction?

SQ 18: What is the level of supportive 
structures for the MDU, in particular 
for funding further innovation and 
development to bridge the “Valley of 
Death” and to pass the tipping point?

TAF 1: High if it meets the expectations of access hard to reach 
areas/high density areas, empty hard sludge, empty pit latrines etc.
TAF 2: Users are satisfied since its hygienic, fast, efficient, 
accesses narrow backyards however its pricing model (USD 
35/load) is not affordable such that h/hs cannot manage to fully 
empty toilets especially big septic tanks.
TAF 3: Users with small septic tanks (73% of hhs from a sample of 
15 who received the MDU services) are happy with the MDU 
services and users with big septic tanks did not realise value for 
their money since they MDU did not fully empty their toilets. Some 
claim it only removed liquids instead of the sludge.

TAF 1: Most fast moving parts are available there is need to check 
availability of pressure and vacuum pump. In Malawi there was 
extensive research by WASTE and Red Cross.
TAF 2: Retailers and suppliers are available but WHH and WASTE 
are in the process of setting up viable regional supply chains.
TAF 3: A supply chain database for local based supplies (Harare 
and Bulawayo) was developed.

TAF 1: There is a National Action Committee (NAC) responsible
for coordination and management of the WASH sector. Part of its 
mandate is to mobilize funds; however there is need to look for 
potential funders for uptake of the project.
TAF 2: There is need to engage International organisations such
the WSSCC which is developing a new strategy for 2017 -2020. 
Engagement of private companies especially mines under the 
community ownership trust maybe also another avenue.
TAF 3: Potential is there, especially under the Rural WASH 
extension project where the norm has been to demolish and build 
new toilets, need to engage NCU. A concept note was developed 
and shared with development partners such as Oxfam, SNV, 
CAFOD etc. and there is need to engage other institutional clients 
as well as knowledge/learning institutions such as IWSD for 
ongoing learning and knowledge management.

SUMMARY:
The MDU is a reliable and suitable technology for pit latrines and small septic tanks instead of big septic tanks due 
to its small size (1 cubic meter) – the small capacity that is meant to generate enough pressure and suction for 
hard sludge. A viable supply chain was identified and efforts to upscale the MDU services are underway – 
engagement of development partners through showcasing the MDU, a concept note and other learning institutions 
such as IWSD.
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39» An orange score is not methodologically 

advisable but for SQ 3 in TAF 3 and SQ 16

in TAF 2, the groups were unable to come to 

a consensus on red or yellow and so scored 

orange. These scores have been treated as

red in the findings.
With reference to the information above (4.1 and 4.2), the three stakeholder groups 
(action research participants) scored each of the TAF indicators as follows below.

The User/ household action research group comprised Ward Councillors, WASH 
Champions, Gender and Social Inclusion (GESI) local champions, SELF Delivery 
Team/NGOs -GRM International and Farm Community Trust Zimbabwe; the provider/ 
operator group comprised Green Earth and the former WASTE Malawi operator mentor 
(referred to in the report as the producer), and regulator/ authority group comprised 
the Environmental Management Agency (EMA), Norton Town Council, Zvimba Rural 
District Council and District Development Fund (DDF). Participant lists and reports 
for the three TAF workshops are available on request.

4.3 TAF Scores

Table 6: Summary of TAF scoring profiles

4.3.1   Summary of TAF Scoring Profiles

SOCIAL DIMENSION

SQ1TAF 1 SQ3SQ2 SQ2SQ1 SQ1SQ3 SQ3SQ2

SQ1TAF 2 SQ3SQ2 SQ2SQ1 SQ1SQ3 SQ3

SQ1TAF 3 SQ339SQ2 SQ2SQ1 SQ1SQ3 SQ3SQ2

USER / HOUSEHOLDS PRODUCER / OPERATOR REGULATOR / LOCAL
AUTHORITY

ECONOMIC / FINANCIAL DIMENSION

SQ4TAF 1 SQ6SQ5 SQ5SQ4 SQ6 SQ6

SQ4TAF 2 SQ6 SQ5SQ4 SQ4SQ6 SQ6SQ5

SQ4TAF 3 SQ5 SQ5SQ4 SQ4SQ6 SQ6SQ5

ENVIRONMENTAL DIMENSION

SQ7TAF 1 SQ9SQ8 SQ8SQ7 SQ7SQ9 SQ9

SQ7TAF 2 SQ9SQ8 SQ8SQ7 SQ7SQ9 SQ9SQ8

TAF 3 SQ9 SQ8SQ7 SQ7SQ9 SQ9SQ8

LEGAL / INSTITUTIONAL DIMENSION

SQ10TAF 1 SQ12SQ11 SQ11SQ10 SQ10SQ12 SQ12SQ11

SQ10TAF 2 SQ12SQ11 SQ11SQ10 SQ10SQ12 SQ12SQ11

SQ10TAF 3 SQ12SQ11 SQ11SQ10 SQ10SQ12 SQ12SQ11

SKILLS & KNOWLEDGE DIMENSION

SQ13TAF 1 SQ15SQ14 SQ14SQ13 SQ13SQ15 SQ15SQ14

SQ13TAF 2 SQ15SQ14 SQ14SQ13 SQ13SQ15 SQ15SQ14

SQ13TAF 3 SQ15SQ14 SQ14SQ13 SQ13SQ15 SQ15SQ14

TECHNOLOGICAL DIMENSION

TAF 1 SQ18SQ17 SQ17SQ16 SQ16SQ18 SQ18SQ17

SQ16TAF 2 SQ17 SQ17SQ16 SQ16SQ18 SQ18SQ17

SQ16TAF 3 SQ18SQ17 SQ17SQ16 SQ16 SQ18SQ17
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In the narrative description of these findings 
below and throughout the report, the users/ 
households group is referred to as “users”, 
the producer/ provider/ operator group is 
referred to as “providers” or “operators” and 
the regulator/ authorities group is referred to 
as “authorities”. Scoring questions scored 
green across all stakeholder groups and all 
TAF workshops are not documented here, 
but are included in the final section of 
“lessons for the sector”.

TAF indicators scored red (i.e. a critical 
constraint to be addressed) and yellow (flagged 
for attention) were as follows:

SQ 2: Do the producers have resources and 
effective mechanisms in place to do targeted 
market research, promotion, product 
development and follow up as needed?

In July 2015 (TAF 1), authorities 
scored this yellow because they felt 
the operators needed to get to know 
the market better. In September 
2016 (TAF 2), users and operators 
scored this yellow and authorities 
scored it black. Reasons were that 
while WHH, NTC and Green Earth 
have the resources and capacity to 
assist in promotion, behaviour 
change and social marketing, more 
aggressive marketing was needed by 
all players and better coordination 
and more promotion was needed at 
national and local level as well as 
changes of perceptions, attitudes 
and behaviours. The need to engage 
the Ministry of Health was also 
flagged, as was the need to market 
the MDU through other media such 
as newspapers, platforms and 
events.

By January 2017 (TAF 3), all groups 
scored this yellow, flagging that 
while market research skills are 
growing, promotion needs to be a 
shared responsibility and that a 
customer feedback mechanism was 
still needed and not in place.

SQ 3: Is the introduction of this new sanitation 
technology possible without any behavioural 
changes? Do providers and facilitators have the 
necessary skills and resources to bring about 
changes to perceptions, attitudes and 
behaviours for this new sanitation technology 
to be sustainable and scalable?

In July 2015 (TAF 1), Authorities 
scored this orange as “there is work 
to be done to try to discourage users 
to dig pits next to Blair latrines and 
to stop using illegal emptiers”, users 
felt pit latrines need to fit the MDU 
(implying that the MDU needed to be 
used in its target market) and 
operators felt that more education 

was needed; that incentives for 
behaviour change were limited by the 
lack of enforcement of illegal 
disposal bylaws.

In September 2016 (TAF 2), 
Operators scored this yellow to flag 
that also there are local champions, 
health promoters and environmental 
health technicians and support from 
NTC and WHH, there was still not 
enough information about the 
different service offered by the MDU 
from the honey sucker.

It was noted that the MDU is 
designed for the poor with waterless 
toilets but institutional and corporate 
clients were necessary to sustain the 
business and subsidise services to 
poor households. It was also noted 
that mechanisms to understand 
users’ demands and expectations are 
needed, and Green Earth must also 
introduce a client feedback 
mechanism.

In January 2017 (TAF 3), users 
scored this orange flagging that skills 
were there but more behaviour 
change is needed and the skills need 
to be mobilized, and operators 
scored it yellow signalling that there 
was growing awareness among NGOs 
but that households still had 
affordability/ cost issues.

SQ 4: Is the amount of money that users should 
pay for the service affordable?

In TAF 1 the likely emptying fee was 
unknown, but by TAF 2 in Sept 
2016, users scored this red and 
operators scored it yellow. Reasons 
were that while MDU tariffs are 
reasonable they are not affordable to 
half or fully empty most toilets due to 
the MDU’s small size.

It was noted that the MDU charges 
USD 35 for 1 cubic compared to 
Councils honey sucker charges USD 
USD 23 for 5 cubics and that there 
was therefore a need to review the 
pricing model. Suggestions included: 
USD 40 to completely or half empty 
toilet, or USD 8 per cubic, or Council 
to waiver the USD 5 disposal fee 
since Green Earth pays for the 
operating license.

By Jan 2017 (TAF 3), users still 
scored this question red, stating 
unequivocally that because 
households in Norton earn an 
average of 100 USD a month, a 
charge of 35 USD per trip which 
didn’t even empty a pit, was not 
affordable. Authorities felt that USD 
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35 is affordable, not as a lump sum 
when the tank or pit is full, which 
happens during the rainy season and 
usually once a year, but as a monthly 
charge of 3 USD per househo ld ,  
which cou ld  in  fu ture be 
included in a sewerage charge on 
household bills. They noted that the 
main aim is to build trust between 
the Council and customers and that 
Council has the mandate to provide 
services. In the long term, they 
would want to institutionalise 
payments to NTC so that users with 
septic tanks pay a monthly fee and 
contact the Council when full who in 
turn pays the operator to empty. It 
was also noted that this idea 
assumed full cost recovery, and ran 
the risk of no service if not all 
households paid and the operator 
wasn’t paid.

SQ 5: Is there a likely chance that the 
producer/provider can generate sufficient 
revenues from sales to cover costs of product 
development, promotion, supply chain 
development and after-sales support?

Authorities noted there was 
insufficient information to score this 
question in July 2015, and by Sept 
2016, users scored still didn’t feel 
they had sufficient information to 
score it and operators scored it red to 
flag the fact that Green Earth has not 
yet realised any profits and there was 
a need to get support from NGOs, 
Ministries and high demand areas 
such as mines and to dedicate at 
least a day per week to based be in 
Norton and reduce transport costs 
from Harare.

In January 2017 (TAF 3), users 
scored this yellow reflecting a need 
for more aggressive marketing, and 
operators scored it yellow signalling 
that viability was possible but that 
more work was needed on life cycle 
costing of the service.

SQ 6: Will supportive funding mechanisms be 
needed and available to upscale this service 
from the MDU?

In July 2015 (TAF 1), Users scored 
this red because they felt a reduction 
in the disposal fee was critical to 
affordable emptying tariffs, operators 
noted that the disposal fee needed to 
be reduced to make the business 
viable and authorities said there was 
a greater need for marketing before 
the service would work.

In January 2017 (TAF 3), authorities 
scored yellow to indicate that they 
had waivered the disposal fee but 

that the operator needed to plan for 
the O&M of the MDU in their cost 
model and perhaps the DWSCC 
needed to leverage better external 
finding support. Operators also 
scored yellow indicating that at least 
50% CAPEX subsidy was needed for 
operators to purchase the MDU.

SQ 7: Is there any indication that there might be 
a risk that negative impacts could result from 
the use of the MDU?

In July 2015 (TAF 1), all groups 
scored this yellow in TAF 1 because 
of concerns about the possibility of 
illegal disposal; authorities endorsed 
the need for strict monitoring by 
EMA.

SQ 8: Does production of the MDU or any of its 
major components or related equipment impact 
negatively on the environment, and could such 
negative impacts be reduced through local 
production?

In July 2015 (TAF 1), operators 
scored this red as local production 
seemed impossible at that point 
although the idea of converting 
honey suckers to desludging units 
was raised.

