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MANUFACTURING POLLUTION
Synopsis Series 1: Country and Sector Priorities

The Sustainable Manufacturing and Environmental Pollution (SMEP) programme 
is funded by the UK’s Foreign, Commonwealth, and Development Office (FCDO) and 
implemented in partnership with UNCTAD (the United Nations Conference on Trade 
and Development). SMEP aims to improve existing knowledge on the environmental 
and health impacts of trade-exposed manufacturing across sub-Saharan Africa (SSA) 
and South Asia (SA) and develop solutions that address complex technical, regulatory, 
capacity, feasibility, and social challenges.

SMEP builds on a scoping study carried out by Stockholm Environment Institute (SEI) 
and York University, which identified several key industries in SSA and SA, namely 
food and beverages, textiles, chemicals, electrical equipment, and metals and the 
environmental and health impacts of these.

To complement this study, SMEP funded further exploration to obtain country- and 
sector-focussed insights and unpack these findings into potential areas for future 
SMEP funding of large-scale targeted research and possible interventions at a regional, 
country or more granular level.

As part of the SMEP prioritisation work for East Africa, Teifa IQ, in partnership with 
the Ethiopian Society of Chemical Engineers (ESChE), Cleaner Production Centre of 
Tanzania (CPCT), and Kenya National Cleaner Production Centre (KNCPC) undertook:

• A Country Review of Manufacturing and Pollution in Kenya, Ethiopia and Tanzania. 

• Prioritisation of industries for intervention, using a set of agreed qualitative economic, 
environmental and social criteria.

• Detailed mapping of the following selected sectors: the Distillery Sector in Kenya, 
Tanneries and leather products in Ethiopia and Textiles in Tanzania.

This is a synopsis of the main report which is available on request; please email  
info@smepprogramme.org.
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Methodology
A standard methodology was used in all three countries to generate the Country Reviews, which 
looked at the main manufacturing sub-sectors i.e., those with substantial economic contributions, 
and included analysis of each sector’s performance and its future potential:

•	 Literature review: all available and relevant documents, sub-sector reports and statistical data 
were identified and reviewed through desk research.

•	 Semi-structured stakeholder interview: representatives of relevant institutions or individual 
experts were interviewed with the specific purpose of filling in some of the critical data gaps.

 The prioritisation exercise analysed the sectors against the following criteria: 

These indicators and criteria were contextualised based on the available data and information from 
national and international statistical databases; where necessary proxy indicators were used in 
the absence of statistical data directly related to the indicators. Customised interviews were also 
carried out with the most relevant stakeholders that could provide information in place of the lack 
of data. 

Baseline report and annexes available on request
The baseline report and its annexes (if any) are available on request to info@smepprogramme.org.

Economic

i. Contribution to GDP
ii. Contribution to export earnings
iii. Contribution to Manufacturing Value Addition (MVA)
iv. Innovation and competitiveness

Environmental

i. Pollution load 
ii. Toxicity and hazard characteristics
iii. Safety and health impacts
iv. Community/neighbourhood complaints

Social
i. Contribution to employment
ii. Projected job creation potential 
iii. Share of employment and ownership by women

Baseline Report Synopsis Report on distilleries, textiles and tanneries by Teifa IQ (2021)

mailto:info@smepprogramme.org
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Kenya

Snapshots: key polluting sectors
Eight sectors were evaluated namely: Pharmaceutical and Medical Equipment; Leather Products 
and Footwear (Tannery); Food and Beverage (Distillery); Metal and Allied Sector (Iron and Steel 
Manufacturers); Textile and Apparel; Timber, Wood and Furniture; Edible Oil Sector and Paper and 
Board. Three priority sectors were prioritised for the Sustainable Manufacturing and Environmental 
Pollution (SMEP) programme:

Food and Beverage Sector – Distillery sub-sector 
The food and beverage (F&B) sector is the highest manufacturing contributor to Kenya’s GDP 
(OCA,2021). In 2017, exports from the F&B sector were valued at US$ 254.686 million, while US$ 
245.280 million was spent on imports of food and beverages. Food processing enterprises get most 
of their raw materials from local agricultural outputs. Growth in the industry significantly impacts the 
overall economy.

However, the F&B sector emits toxic dyes and chemicals, effluent, and greenhouse gases causing 
health and environmental impacts such as respiratory problems, cancer, neurological challenges, 
altering the natural environment, and biodiversity loss (OCA, 2021). 