In September 2016 (TAF 2), Users 
scored this red indicating that there 
were no known negative 
environmental impacts but yes it can 
be manufactured locally. This 
reasoning reflected a 
misunderstanding of the question.

SQ 9: Is the MDU able to perform under varying 
conditions and are any agencies actively 
monitoring the environmental impacts of this 
technology with a remit to enforce corrective 
action?

In January 2017 (TAF 3), operators 
scored this yellow to note that spot 
checks are in place (by EMA) and 
more than that was not needed.

SQ 10: Is the O&M required to adequately run 
the MDU feasible and sustainable within the 
current legal framework and with the available 
financial capacities of the operators?

In July 2015 (TAF 1), user scored 
this question yellow to flag the need 
to ensure that health and safety 
policy and protective equipment and 
clothing was used and that the 
operators needed to ensure that 
customers tracked customer 
satisfaction. The lack of a clear 
regulatory framework for FSM was 
noted, and agreed that a protocol 
was needed.
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In January 2017 (TAF 3), users and 
operators scored this yellow noting 
that there were financial limitations 
and that CAPMANEX were not yet 
known as the MDU is too new to 
require major maintenance (even in 
the Malawi experience).

SQ 11: Is regulation of operators and the 
services they deliver transparent, enforced and 
effective?

For the first time in January 2017 
(TAF 3), authorities scored this 
yellow, flagging that this must be 
improved as service level 
benchmarks were not known to users 
and there was a lack of customer 
service charter. User also scored 
yellow, noting that they were not 
satisfied with the regulation 
(meaning operations) because the 
MDU was not always available when 
they needed it.

SQ 12: Is the MDU and the service it supplies 
aligned with national standards and strategies, 
and is it in compliance with national quality 
standards? Are there sufficient capacities in 
place at national and local level to exercise 
quality control of the MDU and the service it 
supplies?

In July 2015 (TAF 1), operators 
scored this yellow to flag the need to 
make regulatory conditions 
favourable so that it was possible for 
operators to comply, there was little 
known about regulation and a 
suggestion that a protocol be 
developed. In January 2017 (TAF 3), 
operators scored this yellow because 
it was felt that the regulator (EMA) 
tended to adopt an all or nothing 
approach.

SQ 14: Does the operator of the MDU have 
sufficient business skills to introduce this 
technology using a cost model that ensures 
competitive, affordable rates but also 
profitability?

In July 2015 (TAF 1), authorities 
scored this yellow to signal that there 
were many unclear variables with 
respect to the cost model.

In September 2016 (TAF 2), all 
groups scored this yellow to flag that 
success would require better 
management by the operator as well 
as adequate human and financial 
capacity. It was noted that finances 
permitting the current operator 
should have an assistant who will be 
mentored to eventually operate the 
MDU in Norton and surrounding 
areas, and that in future there will be 
a need to identify a local institution 

that will offer MDU O&M training 
and mentorship in order to 
institutionalise the MDU training and 
skills.

In January 2017 (TAF 3), all scored 
this yellow: Authorities to flag that 
there was an need for improved 
business skills and innovations to 
reduce operational costs such as the 
use of transfer stations and to cluster 
customers to reduce travel costs, and 
users to flag that operations needed 
to be ramped up (more responsive) 
and that managing customers was 
not happening properly with proper 
feedback.

SQ 15: Are current capacities and financial 
resources at national and district level 
sufficient to provide adequate technical advice 
and support for the introduction of the MDU, 
including coordination, management, M&E, 
market research and follow-up?

In July 2015 (TAF 1), users scored 
this yellow to signal the need for 
financial assistance to sustain 
supportive structures such as the 
District Water Supply and Sanitation 
Sub-Committee (DWSSC) and WASH 
sector so that they can continue to 
monitor, promote, market, 
coordinate and so on.

In September 2016 (TAF 2), users 
scored this red and operators and 
authorities scored it yellow flagging 
that there was a need for more 
engagement of relevant national and 
local structures for the success and 
possible upscale of the MDU. 
Business skills showed potential but 
marketing skills were questionable, 
uptake and coordination was weak 
and there were holes with respect to 
the council such as not following up 
on illegal disposals.

In January 2017 (TAF 3), operators 
scored this red signalling that in 
their perception there were not 
sufficient capacities at national or 
district level to advise, support, 
monitor, research and follow up the 
MDUs services.

SQ 16: Considering operator and clients, what 
is the level of user satisfaction with 
performance of the MDU?

All groups scored this green at 
feasibility and implementation but it 
was noted that (a) there are no 
feedback mechanisms in place and 
(b) household surveys showed that 
the MDU provides a solution to a 
unique problem in Maridale, Joburg, 
Kingsdale and Marshlands, i.e. pit 
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latrines filling up and difficult to 
reach (high density) areas, but there 
was dissatisfaction with the small 
capacity of the MDU and its pricing 
model - users can only afford to 
desludge 1 m3 which makes very 
little difference to the lifespan of 
their toilets. In this respect the MDU 
compared disfavourably with honey 
sucker which could completely 
empty the pit (usually for a year) as 
opposed to 6 weeks by the MDU.

In January 2017 (TAF 3), all groups 
scored this yellow. Users flagged that 
the MDU was not fully emptying their 
tanks; authorities flagged the need 
for feedback mechanisms, Service 
Level Benchmarks and a client 
charter to improve the service, and 
operators flagged that although they 
received positive feedback verbally, 
it was not systematic and as a service 
provider they needed both because 
“customer satisfaction is important 
even if you can’t fix the problem 
completely”.

SQ 17: Do viable supply chains exist or can 
they be developed for the MDU and spares in 
this target region, and is there any mechanism 
for follow-up with operators after technology 
introduction?

In July 2015 (TAF 1), all scored this 
yellow to flag the need to identify 
local supply chains.

In September 2016 (TAF 2), users 
scored this red/ yellow and operators 
scored it yellow to flag that supply 
chains exist but WASTE and WHH 
are were the process of trying to 

identify viable regional chains.

In January 2017 (TAF 3), this was 
scored green by users and operators 
as a viable supply chain had been 
identified, but authorities scored it 
yellow flagging that suppliers could 
fail in an unpredictable market 
economy.

SQ 18: What is the level of supportive 
structures for the MDU, in particular for funding 
further innovation and development to bridge 
the “Valley of Death” and pass the tipping 
point?

In July 2015 (TAF 1), operators and 
authorities scored this yellow 
because more needed to be done to 
identify financial support beyond the 
project.

In September 2016 (TAF 2), users 
scored this black for not enough 
information, and authorities and 
operators scored it yellow, flagging 
that there were opportunities, e.g. 
WSSCC is developing a new strategy 
for 2017-2020; government (central 
and local) can advocate for the 
technology and under the local 
community share ownership trust, 
WHH and Green Earth can engage 
mines, but far more aggressive 
marketing and focus from the 
operator in this business was 
needed.

In January 2017 (TAF 3), authorities 
scored this red noting there was 
much to be done to upscale the MDU 
service through existing structures.

The RISE initiative began in April 2015, the mobile desludging unit was imported 
from ROM in the Netherlands and arrived in Harare in August 2015.

4.4 FSM Interventions and Changes –
MDU Introduction and Operations

A private company (Green Earth) was 
selected from 16 candidates who responded 
to an open call to operate the MDU in May 
2015. Green Earth was selected against an 
agreed set of criteria relating to company 
registration, compliance issues, financial 
performance, understanding of the business 
proposed, proposed investment levels, 
proposed marketing strategy, visibility, and 
reputation.

Implementing an action identified in the 
first TAF workshop in July 2015, a contract 

was agreed between Welthungerhilfe 
Zimbabwe (WHH) and Green Earth, setting 
out the terms and conditions of MDU use 
(see Annex 9), including WHH’s obligation to 
support, train and mentor the operator in the 
use of the MDU and the operator’s obligation 
to insure and run the unit and reach agreed 
targets.

A Memorandum of Understanding (MoU) 
(see Annex 10) and operating licence was 
put in place with the local authority (Norton 
Town Council, NTC). The MoU was signed by 



40» Including presentations at the Bulawayo 

WASH Exhibition, CAFOD sanitation fair, and 

the National Global Handwashing and World 

Toilet day celebrations

41» See https://canvanizer.com/canvas/

U2OrrP2ZaE4

32

Council in March 2016. To enable MDU 
service provision in its area of jurisdiction, 
the NTC reduced the fee for sludge disposal 
(into its sewage treatment works) to USD 5 
per load.

Despite initial concerns about competition 
between the MDU and the Council honey 
sucker, the NTC is now supportive and 
acknowledges that the MDU complements 
their efforts to provide sanitation services 
and offers a service it cannot offer in the four 
suburbs of Norton, namely Maridale, 
Johannesburg, Kingsdale and Marshlands.

The MDU started operating under the MoU 
in April 2016 once all regulatory and 
contract provisions were in place. 
Mentorship and support was provided to the 
operator by WASTE Malawi and the current 
MDU operator in Malawi, providing hands-on 
assistance with the development of the 
business model, cost structure, cash book, 
guidance on operating and maintaining the 
MDU, and a marketing strategy.

After demonstrations were conducted, 
billboards erected, and flyers distributed, 
the MDU service was introduced in Norton 
and later, in small urban centres in Zvimba 
and in a high density area in Murehwa. 
Desludging started in April 2016 and since 
this was a dry season, initial demand for the 
MDU services was low.

The Maridale and Johannesburg 
communities were initially more receptive to 
the MDU service, which has contributed to 
an anecdotal decline in manual emptying 
and open sludge disposal sites in these 
areas. The MoU clearly stipulates that the 
MDU services will be offered only in 
hard-to-reach areas that the council’s honey 
sucker (vacuum truck) cannot access.

There was a by-election in Norton in October 
2016, reducing operations. Marketing of the 
MDU was also challenging in this period as 
the Norton community associated the MDU 
with ‘vote buying’ by the ruling party.

In late 2016, institutions showed interest in 
the MDU and have been engaging Green 
Earth to desludge their pit latrines. In early 
2017, with the onset of the rainy season, 
demand increased dramatically and 
marketing efforts40 paid off, leading to   
being emptied by end of January 2017 
mainly within Norton.

There was an expansion of services to empty 
22 high density household latrines in 
Murehwa and an additional 32 toilets in 
Siakobvu. 120m3 of faecal sludge has also 
been from removed from toilets in hospitals 
and schools in Murehwa (paid for by 
CAFOD).

4.4.1   Business Model

Figure 18: Marketing billboard in Norton

From the Malawi experience, it was proposed 
that a profitable business would require a 
customer segmentation of 80% institutions 
with a greater number of pits and a more 
concentrated demand.

In Malawi, customers are segmented into 
households in high density areas (usually 
lower income) who pay a reduced fee and 
“corporate” clients such as INGOs and 

businesses who pay a commercial fee, 
enabling a form of cross-subsidy.

Usually single corporate clients have many 
toilets to empty so it is reasonably profitable 
due to reduced overhead and operating costs 
such as transport and marketing. In high 
density areas, operating costs are higher 
(fewer customers, high transport costs). So a 
commercial business cannot provide 

A Business Model Canvas41 was developed before the MDU began operations and 
towards the end of the project. It set out the two main value propositions of the MDU:

 •  It can remove difficult sludge more effectively and safely than by honey sucker
   or manual emptying.

 •  It is a cost effective way to rehabilitate household and toilets in institutions
   such as schools, health centres and industrial sites.

Customer Segments
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42» With high water tables, e.g. in wetlands

services in high density areas that people 
can afford without “corporate” clients.

Capital costs for the MDU are covered by the 
project (RISE) for two years. The estimated 
initial operating cost per trip is USD 20.00 
and households are charged USD 35.00 per 
trip of 1m3, for a net profit of USD 15.00 
per trip. Other costs borne by the operator 
include fabricating a trailer to mount the 
MDU and a truck to tow the MDU.

At around USD 20,000 for one imported 
MDU unit, capital costs are a serious barrier 
to entry into the business and a barrier to a 
profitable business.

The business model designed for the 
duration of the RISE project was revised in 
May. The adapted business model canvas 
(set out in the figure below) was developed 
for the post project support context and 
based on cost information gathered through 
operations during the course of the project. 
The model used the contract awarded to 

Green Earth by CAFOD, with an overall value 
of USD 4,200.00 (USD 35.00 per 1m3 trip) 
to empty 120 m3 of sludge (120 x 1m3 trips 
of the MDU) in Murehwa (approximately 90 
kms from Harare) from Blair toilets and 
latrines located at police, prisons, schools, 
and households.

Greater operational efficiency was also 
generated through an adapted organogram 
for the operator’s business.

Overall, the MDU can generate small 
business income if the capital costs for the 
unit are subsidised. In a scenario where the 
overhead costs (such as staff and 
administrative costs) are shared between an 
existing business (in this case a honey 
sucker), break-even point was 500 trips (of 1 
m3) a year taking operating costs such as 
fuel and insurance) into account. In a 
scenario where the overhead costs of the 
MDU are absorbed into an existing business, 
the break-even point was 200 trips (of 1m3) 
a year.

4.4.2   Customer feedback survey

Households

Overall the households were satisfied with 
the MDU services and indicated that they are 
willing to use the services again resources 
permitting as well as refer the service to 
others. They noted specifically:

• Toilets could be used again without 
discomfort although some toilets in 
the low lying areas42 quickly filled up 
after emptying due to the heavy 
rains.
• The MDU service was efficient, 
safer and more hygienic than manual 
emptying. There is no risk of the 
toilet collapsing during the emptying 
and the MDU left a clean and 
hygienic environment.
• The speed of emptying by the MDU 
is fast compared to manual emptying 
although the process was slowed by 
high solid waste content/rubbish 
found in most of the pit latrines.
• Green Earth operators were 
friendly, dedicated to their work and 

had good public relations. They also 
cleaned and disinfected the toilets 
after emptying.
• Some of the households (about 3) 
with small pits (1m3 or less) had 
their toilets fully emptied in one trip.

Institutions

Hurungwe primary school was pleased with 
the MDU service and were convinced that it 
removes sludge from the toilets and not only 
the liquid waste like other vacuum trucks. 
The school head and the school health 
coordinator were both impressed with how 
the Green Earth operators had executed their 
duties, with the speed of desludging, their 
customer relations and how they cleaned 
and disinfected the area around the septic 
tank after emptying.

The school head also noted the importance 
of the sensitization workshop (attended by 
all stakeholders in Murehwa including
the police, ZINWA, the Environmental 
Management Agency, schools, the District 

Feedback on the MDU service provided by Green Earth from a customer survey 
conducted in Murehwa in March 2017 found that:
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43» Important to note that honey suckers 

cannot remove high solid content

44» Green Earth

Administrator and other RDC representatives) 
which demonstrated emptying and disposal 
of the sludge in the RDC’s manholes. A few 
teachers with full toilets requested for the 
MDU service during the survey and indicated 
that they have the USD35 to pay for the 
service.

Emptying pits at the hospital was more time 
consuming (over an hour) due to the high 
solid waste content; some of the solids were 
so hard that the fishing rod was damaged. 
Overall the hospital was satisfied with the 
emptying services offered by the MDU 
despite its failure to completely empty the 
pit latrines. The operators were reported to 

be committed to their work and persevered 
until sunset.

Hospital staff were impressed by the 
cleaning and disinfecting after emptying and 
agreed that, funds permitting, they would 
engage Green Earth in future to offer them 
toilet emptying services. They did however 
request a larger honey sucker/ vacuum 
truck43 since the MDU is more suitable for 
pit latrines and small septic tanks.

Challenges and lessons identified through 
the customer feedback survey are addressed 
in the analysis in Section 5.

In summary, the rapid assessment findings were consistent with the Norton 
household surveys with respect to low levels of open defecation (6-7%). Because of 
the poor quality of on-site latrines and the low (42%) number of connections to a 
sewerage system, seepage of sludge from pits accounts for 15.2%, unemptied pits 
and tanks account for 40.9% and illegal dumping for 34.6% of environmental 
pollution due to unsafe management of sanitation services.

Only the faecal sludge emptied by the licensed operator44 (~6%) is transported to the 
wastewater treatment plant. The faecal sludge emptied and transported by unlicensed 
manual and mechanical operators (~94%) ends up in the environment.

4.5 Faecal waste flows through
the sanitation service chain

Volume of faecal waste produced: A total of 2 
million cubic metres of wastewater, 
including 7,000 cubic metres of faecal 
sludge, is produced annually by Norton’s 
residents.

Faecal waste captured: Close to 100% of the 
faecal waste is captured in sewered and 
non-sewered (on-site) sanitation facilities.

Faecal waste contained: Roughly 88% of the 
faecal waste is safely contained or safely 
directed to a sewer, however some 12% is 

not safely contained and is lost on-site.

Faecal waste emptied: Close to 50% of the 
safely contained sludge is safely emptied; 
~50% of the faecal sludge is not emptied. 
Most of the faecal waste emptied from 
on-site facilities is removed and taken away 
from the premises. In a few cases the sludge 
is deposited in a newly dug pit next to or near 
the septic tank. Only the faecal sludge 
emptied by the licensed operator (~6%) is 
transported to the wastewater treatment 
plant.  The faecal sludge emptied and 

Table 7:

FAECAL SLUDGE FLOWS (in cubic metres)

Types of sanitation facilities Residents Temporary
Residents

Totals in
cubic metres

» WC to sewer 0 0 0

» WC to communal septic tank 0 0 0

» WC to on-site septic tanks/pit 6,725 0 6,725

» No toilet (open defecation) 500 0 500

   Totals 7,225 0 7,225

   UNSAFE 6.9%

Proportion safely... (%)

Contained

0.0%

0.0%

83.6%

0.0%

77.9%

Emptied

0.0%

0.0%

39.7%

0.0%

37.0%

Transported

0.0%

0.0%

2.5%

0.0%

2.4%

SAFE

0.0%

0.0%

2.4%

0.0%

2.4%

Treated

0.0%

0.0%

2.5%

0.0%

2.4%

Safely contained faecal sludge that is safely emptied 47.5%

Safely emptied faecal sludge that is transported to a safe destination 6.4%

Safely transported faecal sludge that is safely treated 100.0%

22.1% 63.0% 97.6% 97.6%
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transported by unlicensed manual and 
mechanical operators (~94%) ends up in the 
environment.

Manual pit emptiers transport the sludge by 
wheel cart and drums. It is unlikely that the 
sludge is transported over long distances, 
and therefore it is expected that the sludge is 
dumped somewhere in the vicinity of the 
residential areas.

Faecal waste transported: Only 40% of the 
sewerage reaches the wastewater treatment 

plant; and only 6% of the emptied faecal 
sludge reaches the treatment plant.

Faecal waste treated: None of the sewage that 
reaches the treatment plant is treated to 
standard. The sewerage or wastewater 
treatment plant was designed for purpose: 
reuse (partly) treated wastewater in a 
plantation; however, as the plantation is now 
closed the wastewater is disposed in surface 
water bodies even though the effluent does 
not meet the standards set by the 
Environmental Management Agency.

Figure 18: Summary faecal sludge flow diagram
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The rapid faecal sludge flow study findings are consistent with other country studies 
(SFDs), only somewhat starker. The focus on latrine construction is a misnomer. Open 
defecation accounts for only 6-7% of the faecal waste in the environment in Norton, 
10% in Dar es Salaam.

Analysis5.0

5.1 Faecal Waste Management is Key

The safe management of sanitation, i.e. 
FSM services however are paramount:

In Norton, seepage of sludge in the pits 
accounts for 15.2% of unmanaged faecal 
waste in the environment, un-emptied pits 
and tanks accounts for 40.9% and illegal 
dumping for 34.6%. In Dar es Salaam 90% 
of excreta is managed by on-site systems but 
23% of excreta is discharged to the 
environment without treatment, and in Dakar 

Senegal only 25% of faecal waste that 
accumulates in on-site facilities is collected, 
transported and disposed in legitimate 
treatment plants.

In WSP’s 12 city study, only 22% of 
households with on-site sanitation was safely 
managed; implying that at least 42% of 
faecal waste from on-site latrines is directly 
discharged into urban residential 
environments.

SQ 1: Are potential target users and operators interested in the new technology to the extent 
that they would be willing to pay for it?

SQ 2: Do the producers have resources and effective mechanisms in place to do targeted 
market research, promotion, product development and follow up as needed?

SQ 3: Is the introduction of this new sanitation technology possible without any behavioural 
changes? Do providers and facilitators have the necessary skills and resources to bring about 
changes to perceptions, attitudes and behaviours for this new sanitation technology to be 
sustainable and scalable?

This section synthesises findings from the research within each dimension of 
sustainable introduction of a new technology, from the feasibility stage to date, and 
from the perspective of users, authorities and the provider, applying the TAF 
methodology.

5.2 MDU Performance Against Sustainability
Dimensions At Each Phase

5.2.1   Social dimension of sustainability

The social dimension of analysis posed three core questions for assessment:
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45» It is difficult to estimate the size of each 

load in manual emptying, likely a 25 litre 

bucket as opposed to the cubic metre per 

load of the MDU.

Users, operators and authorities consistently 
agreed that there was sufficient demand for 
the MDU service so that users would be 
willing to pay. This was supported both by 
the findings of the household surveys and by 
the payment of users for the service.

58% of households reported awareness of 
the MDU services during the end line survey 
in contrast with 25% at mid-line. The 
surveys found an increase in households in 
the area (24% during end line versus 17% at 
the mid-line) reporting using informal 
desludgers or dumping in adjacent open 
areas and paying from between USD 5/20 
litre bucket to USD 120 for a complete 
empty. Residents in the sample reported that 
manual emptying rates are regarded as 
cheap (USD 15 per load versus USD 35 per 
load45).

Councillors and WASH champions who 
participated in the TAF workshops alluded to 

the fact that manual emptying increased 
towards the end line workshop since toilets 
are quickly filling up due to the rainy season 
and weak enforcement of manual emptying 
by NTC. The NTC and WHH provided 
substantive assistance with promotional 
activities. Enforcement of illegal disposal 
bylaws is crucial to the success of any 
professional desludging business and this 
was also improved over the course of the 
initiative; this remains crucial for future 
service level agreements between authorities 
and providers.

Highlight: In short, there is demand for the 
service, but it is currently too expensive for 
poorer households, and the consequences 
for manual emptying alternatives are not 
reliably enforced. Behavioural changes are 
needed by users to not dispose of solid waste 
in pits, and solid waste management 
systems need to be strengthened by local 
authorities.

5.2.2   Economic / Financial Dimension Of Sustainability

The economic/ financial dimension of analysis posed three core questions for 
assessment:

SQ 4: Is the amount of money that users should pay for the service affordable?

SQ 5: Is there a likely chance that the producer/provider can generate sufficient revenues from 
sales to cover costs of product development, promotion, supply chain development and 
after-sales support?

SQ 6: Will supportive funding mechanisms be needed and available to upscale this service from 
the MDU?

The reduction of the disposal fee from USD 
100 to USD 5 (agreed in the MoU between 
NTC and the operator) set the scene for 
affordability balanced with profitability, on 
the assumption that the operator could 
secure more profitable business from 
institutions, INGOs and corporate customers 
(the 80% customer segment).

The USD 35 fee for a 1 cubic metre trip 
however remained contentious, particularly 
for users, and particularly while the NTC’s 
honey sucker was still offering services in 
high density areas for USD 23 for 5 cubic 
emptying.

Informal feedback from users through 
household surveys and formal feedback from 
users in TAF workshops indicated that the 
fee was unaffordable given that the average 
household income was USD 100-150 per 
month.

The Council subsequently waived its disposal 

fee entirely and stopped offering services in 
high density areas. The operator and mentor 
reviewed the business model and remained 
clear that the fee could not change. The NTC 
agreed that a lump sum payment when a pit 
was full was not affordable, but indicated 
that because it has the mandate to provide 
services, it plans to ultimately roll the 
emptying fee into monthly sewage bills to 
households in the area at USD 3 a month.

Through discussion it was noted that this 
plan assumed full cost recovery, and ran the 
risk of no service if not all households paid 
and the operator wasn’t paid.

By January 2017, the operator had 
undertaken 120 household loads and 120 
institutional loads but had not realised any 
profits and there was a need to get support 
from INGOs, Ministries and high demand 
areas such as mines, to dedicate at least a 
day per week to based be in Norton and 
reduce transport costs from Harare, and to 
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understand and incorporate full life cycle 
costs (future CAPMANEX and CAPEX in 
particular).