The distillery sub-sector is at the sugar processing tail end. Distilleries generate large volumes of 
wastewater (referred to as vinasse). The sugar and distilleries sectors have high pollution loads 
due to refractory pollutants such as vinasse, which confers very high biological pollution measured 
in 5-day Biological Oxygen Demand (BOD5) and high chemical pollution measured in terms of 
Chemical Oxygen Demand (COD). Discharging vinasse directly into watercourses results in the 
death of fish and another aquatic biota (Lara et al., 2011). This effluent has a foul odour and is 
difficult to treat because of its high pollution loading. Many communities have complained to the 
regulatory agencies and even petitioned parliament about distillery operations, but the government 
cannot afford to let such facilities be wound up because the revenue generated from distillery 
products is huge.

Leather Products and Footwear Sector – Tannery sub-sector 
The value of leather exports is targeted to increase from US$ 140 million to $500 million by 2022. 
The sector is forecasted to manufacture 20 million shoes and create 50,000 new jobs. The Tanneries 
sub-sector plays a critical role in the development of leather footwear which has been marked as 
one of the contributors to the President’s Big 4 Agenda (Kenya Association of Manufacturers, 2018). 

Tanneries emit toxic chemicals, metals and eluent via land, air and water, causing several 
environmental and health challenges such as upset stomach, skin rashes, cancer and damage to 
plants, soil and water (OCA, 2021). Most tanneries discharge raw effluent directly into municipal 
sewers without observing relevant effluent treatment processes. It has been estimated that tanneries 
generate solid wastes of 800kg for every ton of hides processed from raw to the finished stage. The 
wastes constitute fleshing (50-60%); chrome shavings, chrome splits and buffing dust (35-40%); 
skin trimmings (5-7%) and hair (2-5%) (Kanagaraj et al., 2006). The foul odour emitted from the 
effluent of tanneries has made communities demonstrate against most tanneries in Kenya.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7271162/
https://kam.co.ke/kam/wp-content/uploads/2018/10/KAM-Manufacturing-Deep-Dive-Report-2018.pdf
http://nopr.niscair.res.in/handle/123456789/4856
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Metal and Allied Sector – Iron and Steel Manufacturing sub-sector  
In 2017, iron and steel imports were 1.3 million tonnes valued at US$ 835.80 million, and exports 
estimated at 108,717 tonnes valued at US$ 117.17 million (Kenya Association of Manufacturers, 
2018). Closure of iron and steel manufacturing companies in Nairobi, Kisumu and Machakos 
Counties due to complaints about the loss of life due to respiratory-related complications makes 
this sub-sector a priority in Kenya.

https://kam.co.ke/kam/wp-content/uploads/2018/10/KAM-Manufacturing-Deep-Dive-Report-2018.pdf
https://kam.co.ke/kam/wp-content/uploads/2018/10/KAM-Manufacturing-Deep-Dive-Report-2018.pdf
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Industry focus: Distilleries
The distillery industry contributes over KSh. eighty billion (US$ 800million) in taxes every year and 
offers employment, especially in the distribution and sales value chain. The alcohol manufacturing 
industry in the formal sector has a high service employment multiplier and supports an extensive value 
chain that includes agriculture, manufacturing, distribution, and retail sectors. Sale of wines, spirits 
and the local brew is a vital income-generator for emerging entrepreneurs and poorer households, 
especially women. Many manufacturing firms in Kenya are concentrated in manufacturing ‘hubs’ 
of the country such as Nairobi, where access to raw materials and resources such as skilled labour 
and appropriate technologies are available. The industry sources most of its raw materials and 
primary inputs domestically through purchases from other sectors within Kenya.

Kenya’s distillery industry can be categorised by as:
• Formal and informal distilleries by their legal stature.

• Macro or small and medium enterprises by their scale of human and financial capital investment; and

• Modern or traditional by the type of distilled drink produced and/or traded. 

Problem statement
The emission of waste product vinasse has had devastating effects, in some cases leading to 
fatalities of animals and fish, the sources of livelihoods for some communities. The generation and 
management of vinasse by the distilleries in Kenya has proven to be a significant challenge. One 
large distillery for example, generates 675M3 of vinasse per day, or 202,500 M3/year. If all five of the 
largest distillers generated an equivalent amount, over 1million cubic metres would be generated 
annually. 

Non-compliant effluents come with severe health and environmental costs. Water is the main 
pathway for dispersal of distillery wastes resulting in it affecting neighbouring communities, i.e., 
human settlements, schools, hotels, restaurants etc. On the other hand, effluents can render the 
enterprises non-compliant with regulatory standards, which could lead to immediate closures of the 
polluting plants, with consequent loss of local jobs. The strong unpleasant odour of the distillery 
waste pollutes the air, another pathway for distillery waste.