Based on the Malawi experience, at least a 
50% CAPEX subsidy will be needed for 
operators to purchase the MDU and related 
equipment such as trucks and trailers (and 
other MDUs) and scale up the service.

The need to better address affordability 
issues for the MDU’s niche market (dense 
settlements with pit latrines) was highlighted 
from the implementation phase, and 
remains critical. This is elaborated in the 
risks section of the report.

Highlight: At 35 USD per 1 cubic metre 
load, the service is currently not affordable 

to lower income households (which is the 
niche market of the MDU because it is these 
households that predominantly reside in 
dense settlements). Reduction in cost to 
customers is crucial, which will require 
substantive business to be generated from 
more profitable customers, e.g. institutions 
and INGOs and better business flow design, 
e.g. clustering households based on requests 
received. Not unlike any mechanical 
de-sludging equipment, CAPEX subsidies 
are needed simply to maintain and scale up 
the current cost structure of the service.

The revised (May 2017) business model 
combining the operator’s honey sucker and 
the MDU goes some way towards addressing 
this – see next steps in section 7 of the 
report.

5.2.3   Environmental dimension of sustainability

The environmental dimension of analysis posed three core questions for assessment:

SQ 7:  Is there any indication that there might be a risk that negative impacts could result from 
the use of the MDU?

SQ 8: Does production of the MDU or any of its major components or related equipment impact 
negatively on the environment, and could such negative impacts be reduced through local 
production?

SQ 9: Is the MDU able to perform under varying conditions and are any agencies actively 
monitoring the environmental impacts of this technology with a remit to enforce corrective 
action?

Through discussions with EMA, which 
attended all the TAF workshops, regulatory 
conditions were clarified and met for 
transportation, disposal and for safety of the 
operators and users. Users, operators and 
authorities highlighted the need for ongoing 
monitoring, especially spot checks, by EMA 
on desludging activities, and for the need for 
stricter enforcement of bylaws for illegal 
disposal.

The possibility of local production of the 
MDU was also a concern for all stakeholder 
groups and the Malawi supporter (formerly 
from WASTE) investigated regional and local 
opportunities for local production, including 

conditions for re-purposing honey suckers as 
MDUs. The MDU had been developed for 
emergency desludging and so is operable in 
all conditions, although poor road conditions 
suggested the need to place the MDU onto 
the truck rather than tow it behind the truck. 
This will require a larger (2 ton) truck.

Highlight: The repurposing of honey suckers 
is an economic viability question rather than 
an environmental issue because it pertains 
to the limited capacity vis n vis high cost of 
the MDU, and to the cost of the MDU and 
2-ton truck (CAPEX). Environmental 
considerations were fully met by the MDU 
and its operations.
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5.2.4   Institutional / legal dimension of sustainability

The institutional dimension of analysis posed three core questions for assessment:

SQ 10:  Is the O&M required to adequately run the MDU feasible and sustainable within the 
current legal framework and with the available financial capacities of the operators?

SQ 11: Is regulation of operators and the services they deliver transparent, enforced and 
effective?

SQ 9: Is the MDU and the service it supplies aligned with national standards and strategies, and 
is it in compliance with national quality standards? Are there sufficient capacities in place at 
national and local level to exercise quality control of the MDU and the service it supplies?

The MDU service complies with national 
standards, except in that on-site latrines are 
not “legal” in the Zimbabwean context, de 
facto they proliferate and so pragmatism is 
called for local authorities and regulators. 
Health and safety regulations are met and 
protective equipment and clothing is in 
place. The EMA does an effective job of 
following up on environmental regulations 

but greater enforcement of council bylaws is 
always needed, and there is limited capacity.

Highlight: there is a clear need to ensure 
that future FSM services using the MDU 
provide manageable and enabling regulatory 
provisions at local level through negotiated 
service level agreements between councils 
and operators.

5.2.5   Skills and knowledge dimension of sustainability

The skills and knowledge dimension of analysis posed three core questions for 
assessment:

SQ 13:  Based on the current level of skills and capacity of operators, caretakers or mechanics, 
will they be able to manage the sanitation technology and to provide O&M on a regular basis?

SQ 14: Does the operator of the MDU have sufficient business skills to introduce this 
technology using a cost model that ensures competitive, affordable rates but also profitability?

SQ 15: Are current capacities and financial resources at national and district level sufficient to 
provide adequate technical advice and support for the introduction of the MDU, including 
coordination, management, M&E, market research and follow-up?

Highlight: There are muted capacity 
concerns at all levels:

The need for the operator to put better 
business management systems in place was 
noted more strongly after the feasibility 
stage by all stakeholder groups.

In particular the need to reduce operating 
costs by using transfer stations and 
clustering customer requests to enable 
better responsiveness and reduced operating 
costs were highlighted.

The need for succession planning and to 
identify a local institution to offer MDU O&M 
training and mentorship in order to 
institutionalise the MDU training and skills 

was raised by the WASTE mentor.

Capacity at district and national level to 
provide adequate technical advice and 
support for the introduction of the MDU, 
including coordination, management, 
monitoring and evaluation, market research 
and follow-up was raised throughout the 
introduction process, most strongly by the 
operator/ producer group, but not by the 
authorities or the users.

A clear need was expressed for the concerted 
effort for the project and the operator to 
engage more actively with relevant national 
and local structures for the success and 
possible upscale of the MDU.
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2.1

5.2.6   Technological dimension of sustainability

The technological dimension of analysis posed three core questions for assessment:

SQ 16:  Considering operator and clients, what is the level of user satisfaction with performance 
of the MDU?

SQ 17: Do viable supply chains exist or can they be developed for the MDU and spares in this 
target region, and is there any mechanism for follow-up with operators after technology 
introduction?

SQ 18: What is the level of supportive structures for the MDU, in particular for funding further 
innovation and development to bridge the “Valley of Death” and pass the tipping point?

Overall, household customers have been 
pleased with the service (its cleanliness and 
efficiency in particular) but repeatedly 
foreground the limited capacity of the tank 
relative to the cost of the service.

The need for a systematic customer 
feedback mechanism and a service charter 
was foregrounded repeatedly by users and 
authorities from feasibility to date. The NTC 
has since implemented a customer charter 
(in March 2017) but the operator has not 
introduced systematic customer feedback. It 
is unclear why this issue, repeatedly raised 
throughout the piloting process, has not 
been addressed.

Local supply chains were identified during 
the implementation phase, viable regional 
chains are not entirely clear and there is 
some concern expressed by the authorities 
that supply chains are affected by an 

unpredictable market economy.

That capital (CAPEX) subsidies would be 
needed to upscale the MDU service was 
agreed by all stakeholder groups in the end 
line workshop. Financing mechanisms and 
funding sources need to be identified and 
operationalised.

Highlight: The technology itself (the MDU) 
is a good fit for its niche market (high 
density pit latrines) but its cost structure is a 
less good fit for its niche market. Subsidies 
are needed, both in the form of cross- 
subsidies by generating additional business 
from institutions and INGOs, and public or 
private subsidies or affordable financing 
mechanisms for CAPEX and CAPMANEX of 
the MDU and its truck. Spare parts supply 
chains are in place within an unpredictable 
market economy.
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The risks to MDU’s operations, uptake and scale up and associated actions identi-
fied through TAF workshops and additional studies are summarised below:

5.3 Key Risks and Actions Identified

5.3.1   Feasibility and implementation stages
Risks Actions

TAF 1: July 2015 — Feasibility Assessment

The operator needs to be directly linked to relevant coordinating committees 
(NAC, NCU, PWSSC & DWSSC) and government agencies (NTC & EMA) and
WHH needs to ensure that FSM is addressed in the National Sanitation and 
Hygiene Policy and Strategy.

Engage NAC and WASH sector in promotion to facilitate buy-in by government, 
donors, private investors and research institutions. Share project progress updates 
at DWSSC, PWSSC and all relevant platforms.

Design and implement customer relations system including completion 
certificates and a customer service charter.

Prepare health and safety policy/guideline to guide operations.

Ensure that the operator and staff have respective capacities to ensure proper 
operation and maintenance of the MDU.

Design and implement introduction and promotion strategy.

Gather socio-economic and demographic data about the area, e.g. percentages
of populaton in high, medium and low density settlements, numbers of mines, 
schools, types and numbers of toilets, markets, sanitation map, NGOs and donors 
as an input into cost model and customer analysis. Update existing information 
and prepare customer segmentation plan. Prepare the cost model and determine 
the tariff levels.

Engage the NTC to clarify and agree on disposal fee that makes the MDU business 
viable. Engage with EMA and other relevant bodies to agree on disposal protocol 
to guide MDU business. Discuss with EMA and other relevant bodies to agree on 
feasibilities of creating regular and well-spaced disposal site to curtail the effects 
of transportation on MDU business.

Collaborate with NTC and other relevant bodies to agree on effective ways 
ensuring enforcement  and compliance of by-laws to curtail the activities of 
cowboys.

Procure and install tracking device on MDU to control misuse.

Develop scale-up strategy to ensure expansion in business for operator
and increase in number of viable MDU businesses.

Broker an MoU between the NTC and the operator, build a collaborative 
relationship.

Design a plan for converting Honey Suckers to MDU.

TAF 2: Sept 2016 — Strengthening implementation to reach the tipping point

Re-visit the tariff structure for affordability to 30 USD (remove 5 USD to disposal). 
Fully emptying pits: Look at cashflow, figure this out and come back to the RISE 
team with a proposal, plus improve communication with customers.

Initiate monthly meetings with the RISE team, NTC and operator to review 
progress, identify challenges and unlock them.

Revise marketing strategy, include paragraph on the exact niche of the
MDU, circulate it and implement it. (Prioritise mines, DPs, INGOs).
Green Earth to make presentations at national sector meetings and work
with WHH to develop proposals for uptake by donors, government, NGOs and 
corporates. NTC to promote the de-sludging service in Norton
(mandate for providing the service is with NTC, not the operator).

Penalty for illegal dumping to be made public, plus reporting number / hotline.

Council to stop offering honey suckers in high density areas in Norton (includes 
Council engagement and revised MoU).

Develop supply chain database for spare parts.

Unaffordable tariff structure

Timely joint problem solving

Marketing strategy restricted
to households (where business 
viability is limited)

Illegal disposal remains in place and 
a threat to the MDU service

Council’s honey sucker is competing 
for the niche market of the MDU 
and undercutting it

Supply Chain

Limited Management of national 
and local policy makers

Sector learning, knowledge 
development, evidence gathering 
and policy influence after the 
project

Feedback from customers is 
essential business intelligence and 
crucial to the uptake of the service

Regulatory compliance

Operator capacity

Ad hoc technology introduction

Cost model and customer 
segmentation unclear

Enable regulatory environment and 
cost model

Illegal operators undercut the MDU 
service

Potential misuse of the MDU

Business expansion

MDU competitive with Council’s 
honey sucker

Local production
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Risks Actions

TAF 3: January 2017 — Scaling-up the MDU Service

The size of the MDU’s tank is a concern for customers, especially those with 
larger septic tanks, but to maintain sufficient pressure for the high pressure 
jet, the MDU needs a smaller tank. This needs to be investigated, see next 
point.

Convert small honey suckers (1.5-2 cubic metres) to MDUs, and purchase a 
motorized pressure pump. Not every honey sucker can be converted, what is 
needed is:

Functional honey suckers with smallish tanks (1.5-2m³) and good vacuum 
pumps (2,500 litres/minute).
Good fabrication workshop – to make a frame for the pressure pump.
Good workshop to make high pressure fittings – with supply of hoses and 
crimps (most cities have this).
Suppliers of: suction hoses, petrol driven high pressure pumps, 3 inch ball 
valves.
Access to a good nozzle for the fluidising jet.
There is need to identify the cost of converting the small honey suckers to 
MDUs.

A database/map of licensed disposal sites in Zimbabwe should be 
developed. This is important for upscale into other areas as the option of 
digging a pit for disposal in areas without wastewater treatment plants is 
labourious and may not be feasible.
The availability of safe disposal options is beyond the ambit of the project 
but without it, sludge will continue to be disposed into residdential and 
natural environments and or sewage manholes will be overloaded and 
compromised. WWTPs are in a severe state of disrepair in most urban 
centres, this requires significant investment in rehabilitation and O&M.

Visual, technical, accessible promotional materials and media releases need 
to be developed and launched.

Small size of the MDU

Local production of the MDU

Available safe faecal sludge 
disposal sites – there is a
severe shortage of operational, 
accessible WWTPs in SUCs. 60% 
of the sewage does not reach the 
treatment plant due to the broken 
or overflowing inceptor sewer 
lines. Treated wastewater does not 
meet EMA standards for disposal 
in water bodies.

National and provincial
advocacy and uptake

From Customer Feedback Survey in Murehwa

Households and institutions need to operate their latrines better (user 
education) and solid waste management options need to be widened.
Customers need to know the limits of the MDU before engaging the service.

This is covered in TAF 2 Risks and Actions above, but in the absence of 
WWTPs, operators can use strategic sewage manholes (with LA permission) 
provided the sludge is not thick.

This risk has been repeatedly raised throughout the report. To some extent 
the risk wil be ameliorated by cross subsidies between customer segments 
and better request coordination to empty pits in clusters of households. 
Subsidy or financing mechanisms are needed for CAPEX and MAPMANEX
of the MDU and its truck if the MDU de-sludging business is to be viable.
A longer term but essential strategy is for MDU tariffs to be included in
local authorities’ rates structures. This will also require vastly improved 
council cost recovery strategies, currently only 42% of sewage tariff bills
are recovered.

Solid waste in sludge makes for 
difficult and long de-sludging

Lack of operational,
accessible WWTPs

MDU service is unaffordable
to poorer households

From Rapid Assessment of Faecal Waste Study

Appropriate standards need to be developed and enforced until sewerage 
becomes available to these localities.
Conduct follow-up study to map on-site facilities and to investiage the risks 
associated with these facilities.
Conduct action research to identify and test alternative on-site containment 
options.
Regular, affirdable, appropriate de-sludging services are needed for existing 
latrines.

Check regulations C.A.S. No. CA1 for small domestic septic tank installations 
for its appropriateness.
Embrace and introduce improved septic tank designs and where necessary, 
adapt local building codes (for new toilets and replacements).

Quality of pit latrines is 
unregulated in high density
areas – they are seen as 
undesirable and illegal yet
they proliferate, and 20%
of the waste from pit latrines
and septic tanks is currently 
discharged directly into the 
ground and the neighbourhood.

Lack of clear regulations and 
enforcement with regards to 
septic tank design, installation 
and operation.
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Lessons and Actions
for Scaling Up6.0

Affordability and profitability: Balancing 
affordability and profitability is crucial, 
particularly given that the MDU’s niche 
market is predominantly lower income 
households in high density areas with pit 
latrines. This requires a commitment to 
social entrepreneurship on the part of the 
operator, and a concerted effort to cross 
subsidise service costs to poorer households 
with business generated from institutions, 
corporates and INGOs. For new MDUs to be 
purchased by future operators, public, 
private or hybrid financing mechanisms will 
be needed, not unlike for any mechanical 
emptying equipment.

Operator mentorship – training support to 
the operator and staff in operating (and 
operating and maintaining) the MDU or any 
FSM technology is not a once off process and 
a post-project cascading mentorship model 
needs to be developed.

Uptake nationally and provincially is 
challenging in a context where the sector in 
Zimbabwe sets out limited technology 
options at the top end of the technology 
ladder , not including on-site latrines in 
urban areas, and there is limited openness to 
new technologies. Town Councils have also 
not typically contracted private providers, 
and the perception that this will present 
competition to Council honey suckers where 
they exist or favour one provider over another 
will need to be addressed in negotiations, 
both nationally but more importantly, with 
Town Councils.

Financing mechanisms for CAPEX for the 
current and future MDUs – at an import cost 
of 25 000 USD the unit itself will need to be 
subsidised, particularly taking into account 
that the cost excludes the truck (and trailer). 
In addition, CAPMANEX costs are currently 
unknown.

Local production: Linked to financing 
mechanisms is the need for local production 

– converting selected small (1.5-2 cubic 
meters) honey suckers to MDUs will require 
purchase of a motorised pressure pump; 
fabrication workshops (inducing for high 
pressure fittings); supply of suction hoses, 
nozzles and crimps; petrol driven high 
pressure pumps and 3 inch ball valves. Costs 
and supply chains require further 
investigation.

The contract negotiation and business flow 
design and implementation capacity of the 
operator is essential – more work is needed 
to reduce operational costs, streamline the 
business and negotiate and follow up on 
contracts with new clients.

The size of the pits vis-à-vis the capacity 
of the MDU. As it is mostly not possible to 
know the size of a pit before securing the 
customer, the business model assumes the 
following volumes of sludge required to me 
removed to service a pit to satisfactory 
levels: (a) household pit 1m3 (b) institutional 
pits such as schools and clinics, 3m3.

The MDU is not designed to empty normal 
septic tanks with low solid content as the 
relatively small size of the tank makes the 
operation inefficient. However during the 
course of RISE project, it was observed that 
some seepage pits (septic tanks) in Norton 
have high solid content and are suitable for 
desludging with the MDU, and their size can 
be estimated to be 1-2m3.

Strong seasonal variations in demand for 
the MDU need to be incorporated into the 
business model.

Lack of systematic customer feedback 
mechanism means that the operator (a) 
can’t use user satisfaction reports as a 
means to secure future business, and (b) has 
no market intelligence to use to adapt the 
service to address needs and demands of the 
market which is essential for ongoing 
business viability.

6.1 Key challenges

Key scale-up challenges are identified as follows:
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The Norton Town Council’s vision is to 
become a showcase public private 
partnership in Zimbabwe.

For the MDU service to be scaled up in Norton 
(assuming 50% availability of the MDU):

A service level agreement and service level 
benchmarks need to be established between 
the NTC and the operator (and future 
operators).

Ultimately the Council aims to 
institutionalise FSM for on-site latrines by 
levying a sewage charge to consumers and 
contract, monitor and pay the operator to 
provide the service. Cost recovery issues will 
need to be further explored, but the 
accountability relationship will be more in 
line with Council’s mandate to provide safely 
managed sanitation services.

In the meantime, the NTC plans to review its 
MoU with the operator to cover all areas in 

Norton, which will require it to operate 4 
days a week in the rainy season and 2 days a 
week in the dry season. The MDU needs to 
be mounted on a 2-ton truck given rainy 
season road conditions.

The NTC noted that the operator needs to 
increase his marketing strategy and 
communications; provide customers with an 
affordable cost model to make it affordable, 
including using its transfer stations to 
reduce operational (fuel) costs, and ensure 
systematic customer feedback.

NTC committed to improve its enforcement 
of illegal emptying and disposal bylaws; to 
mobilise WASH wizards and champions to 
provide social promotion of the service 
through health clubs and other popular 
events and gatherings (the supermarket 
approach) to prevent the burden of diseases 
such as typhoid and cholera, and to increase 
the operator’s visibility through their website 
and on their bills.

6.2 Scaling Up in Norton

The faecal waste rapid assessment study revealed that 40% of faecal sludge is 
currently not emptied. This represents a clear need to scale up in Norton itself. It is 
also important to note that only a small proportion of the faecal sludge (7%) is 
transported to and disposed in Norton’s WWTP.

Figure 19: Summary of faecal sludge flows in Norton

A regular de-sludging system (once every two years) would mean that some 3,600 cubic metres
of sludge (equal to 3,600 mobile de-sludging units) would have to be emptied, transported

and treated annualy = 10 trips per day.

2.4%

7,225m³ is
produced
annually

Equal to 7,225
mobile de-sludging

units

6,725m³ (˜93%)
is captured
in a toilet

Some 7% is not
disposed of in a

toilet due to open
defecation practices

5,625m³ (˜93%) is
contained on-site or
ends up in a sewer

16% of on-site tanks
and pits are unsafe.

Ideally all the
contained sludge is
emptied regularly

2,670m³ (˜40%)
is emptied

2,955m³ is not
emptied which is
likely to indicate

unsafe containment
on top of the 16%

Only 170m³ (˜2.5%)
is transported
and treated

A majority of the
emptied faecal sludge

does not end up in
the treatment plant

-7% -41%

-15% -35%
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48» Generated in the third TAF workshop,

Jan 2017 by all key local stakeholders
The Provincial Chairman of the Provincial 
Water Supply and Sanitation Committee 
(PWSSC) for Mashonaland West has 
participated in the research throughout and 
is a critical resource to drive the provincial 
scale up strategy.

The vision is to have the MDU servicing pit 
latrines in all towns and districts of the 
province.The provincial scale up strategy 
involves a provincial level push up with the 
Provincial Development Committee (PDC) 
which comprises a range of development 
stakeholders, e.g. rural and urban
local authorities, district administrators, 
para-statals, ECONET, campaign managers, 

provincial health officers and so on.

Engagement of Provincial Heads such as the 
Provincial Administrator, Provincial Medical 
Director, Provincial Environmental Health 
Officer and the Provincial Education Officer 
among others will be crucial and the PWSSC 
Chair should convene the meeting.

The MDU should be showcased at PDC 
meetings and related platforms. The fact 
that Mashonaland West suffers the highest 
number of diarrheal diseases and suffered 
most from the cholera outbreak should be 
emphasised.

6.3 Provincial scale up46

The vision is to have at least one MDU per 
province, i.e. 8 MDUs nationwide. One of the 
key questions with respect to national 
uptake is for mobile desludging to be 
recommended by the Ministry of Health and 
Child Care (MoHCC), EMA, Ministry of Local 
Government (MoLG), Ministry of 
Environment, Water and Climate (MoHEWC) 
and UNICEF.

The uptake strategy should include 
engagement by WHH, Green Earth and the 
PWSSC Chair with the NCU and then with 
the National Cluster (rural and urban wash 
and environmental sectors).

We need to target rural and urban wash. The 
NCU will lead in the identification of 
relevant government ministries and other 

WASH stakeholders among other structure. 
Key stakeholders include the Cabinet 
committee, government ministers for and or 
of ministries related to WASH, NAC, PWSSC, 
DWSSC, ZILGA together with NCU’s partners 
such as local and international WASH NGOs.

The rapid assessment of faecal waste (SFD) 
tool is a powerful advocacy tool and provides 
clear evidence for where action is needed 
and where best impact on public and 
environmental health can be made.

Including latrine rehabilitation through 
desludging in calls for proposals is also a 
useful technique UNICEF could employ, as it 
will increase the overall total number of 
latrines made available through a sanitation 
programme.

6.4 National Uptake and Scale Up47

Safely managed sanitation is mostly not 
about toilets or about community 
behaviours:

There is a global shift in emphasis from the 
MDG focus on latrine types and 
construction, to the SDGs which focus on 
“safely managed sanitation services” across 
the sanitation chain – from latrines to 
emptying, transporting and disposing and 
treating or reusing faecal sludge.

Safely managed sanitation is crucial to 
prevent disease outbreaks such as cholera 
and typhoid. Safely managed sanitation is a 
global commitment (SDG 6) to which 
Zimbabwe has signed up.

Servicing on-site sanitation:

Worldwide, 2.7 billion people are served by 
on-site sanitation technologies such as pit 
latrines and low/ pour flush latrines 
connected to septic tanks, and this number 
is expected to grow to 5 billion by 2030.

Zimbabwe is no different. Pit latrines are 
providing a solution to open defecation in 
the context of rapid urban population 
growth, and limited sewage networks and 
water supply. “We allowed people to settle 
where there are no services so we have to act 
as government”. Most risk to public health 
and to the environment comes from 
unmanaged sludge, not from open defecation. 

6.5 Key Messages for Uptake48
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SFDs in 45 cities worldwide demonstrate 
this. The SFD in Norton demonstrates this.

We are not promoting pit latrines in urban 
areas, this is a problem in all kinds of 
settlements and the MDU service provides a 
transitional solution.

When pit latrines fill up there are two options 
– fill them in and build another one (bearing 
in mind the costs of decommissioning and 
direct and indirect support costs, let alone 
the construction costs), or empty them. 
There simply isn’t the space for that in most 
urban centers and insufficient resources for 
sewer systems. The cost of building a new 
school latrine is 150% higher than 
desludging an existing latrine.