Working with distilleries in Kenya on pollution control and management technologies (for example, 
using vinasse as one of the substrates to produce bio-fertiliser and creating green jobs) could 
ensure that communities live in harmony with the distilleries.

Innovation, scaling up and challenges 
The Accumulator Battery Manufacturers & Exporters Association of Bangladesh (ABMEAB) The 
distillery sector has much potential for growth and innovation along the entire value chain:
• Sugar and distillery by-products (including – ironically – vinasse) have many uses, including as fertilisers 

(Figure 1). This is due to diversified uses of ethanol in the pharmaceutical and chemical industries, 
alcoholic beverages, transport, and cooking. When all the planned ethanol production facilities are 
established, Kenya will have the capacity to supply all the bioethanol required to implement the 
proposed biofuels (E10) blending program (Government of Kenya, 2014). Under current circumstances 
where most sugar companies are contemplating starting ethanol production, this will result a massive 
shortage of molasses for established ethanol manufacturing plants. These challenges will force the 
sugar companies to diversify in terms of raw materials they use; sweet sorghum has been floated as 
one alternative (MOE/GTZ, 2008; MOE, 2009).

https://www.greengrowthknowledge.org/sites/default/files/downloads/policy-database/KENYA%29 National Energy Policy%2C 2014.pdf
https://landmatrix.org/media/uploads/kereaorgwp-contentuploads201212a-roadmap-for-biofuels-in-kenya_opportunities-and-obstaclespdf.pdf
http://www.worldagroforestry.org/downloads/Publications/PDFS/rp17074.pdf
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• Opportunity also exists to promote water use efficiency, through the recovery of fermenter cooling 
water, wash water, condenser cooling water, etc. 

• Recovery of valuable materials is possible, from fermenter sludge, spent wash, carbon dioxide capture 
for purification to industrial grade for sale etc.

Intervention logic
Figure 2 on the next page shows proposed potential activities that may be undertaken by the SMEP 
programme to deal with pollution problems and the primary actors to be involved in the intervention.

Considering the possible pollution management options for Kenyan distilleries, the consultant 
considers that installing multiple-effect evaporators to produce Condensed Molasses Solubles 
(CMS) remains the most viable practical solution for managing spent wash, as the process of 
producing CMS reduces the volume of raw spent wash and makes use of evaporated water, 
reducing the overall pollution impacts on water bodies. 

In addition, these CMS will then be supplied to fertiliser manufacturing plants as raw materials (a 
new fertilizer manufacturing site, under construction in Kisumu, has indicated it needs CMS as one 
of their raw materials for making bio-fertiliser). This will promote industrial symbiotic relationships 
between distilleries as it has the potential to turn the longstanding pollution nuisance into an income-
generating stream. 

The continued operation of informal distillation near riverbanks promotes water pollution. These 
informal distillers discharge directly to the rivers used mainly by the populations around them, 
endangering the lives of the people, the fish, and the farm animals that drink the water. Given the 
difficulty of treating vinasse, attention needs to be given to the regulation of effluent discharge to 
the sewer and the environment by these informal distillers.

Sugar Cane Milling

Bagasse 
(Boiler)

Sugar

Molasses Fermentation

Vinasse

Ethanol

Figure 1: Sugar (distillery) value chain
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● Investment in appropriate technologies by the 
sugar factories
● Farmers training on proper crop husbandry
● Invest in high yielding and faster maturity 
canes 
● Incorporation of RECP technologies and 
techniques in Sugar Factories 

●Enforce the sucrose content payment policy
● Training of cane farmers, transporters and  
factory management
● Regular improvement and maintenance of the 
road network for timely sugarcane delivery to 
factories
● Improve quality checking of molasses 
delivered for processing

● Explore alternative feedstock for ethanol 
processing to molasses

● Proper quality check of molasses before use
● Adhere to set standards of  water-molasses 
mixing to avoid wastage and improve quality 
● Proper housekeeping to prevent leakages, 
overflows and spillages

● Increased water use efficiency
● Polishing and re-using condensate 
● Multiple effect evaporators
● Training of factory workers on water efficiency 
and management

● Provision of adequate PPEs
● Installation of real time monitoring air quality 
equipment 
● Installation of deodorizer

● Cooling water to be polished and recycled
● Vinasse to be used for biogas generation 
through anaerobic bio digestion
● Increase water use efficiency
● Use  vinasse to generate Carbon dioxide 
(industrial and food grade)
● Training of staff on wastewater management 