Safe emptying produces results:

Faecal sludge does not overflow and 
contaminate the environment. Monitoring of 
environmental pollution by faecal sludge in 
cities (e.g. Dhaka Bangladesh and Dakar 
Senegal) shows that as much as 69% of the 
pollution comes from a failure to safely 
empty and transport sludge from on-site 
sanitation, resulting in sludge overflowing in 
the environment including water sources. 
This compares to only 1% which results from 
open defecation.

When a latrine pit is full it can be safely and 
efficiently emptied resulting in cost savings 
and improved coverage of sanitation 
facilities. Savings can be considerable, 
especially for institutional toilets such as 
school toilets where total costs of new toilets 
can be between $500 - $1000 per drop hole 
and even more. The cost of emptying a toilet 
can be less than 25% of the cost of building 
a new toilet.

There are many challenges associated with 
emptying on-site latrines so that faecal 
waste doesn’t become a public and 
environmental health problem:

• The sludge is often too hard for 
normal honey suckers. This is 
because pit sludge is typically 15% 
solid content compared to 3% solid 
content in septic tanks.
• The sludge often contains a lot of 
rubbish (bottles, pampers, bottles, 
menstrual cloths, etc)
• The latrines are often inaccessible 
for the conventional honey suckers 
due to congestion in high
density areas
• These services are required mostly 
by institutions such as local 
authorities, schools and clinics
that have limited budgets as well as 
households with low income – so that 
the viability of the business start-up 
is risky.

One good solution – the Mobile De-sludging 
Unit (MDU)

The MDU - mobile de-sludging unit - is 
designed to do what a honey sucker cannot 
do. The MDU is not a mini honey sucker. It is 
specifically designed to empty pit latrines in 
the most difficult context:

• Hard sludge – i.e. with high solid 
content (10-15% solids compared in 
pits compared to 1-2% in sewage 
and 2-3 % septic tanks) and with a 
significant rubbish content
• Inaccessible toilets in high density 
areas, poor roads that are 
inaccessible to the large honey 
sucker.

The MDU has the following design 
features:

• High pressure hose capable of 
producing pressures over 100 bar in 
order to fluidise solidified sludge
• High capacity vacuum pump that 
can handle thick sludge and solids in 
the sludge (e.g. plastic, menstrual 
cloth, stones, etc.)
• Long suction pipe – up to 30 
metres – to reach more toilets
• Trained technical staff who can 
handle the rubbish often found in pit 
latrines

The MDU is safe:

• Safety of the operator is 
paramount. The operators are well 
trained and have safety equipment
• Safety of the environment. There 
are no leakages between emptying 
and disposal.
• Disposal of sludge is in consultation 
with EMA (Environmental Management 
Agency) of Zimbabwe.

The MDU is proven:

Thousands of household and school pit 
latrines have been emptied in Zimbabwe and 
other countries saving institutions such as 
schools and clinics as well as local 
government, NGOs and development 
partners as well as households hundreds of 
thousands of dollars in the construction of 
new toilets. Satisfied clients include:

• Several city, town and district 
councils (In Zimbabwe: Norton, 
Zvimba, Muhrewa, Siakobvu)
• NGOs including CAFOD, 
Welthungerhilfe, Red Cross 
Societies, WASTE, Concern 
Universal, UNICEF, Water for People, 
Water Aid.
• Development partners including 
EU, DFID, GIZ.



The MDU is economical:

The cost of emptying a toilet can be less 
than 20-25% of the cost of building a new 
toilet. This means that coverage can be 
scaled up quickly as many more latrines can 
be rehabilitated for the price of constructing 
a new latrine, and desludging is much 
quicker than building a new latrine. There 
are also savings on land use, costs of 
demolishing old toilets as well as less stress 
on the environment.

Services for the poor:

• Desludging services by definition 
are provided to low income groups, 
as it is low income groups in high 
and medium density areas who use 

pit toilets and Blair VIPs, in addition 
to institutions such as schools and 
clinics.
• Public private partnerships (PPPs) 
are provided for in national policy, 
and it is increasingly more accepted 
that neither government nor the 
private sector nor poor households 
can meet the challenges alone. 
Introducing MDU services can take 
PPPs from paper to practice.
• Government has the legislative and 
policy mandate to provide basic 
services, which includes safely 
managed sanitation. It is justifiable 
to subsidise services, regardless of 
who the service provider is and to 
share risks for service provision.
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Key lessons learned with respect to considerations in developing sustainable business 
models for de-sludging units and fostering an enabling regulatory environment for 
FSM in small urban centres are as follows below.

Lessons Learnt7.0

7.1 Summary of Lessons

Appropriate Technology: The MDU fills a 
real gap in safely managed sanitation, i.e. pit 
latrines in high density, difficult to reach 
settlements. The MDU service can 
complement FSM services provided by local 
authorities, it is not competing for a market 
as it has a specific niche not addressed by 
other de-sludging technologies. This point 
takes account of clear concerns about the 
health and safety implications of manual 
de-sludging mechanisms with prolonged 
exposure of the operators and environment 
to faecal sludge. The accessibility advantage 
of the MDU has been as important for 
business viability, as has its ability to 
de-sludge high solid content.

Given the state of roads in the MDUs market 
areas, a 2-ton truck rather than 1 ton truck 
with trailer, was found to be necessary. This 
overhead was built into the revised business 
model.

Solid waste management systems, and the 
use of these systems, were found to be 
important to the success of the MDU. In the 
absence of available solid waste 
management systems in SUCs, households 
and institutions dispose of solid waste in 
pits. While the MDU can manage more solid 
waste than most mobile mechanical 
de-sludgers, there were examples in 
Murehwa where even the MDU could not 
cope.

It’s not all about technology: FSM is about 
more than appropriate technology. While the 
MDU has the hallmarks of contextual and 
market fit, there are critical considerations 
or risks for the service to be sustained or 
scaled up:

• Capital and major maintenance 
costs need to be subsidised and or 
financing mechanisms need to be 
made locally available.
• The balance between viability and 
affordability needs to be struck by 

the engagement of a higher 
proportion of INGO and institutional 
sanitation customers and better 
business flow management, so that 
clusters of households are serviced 
on the same day to reduce operating 
costs.
• Any enterprise wanting to run the 
MDU needs to be socially motivated 
to continue to provide less profitable 
services to households.
• Town councils adopting the service 
need to consider incorporating the 
MDU costs into a sewage tariff, but 
this is a medium to long term 
strategy as current recovery of 
sewage tariffs is low, and significant 
changes will be needed to improve 
this with respect to coverage and 
cost recovery systems in Town 
Councils that are massively under 
capacitated.

Operator selection: In replicating similar 
initiatives, criteria for operator selection 
should be carefully considered. Key 
suggested criteria from our experience 
include: commitment to social 
entrepreneurship and desire to serve the 
poor; drive and focus; business process 
management capacity, and contract 
negotiation and management ability and 
experience. The right combination of 
demonstrable business skills, social 
entrepreneurship and business development 
drive should be considered.

Applying and adapting tools: The use of the 
TAF and TIP to spark and guide discussion 
between users, operators, authorities and 
regulators, and to form the basis of action 
planning is useful. A significant contribution 
was the non-threatening platform it offered 
to technical staff at NTC to explain the 
benefit of the MDU and help them address 
the challenges they have with NTC 
management. The engagement of the 
Environmental Management Agency as an 



action research participant ensures not only 
regulatory compliance but also builds 
partnership.

The application of the SFD through a rapid 
assessment of faecal waste flows in Norton 
provides a powerful advocacy tool for up 
scaling FSM management and provides 
visual and accessible evidence for where 
action is needed and where best impact on 
public and environmental health can be 
made.

Uptake with local authorities: Local 
authorities need to see the value of the 
service as an extension of their sanitation 
provision mandate rather than a threat to 
their service provision or an opportunity for 
increased income. The local authority and 
private sector need to synchronise prices for 
FSM services, and manual desludging 
regulations need to be enforced.

Clear accountability relationships between 
service authorities, service providers and 
users are important to set out (in writing) for 
any public service delivered.

Lessons from the pilot show that an MoU was 
effective to differentiate the MDU service 
from that provided by the Council and to 
reduce disposal fees.

Formal agreement is needed between the 
operators and the local authorities, brokered 
by an independent agency such as an NGO if 
needed. The broker/ mediator needs a clear 
understanding of the dynamics between 
administrative and political leadership and a 
credible working relationship with the local 
authority.

While government needs to partner to 
provide services, the private sector is not a 
panacea Public private partnerships take 
effort and require specific skills on the part 
of both the local authority and the private 
partner to design, negotiate, manage and 
monitor a service level agreement that fits 
the context, with clear benchmarks and 
conditionalities. The role of an independent 
broker (in this case WHH) to help facilitate 
this is an important starting point.

Customer feedback: Customer feedback 
mechanisms are essential to enable the 
operator to (a) use user satisfaction reports 
as a means to secure future business, and 
(b) develop market sector insight and 
intelligence to adapt the service to address 
needs and demands of the market which is 
in turn essential for ongoing business 
viability.

Regulatory support is necessary for the 
introduction of FSM services, the 
enforcement of by-laws to reduce illegal 
manual emptying and disposal is crucial.

Cost model: there is a need to balance 
affordability and profitability: Household 
desludging is not sufficiently profitable as a 
stand-alone enterprise. Striking the balance 
requires a commitment to social 
entrepreneurship on the part of the operator, 
and a balance of corporate and institutional 
customers which in turn requires a 
concerted marketing strategy and public, 
private or hybrid financing mechanisms.

The need to organise the business flow is 
essential to reduce operating costs and make 
for a profitable and affordable MDU 
business. Households that need their pits to 
be emptied need to be clustered to reduce 
fuel and time costs, and a system is needed 
to collate demand from households. For 
example the service is offered when a 
number of households in an area need their 
pits emptied. In a scenario where 20 pits 
can be emptied within reasonable proximity, 
a discount could be offered on the costs of 
emptying the pits. It is suggested that the 
USD 20 range revealed by the household 
survey be considered, and that SMS or 
WhatsApp requests are mapped using 
mobile phone technology.

Seasonal variations need to be taken into 
account. The demand for emptying services 
increases in the summer when there is 
increased rainfall, and the liquid volume of 
pits increases.

Operator mentorship: Support to the 
business owner, management, operator and 
staff in operating (and operating and 
maintaining) the MDU or any FSM 
technology is not a once off process and 
requires ongoing, on-the-job mentorship. In 
the case of the MDU, the need for marketing 
support and operational and business flow 
support remained in place even when an 
operator already running successful waste 
management businesses was selected. The 
MDU equipment was not correctly used as a 
result of the first mentorship contact and the 
correct use of the fluidising lance was only 
properly resolved towards the end of the 
project. Further mentorship will likely be 
needed. In the case of Green Earth, which 
already operated a honey sucker, challenges 
were to differentiate the honey sucker 
business operations from the MDU 
operations. As the MDU business grows, the 
cost model requires the operator to 
incorporate the advantage of having a honey 
sucker as a transfer station to improve cost 
efficiencies.

The MDU operators in both Malawi and 
Zimbabwe were marketing a service that was 
not yet tested and required potential clients 
to take a risk. The mentor needed to provide 
support to help operators to understand 
break even points and develop profitable and 
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Technology: the MDU (mobile desludging unit)

O&M: Refers here to the operation and 
maintenance (O&M) of the technology (the 
MDUs). Some of the original guiding questions 
focused strongly on O&M of the technology, e.g. 
hand pumps as crucial to ongoing service 
delivery directly to water users. In the case of 
the MDU, the user of the technology was 
directly the operator (responsible for O&M of 
the unit) and ultimately the beneficiary of the 
service provided by the MDU was households, 
schools, institutions and corporates.

Regulator: Local Authority responsible for 
sanitation services oversight, compliance, 
monitoring, regulation, planning, in the pilot 
area, and or national authority responsible for 
national sanitation oversight, compliance, 
norms and standards. In this project, Norton 
Town Council (NTC), Zvimba Rural District 
Council (RDC) and the Environmental 
Management Agency (EMA) were regulators 
and referred to as authorities.

User: Intended target/ recipient of the service. 
Because the TAF focused primarily on provision 
of faecal desludging services to high density 
households, the analysis focuses on households 
as beneficiaries. That institutions, schools and 
corporates are essential users with respect to 
business viability is noted, but was not the 
focus of the TAF application as these users 
came on board towards the end of the project. 
As noted above, the direct user of the 
technology was de facto the operator, but users 
were defined as households in the project area.

Buyer: Local operators, e.g. small scale private 
entrepreneurs or contractors; whoever is 
buying/ leasing the desludging unit and using it 
to provide a service to users, in this project, 
Green Earth Waste Removal Services. Although 
technically the project itself bought the MDU, 
the ultimate goal is for the operator to purchase 

the MDU with supportive financing 
mechanisms.

Provider: Produces the desludging units and 
sells/ leases them to operators to provide the 
service. The provider can be seen as an 
intermediary between the producer and the 
operators. In this project, this was WASTE 
Malawi. In FSM, the provider is often the 
service provider, i.e. the operator and it was 
important at times to distinguish this term from 
the service provider, i.e. the operator. In the 
project we used the term provider to refer to 
both producer of the MDUs and the operator, 
predominantly because they worked so closely 
together to design the business and operational 
procedures to provide the desludging service.

Producer: Produces the technology (desludging 
units, WASTE NL). In fact ROM NL is the 
producer of the MDUs, but in the project we 
referred to the regional producer, WASTE, who 
also provided mentorship support to the 
operator. This distinction became more 
complex with the resignation of the team 
member (that had led the development and 
application of the MDU innovation in Malawi) 
from WASTE in late 2015, so while the report 
refers to WASTE, ongoing mentorship and 
support was provided by the team member in 
his private capacity.

Facilitator: Local actors responsible for social 
mobilisation/ marketing. These included local 
WASH champions (community volunteers) as 
well as Environmental Health Technicians, 
Health Promoters employed by the Norton Town 
Council and WHH staff working on the SELF 
project in Norton.

Investor: Welthungerhilfe Zimbabwe support by 
Australia’s Department of Foreign Affairs and 
Trade (DFAT) under the Civil Society WASH 
Fund.

The adaptation of the TAF as a research tool to investigate, analyse, document and 
distil lessons from the introduction of a mobile desludging service through the RISE 
initiative is worth documenting for future use by other sector actors. The value of 
qualitative research is generally assessed by its (a) quality, (b) rigour and (c) wider 
potential49.

7.2 Lessons from applying the TAF and the TIP

7.2.1   Terms and Definitions

The TAF was developed to guide the introduction and support decisions around the 
introduction of new WASH technologies. The terminology it developed requires 
adaptation to specific technologies and contexts.

In the RISE initiative, the following definitions of terms were applied to the original 
TAF definitions:

49» Mason, 2002.



TAF questionnaire: The original TAF 
questionnaire “Sanitation – new – general 
assessment indicator sheet50” was adapted 
and is attached as Annex 11. Given that this 
was the TAF’s first adaptation to a 
technology used to provide a service via an 
operator rather than directly to target 
beneficiaries of the technology (e.g. a type of 
water or sanitation facility), the producer 
(WASTE Malawi and later an independent 
RISE team member) and operator 
contributed to the adaptation of the 
questionnaire, i.e. to the guiding and scoring 
questions against each of the 18 TAF 
indicators.

Every effort was made to ensure internal 
consistency with the original tool and TAF 
indicators, and so Scoring Question 1 (and 

its guiding questions) spoke to demand; SQ 
2 to the need for promotion and market 
research; SQ 3 to the need for social change 
and behavioural marketing; SQ 4 to 
affordability and so on through each of the 
18 TAF scoring questions.

Although the questionnaire was revised to for 
simplicity and to reduce the risk of 
ambiguous interpretation, data collection 
against the guiding questions in the adapted 
TAF questionnaire is as comprehensive and 
it is onerous. Some of the questions remain 
multi-layered and require clear and 
consistent interpretation to ensure the 
reliability of results, not only in terms of the 
input data (from KIIs and household surveys 
prior to TAF workshops) but also to scoring 
outcomes.
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50» http://www.washtechnologies.net/en/

taf/taf-selection-tool/details/563
7.2.2   Data Collection

It was essential to collect good data on all of 
the guiding questions and to ensure that all 
stakeholder/ action research participants 
had the same information, and that they 
actively engaged in verifying and validating it 
before scoring. Data inputs to TAF workshops 
(against the guiding questions) were 
collected through key informant interviews, 
and different action research participants/ 
stakeholder groups contributed information 
to different guiding questions, so it was 

essential that they as a group verified the 
TAF data collectively. Although this was time 
consuming (three TAF workshops that ran 
over 2 days each), it presented a valuable 
opportunity for stakeholder groups to share 
and update information, to develop a 
comprehensive picture from other 
perspectives and to strengthen linkages 
between users, operators, regulators and 
authorities.

7.2.3   Data Validation

The TAF is generally applied once off to 
guide the introduction of a WASH technology 
or to evaluate the performance of a 
technology against key sustainability 
questions and dimensions, not to the authors 
knowledge has the approach been applied to 
action research.

This particular adaptation directly 
introduces “action” into action research – 
the TAF engaged all key actors in collecting, 
analysing and action planning through each 
phase of the initiative, strengthening both 
the introduction of the service itself and the 

data available to address the research 
questions.

By bringing the key actors together to 
analyse comprehensive institutional, social, 
environmental, capacity, technical and 
financial information and develop action 
plans, the initiative also (a) develops their 
knowledge on how to design, implement and 
scale up faecal desludging towards improved 
sanitation services; (b) uses their knowledge 
to design, implement and scale up mobile 
desludging, and (c) builds partnerships for 
improved sanitation services.

7.2.4   The TAF as an Action Research Tool
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The main enablers to the success of mobile de-sludgers in small urban centres in 
Zimbabwe identified through the research are as follows below.

Enablers and Barriers8.0

8.1 Enabling Factors

Local Partnerships: Welthungerhilfe’s local 
presence and ongoing work in the 
Sustainable services for Everyone beyond the 
Lifetime of the project at Fair price (SELF) 
project facilitated relationships with NTC 
and other local actors.

The periodic engagement of users, operators, 
regulators and authorities (NTC, local 
councillors and EMA) in TAF workshops 
helped coordinate, share information, 
systematically address social, institutional, 
environmental, capacity, technical and 
economic questions, and identify and report 
on actions to address the bottlenecks 
collectively identified.

The long standing relationship between the 
project lead (WHH) and the Town Council 
was a significant enabling factor, and 
important to consider in future work to 
introduce the MDU.

Household need and demand: At mid-line, 
63% of households in the pilot area had pour 
flush toilets connected to ‘septic tanks’ (or 
more accurately infiltration pits), 31% had 
pit latrines, and only 7% had no latrines. 
Twenty-two percent of these tanks or pits 
were almost full and 33% were half full.

The figures varied slightly in the end line 
data with households using pour flush toilets 
connected to septic tanks increasing from 
57% to 60%, which could be attributed to 
more connections (4.2% at end line from 
1.2%) to the sewerage system. There was a 
significant drop (from 7.5% to 3.5%) in 
number of households without toilets, newly 
constructed toilets were observed, which 
could be attributed to ongoing social 
marketing by WASH Champions.

At mid-line, 45% of households reported 
using the municipal honey sucker, 17% 
reported engaging manual desludgers and 
11% built new toilets when they filled up. 
The increase of reported manual emptier use 
to 24% at end-line can be attributed to pits 

filling up in the rainy season, but highlights 
the need for more promotion and better 
enforcement.

There are no cultural or religious constraints 
to the uptake of the MDU service, and 
although manual de-sludgers are prevalent, 
households indicated a preference not to use 
them. Most households use latrines that 
need to be emptied, so behaviour change in 
terms of latrine construction is not a 
significant constraint. Many Blair latrines 
have dry sludge (low water content), and 
this, coupled with the high household 
densities, creates a good market for the 
MDU.

Overall, reports from households that had 
received the service said the MDU service 
was a quick, hygienic and efficient way to 
desludge and pits but there were concerns 
about capacity and cost.

Local production and spare parts: 
Theoretically, small honey suckers (up to 
2m3) can be adapted to be MDUs. The MDU 
can be operated and maintained using 
off-the-shelf spares. A regional supply chain 
proposal has been developed.

Technology applicability: The MDU is 
equipped with a high pressure nozzle to 
unblock sewers and fluidise thick sludge. If 
this is not done, only 1 m3 of liquid waste is 
removed from the pit/ tank and the hard 
sludge is left behind.

Regulatory arrangements: Welthungerhilfe 
brokered an MoU between Green Earth (the 
operator) and Norton Town Council (NTC) 
which reduced the disposal fee to USD 5.00 
and differentiated the target markets of the 
NTC honey sucker and the MDU, relieving 
the initial perception of the MDU as 
competition to the NTC’s honey sucker and 
associated revenue.

Were it not for the long standing relationship 
between the project leader (WHH) and the 



Norton Town Council, it is unlikely that the 
regulatory issues would have been resolved 
timeously. This has important implications 
for replication and for scaling to other SUCs 
or nationally. The EMA and general 
regulatory environment is Zimbabwe is not 
enabling of new partnerships with 
enterprises or to the introduction of 
technologies.

Risks considered during introduction of the 
MDU such as overloading the wastewater 
treatment plant or illegal dumping of sludge 
were addressed, and the Norton treatment 
plant has been rehabilitated. Green Earth 
and the truck are also licensed and MDU 

operations are legally compliant with 
national and local standards.

The MDU has presented no negative 
environmental impacts in Malawi or 
Zimbabwe to date.

Skills/know-how: WASTE and WES are 
transferring the operation and maintenance 
and business skills training for the MDU 
business to Green Earth through training and 
mentorship. However, O&M tools need to be 
developed to ensure proper record-keeping 
(timesheets, log books, operation and 
maintenance procedures).
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The main barriers to the success of mobile de-sludgers in the small urban centres in 
Zimbabwe are identified through the research are as follows below.

8.2 Main constraints

Time constraints: After all regulatory issues 
were addressed, the MDU began fully 
operating in April 2016, a year before the 
project was finalised. This, together with 
delays due to local elections, is a notable 
barrier to the successful uptake of the MDU. 
Achievements such as service uptake by 120 
households and the desludging of 120 
institutional latrines in this timeframe, are 
impressive.

Cost and capacity: The MDU is custom 
made for 1m3 pit latrines in high density 
areas. Some pit latrines – especially at 
institutions – are larger than 1m3 and will 
not be empty after one trip. Customers want 
their pits/ tanks emptied completely, and 
they want a quick and reliable service. There 
were complaints that the MDU is too small 
and expensive. Septic tanks fill up in the wet 
season and also because people flush grey 
water into pits and tanks. This means more 
than one trip will be needed to empty them, 
and at a cost of USD 35.00 per trip (1m3), 
affordablility is a key constraint. The Council 
reduced (in March 2016) and later (October 
2016) waived the disposal fee completely, 
but this did not resolve the cost issue.

Business flow design:  Because the truck 
was kept in Harare (40kms from Norton) and 
transfer stations not used, the operator 
incurred high transport costs in responding 
to desludging requests and customers 
received a less responsive service.

Linked to this is the question of the viability 
of desludging as a standalone business for 
any enterprise. Bottom of the pyramid 
services are almost always either diversified 
or subsidised or both.

Customer feedback mechanism: Because 

systematic customer feedback mechanisms 
weren’t in place, the operator was not able to 
(a) utilise user satisfaction reports as a 
means to secure future business or (b) utilise 
market insights to adapt the service to 
address needs and demands of the market, 
which is essential for ongoing business 
viability.

Target markets for business viability:  In 
September 2016, it was noted that the 
operator had not yet managed to secure 
non-household clients, which was a 
significant constraint to viability. Between 
then and March 2017, concerted marketing 
efforts and the rainy season paid off and 
institutional customers were secured. The 
trend looks promising but the balance 
between profitability (viability) and 
affordability (of the service to poor 
households) needs to be addressed going 
forward. Without external (project funded 
support), this remains a risk. See next steps.

Capital costs:  Purchasing and importing 
mobile desludging units (or any mechanical 
desludging equipment) is beyond the 
financial reach of small scale enterprises in 
Zimbabwe, or arguably in most stressed 
economies. The capital and capital 
maintenance costs of the MDU and the truck 
need to be subsidised and or affordable and 
accessible financing mechanisms need to be 
in place for the MDU to be a successful 
enterprise.

Target market for the MDU:  The key barrier 
with respect to target market is that the MDU 
is designed to empty small pit latrines in 
high density difficult to reach areas, but its 
enterprise business model is not affordable 
to poor households alone. In addition, there 
are many large septic tanks in the pilot area, 
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and the MDU’s ability to liquefy hard sludge 
and unblock sewers using a high-pressure 
hose was more fully exploited in Murehwa, 
but in reality the extent of solid waste in 
some of the pits meant that they could not 
be desludged by the MDU, with or without 
the use of the high pressure hose.

Competitors:  The Council’s disposal fee was 
an initial barrier to the MDU enterprise, but 
this was subsequently reduced and then 
waived altogether. The need for stronger 
enforcement of bylaws against illegal manual 
desludging and disposal presented and 
continues to present a barrier to the uptake 
of a perceivably more expensive and less 
easily accessible service.

Marketing strategy: Despite efforts to 
promote the service through fliers, 
demonstrations, posters and billboards, a 
survey in August 2016 revealed that only 
25% of households surveyed reported 
knowing about the service. By January 
2017, this had improved dramatically to 
58%, indicating a promising improvement. 
Whether this improvement was yielded by 
the operator’s marketing efforts or the work 
of WASH Champions in the SELF project is 
unclear.

Contract negotiation and management –  
the operator’s focus on generating and 
negotiating new contracts improved towards 
the end of the project, but this needs to be 
further developed. See next steps below.

Taking account of the enabling and constraining factors, the steps needed to 
contribute to the uptake and scale up of the MDU services in small urban centres in 
Zimbabwe are set out below.

8.3 Scaling up – Next Steps

Balancing Business Viability
and Affordability

INGOs and Development Partners continue 
to provide most investments in sanitation 
services in Zimbabwe, and securing 
contracts with them is important to the 
viability and sustainability of the MDU 
service. Future contracts with INGOs, and 
with institutions or corporate customers, is 
essential not only to scaling up the service, 
but also to enable it to continue to offer 
households with a service.

As a result of a relatively large contract 
secured with CAFOD in Murehwa, the MDU 
service cost structure can be set out with 
reasonable accuracy. As Green Earth already 
operates a honey sucker, in keeping with 
normative business practice, this business 
can absorb the staff and administrative 
overheads of the MDU for the first year at 
least. The break even point in this scenario is 
200 trips per year.

In order for the business to grow, Green 
Earth needs to restructure. The MD needs to 
focus on marketing and acquisition; day to 
day administrative activities to be 
undertaken by a newly recruited 
administration officer, and drivers and 
operators need to be recruited who have a 
strong customer orientation.

In terms of investments in equipment and 
human resources, it has been recommended 
that Green Earth purchase the MDU and a 2 
ton truck:

• An offer of $3,000.00 to WHH to 
purchase the MDU was suggested 
based on current financial status, 
the available MDU market and other 
investments.
• Acquire a 2 ton truck with drop 
sides to replace the towing vehicle 
and trailer. The MDU will be 
mounted on the bed. The objective is 
to make the unit more reliable and 
reduce running costs.
• To invest in marketing – newspaper 
adverts, and visits to corporate and 
institutional clients.

The suggested cost structure shows:

• The average operational cost of 
desludging 1m3 of sludge from a pit 
is $6.88
• Taking overheads and number of 
trips into account, this amount 
increases dramatically
• The break even point is reached at 
around 520 trips per year, after 
which a modest profit is
achieved.
• If the honey sucker business that 
Green Earth currently runs absorbs 
the MDU service overheads, the 
break-even is reached at around 200 
trips per year, after which profit is 
substantial.

Local production and capacity: Investigate 
options and costs to convert small honey 
suckers (1.5-2 cubic meters) to MDUs, and 
purchase a motorized pressure pump.



Disposal sites in new areas: A 
database/map of licensed disposal sites in 
Zimbabwe should be developed. This is 
important for upscale into other areas as the 
option of digging a pit for disposal in areas 
without wastewater treatment plants is 
laborious and may not be feasible.

National and provincial advocacy: Develop 
and interactively disseminate visual and IEC 
materials/ infographics to popularise the 
MDU service, noting key messages and 
provincial and national scale up strategies 
developed and set out in Section 6 of the 
report.

Regulatory provisions: EMA in consultation 
with local authorities should develop 
desludging guidelines and standard 
procedures for sludge disposal in areas 
without wastewater treatment plants.

Marketing strategy: The WASH sector is still 
to fully realise the value proposition of the 
MDU in contributing to the SDGs and “safely 
managed sanitation services” especially for 
pit latrines and holding tanks (so called 
septic tanks) i.e. the MDU is able to do what 
the honey sucker is unable to do with 
difficult sludge. In this case the Waste Flow 
Diagram for Norton provides a useful 
marketing tool.

Marketing requires ongoing investment and 
effort, and the MDU strategy will continue to 
target not only its household niche but also 
corporate customers, such as institutions, 
mines, and large development partners and 
INGO programmes. Green Earth should 
continue to promote these services – 
especially through the following channels of 
communication:

• The monthly WASH coordination 
meetings, including demonstrations
• Visits to INGOs by Green Earth

• Visibility in the press (adverts 2 
days per week)
• A news feature – especially 
outlining the special function of the 
MDU
• Maintaining contact with WHH in 
view of future opportunities

Build public private partnerships: A revised 
MoU between NTC and the operator and 
between WHH and the operator should be 
developed. In the longer term, service level 
agreements setting out service level 
standards and benchmarks and tariffs, 
segmented by customer group, will need to 
be developed to strengthen the direct 
accountability relationship between the 
operator/s and councils.

Skills development: Cascade MDU O&M 
training to other staff members so that the 
current operator is not overwhelmed with 
work. Finances permitting, the current 
operator should have an assistant who will be 
mentored and eventually be left to operate 
the MDU in Norton and surrounding areas. 
Identify a local institution that will offer 
MDU O&M training and mentorship in order 
to institutionalise the MDU training and 
skills.

Sector learning and knowledge 
management: The IWSD is a local learning 
and knowledge management institution and 
will structure an ongoing learning and 
documentation agenda around mobile 
desludging in Zimbabwe as well as to 
institutionalise MDU training and 
mentorship.

Customer feedback: A service charter will 
be developed and distributed to customers 
in keeping with the charter developed by the 
Norton Town Council in March 2017, and 
the customer feedback forms used and 
compiled as planned.
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The DFAT-supported Research into Sludge Enterprise (RISE) initiative was developed 
so that a viable model for mobile desludging in small urban centres in Zimbabwe 
could offer:

• Local authorities a new tool to address growing sanitation challenges
• Private operators a viable business option that supports sanitation services
• Reduced costs for institutional sanitation (desludging existing latrines is
  far more cost effective than building new ones)
• Householders with an affordable locally available emptying service
• Local Authorities and the Environmental Management Agency (EMA)
  the opportunity to partner with and regulate the activities of licensed
  operators to ensure that faecal sludge is adequately collected, transported,
  treated and disposed
• Environmental and public health benefits with sludge safely managed
  rather than unsafely and illegally disposed into the environment

The MDU undoubtedly provides a new and needed tool to realise the goal of safely 
managed sanitation, the service needs to be promoted and made available to local 
authorities more widely, and financing mechanisms will need to be identified to cover 
capital costs for importing additional units and or for adapting small honey suckers to 
undertake this function.

Conclusions9.0

The business model has been tested and 
refined, it is possible, with a wider 
institutional and programmatic customer 
base, for the MDU to be added to an existing 
business, and be viable for private operators.
It is far cheaper to desludge and therefore 
rehabilitate existing latrines than to build 
new institutional latrines and household 
affordability needs to be strengthened 
through clustering demand in high density 
areas and through widening the customer 
base.

The Norton pilot demonstrates that the 
regulatory issues can be resolved. Scaling 
that experience out to other areas and 
nationally is possible through existing sector 
structures at provincial and national levels 
and will take concerted effort. The IWSD and 
WHH are committed to ongoing learning, 
advocacy and knowledge sharing towards 
this end.

The Norton faecal waste assessment clearly 
demonstrates clearly that the MDU is a 
significant contributor to safely managed 
and disposed faecal sludge, indeed the MDU 
was the only mechanisms through which 
sludge was safely disposed in the area.

From a social perspective, there is demand 
for the service and no significant behavioural 
change is required on the part of households 
(94% of whom have latrines and 50% which 
need to be emptied) outside of the need to 
utilise solid waste disposal options other 
than pit latrines. Local authorities need to 
make solid waste management systems 
available and enforce bylaws against illegal 
disposal of faecal sludge.

From an economic or financial perspective, 
at USD 35 per 1 cubic metre load, the 
service is currently not affordable to lower 
income households and reduction in cost to 
customers is crucial, which will require 
substantive business to be generated from 
more profitable customers, e.g. institutions 
and INGOs and better business flow design, 
e.g. clustering households based on requests 
received.

Not unlike any mechanical desludging 
equipment, CAPEX subsidies are needed 
simply to maintain and scale up the current 
cost structure of the service.

From an institutional/legal perspective, there 
is a clear need to ensure that future FSM 
services using the MDU provide manageable 



and enabling regulatory provisions at local 
level through negotiated service level 
agreements between councils and operators.

From a skills and knowledge perspective, 
there are limited concerns with respect to 
the need for the operator to put better 
business management systems and reduce 
operating costs by using transfer stations 
and clustering customer requests to enable 
better responsiveness and reduced operating 
costs were highlighted. Periodic ongoing 
mentorship and institutionalising MDU 
operations management is needed.

From a technological perspective, the MDU 
is a good fit for its niche market (high 
density pit latrines) and spare parts supply 
chains are in place within an unpredictable 
market economy.

A database/map of licensed disposal sites in 
Zimbabwe should be developed. This is 
important for upscale into other areas as the 
option of digging a pit for disposal in areas 
without wastewater treatment plants is 
laborious and may not be feasible.

The availability of safe disposal options is 
beyond the ambit of the project but without 
it, sludge will continue to be disposed into 
residential and natural environments and or 
sewage manholes will be overloaded and 
comprised. WWTPs are in a severe state of 
disrepair in most urban centres, this requires 
significant investment in rehabilitation and 
O&M.

The literature notes that typical points of 
failure in the FSM service chain include 
affordability of mandated emptying services 
to poor households; poor quality 
construction of on-site latrines; the density 
of plots; poor road conditions, and the 
paucity of disposal and treatment sites 
leading to high operator transport costs.

The RISE research has shown that the MDU 

provides a viable technical solution to 
density and road conditions. The path 
towards greater affordability and reduced 
operator costs has been identified and next 
steps defined.

Key considerations in developing sustainable 
business models for desludging units in 
small urban centres include the need for 
capital subsidies or financing mechanisms 
to import or produce desludging equipment 
locally; the need to cluster household 
customers and the need to expand the 
service to more profitable customers 
including institutions, corporates and WASH 
programmes.

The RISE initiative has also demonstrated 
that regulatory constraints can be addressed 
at local level by engaging Town Councils and 
EMA.

The analysis of the research concludes that 
desludging of pit latrines can be undertaken 
as a profitable small-scale business in small 
urban centres in Zimbabwe provided that:

(a) the right balance of household 
and institutional/ corporate clients is 
engaged and that CAPEX costs are 
subsidised;

(b) clear Service Level Agreements 
are established with Local 
Authorities setting out 
complementary areas of operation, 
synchronised costs; reduced disposal 
fees and the contribution of the 
authority to social marketing and 
enforcement of illegal disposal 
bylaws;

(c) business flow systems are well 
established to reduce operational 
costs, and

(d) supply chains and O&M skills 
continue to be developed.
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Annexes

1.  An assessment of the faecal waste flows in Norton

2.  Customer feedback survey report

3.  Household survey questionnaire

4.  Adapted TAF questionnaire applied

5.  Summaries of the TAF data collected at feasibility,

  mid-line and endline

6.  TAF 1 workshop report

7.  TAF 2 workshop report

8.  TAF 3 workshop report

9.  Contract between Welthungerhilfe Zimbabwe

  (WHH) and Green Earth

10. MoU between Green Earth and NTC

11. New assessment indicator sheet
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