● Reuse  of  packaging materials e.g carton 
boxes, packaging bottles etc
● Embrace bulk packaging 
● Incorporate RECP technologies in managing 
waste
● Use of alternative biodegradable packaging 
materials

● Regular maintenance of packaging equipment 
to reduce wastage of product
● Incorporation of RECP technologies to reduce 
product loss
●Training of industry staff on waste 
management 

● Need for a regulation on gasoline blending
● Increase awareness levels on blended gasoline 
fuels use 
● Increase incentives to users of the blended 
gasoline (gasohol) fuels

● Regularize the informal sector
● Subsidized distillation and packaging system

● Reduce the taxation of the distillery products

Process Pollution Problem Target Action Responsibility

Sugar Processing 
Plants

Inadequate supply of 
molasses

Low quality 
molasses

High cost of 
molasses

Feed Preparation
Resource 

Management (water 
and molasses)

Fermentation Wastewater 
generation

Odour (Air pollution)

Distillation
Wastewater 

generation and 
pollution

Packaging Solid Waste

Liquid Waste

Marketing Lack of 
operationalization of 

gasoline blending 

Informal distilleries

High Taxation

● Sugar Processing Factories Owners
● Sugarcane Farmers
● Agriculture and Food Authority (AFA) 
● Sugar Directorate Kenya
● KNCPC
● KESREF)

● Sugarcane Farmers
● Agriculture and Food Authority (AFA) 
● Sugar Directorate Kenya
● Transporters of Sugarcane and Molasses

● Agriculture and Food Authority (AFA) 
Sugar Directorate Kenya
● Research Institutions e.g Kenya 
Industrial Research and Development 
Institute (KIRDI)
● Universities
● KNCPC

● Distillers

● Distillers
● KNCPC

● Distillers
● NEMA
● KNCPC

● Distillers
● National Environment 
Management Authority 
(NEMA)
● Research Institutions e.g 
KIRDI
● Universities

● Distillers
● NEMA
● KNCPC
● International Partners

● Distillers
● NEMA

● Distillers
● Energy and Petroleum Regulatory 
Authority (EPRA)

● Informal Distillers
● NACADA
● Research Institutions
● Universities

● Kenya Revenue Authority (KRA)

Figure 2: Sugar and distillery sector intervention options
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Pollution intervention indicators and performance 
monitoring
The ultimate principal indicator of success will be the zero release of waste by distilleries into 
the environment. This will depend on their enhanced willingness to develop and ultimately invest 
in circular economy technologies and techniques. The decision to invest is complex; it involves 
economic considerations, enterprise culture, knowledge and skills, social aspects, the support or 
otherwise of the regulatory environment, and technical support. Therefore, several actors will require 
differently targeted interventions to (among others) raise awareness to remove “myths”, build skills, 
provide technological solutions, and review regulatory and enforcement approaches. International 
support will be required in Environmentally Sound Technology (EST) transfer identification and 
evaluation of both front-and end-of-pipe technology transfer and development, including support 
for the preparation of technology investment projects.

Indicators for success of the interventions include:

i. Number of distilleries and technical staff trained in sustainable manufacturing practices 
(resource efficiency, cleaner production, industrial symbiosis, green value chain, integrated 
waste management etc.)

ii. Number of distilleries implementing Circular Economy programmes as well as environmental 
compliance regimes for distillery effluent.

iii. Number of Cleaner Production options identified and being implemented.

iv. The quantities of pollution reduced in tons per year and volume of clean wastewater/air quality 
realised.

v. Efficiencies realised by industry in material, water, and energy consumption per ton of product.

vi. Increase in public and industry awareness levels of the benefits of distilleries pollution prevention 
and waste minimisation.

vii. Indicators of formulated and implemented Resource Efficient and Cleaner Production strategies.

viii. Development and implementation of National and County Distillery Pollution Prevention Action 
Plans.

Baseline report and annexes (if any) available on request to info@smepprogramme.org:

•	 Kenya Country Review Final Report – Teifa IQ (2021) 

•	 Kenya Distilleries Intervention Strategy Final Report – Teifa IQ (2021)

mailto:info@smepprogramme.org
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Ethiopia

Snapshots: key polluting sectors
Teifa IQ, in partnership with the Ethiopian Society of Chemical Engineers (ESChE), assessed the 
Ethiopia manufacturing sectors. Three industrial sub-sectors were identified as priorities for possible 
SMEP intervention:

Textile Sector
The apparel and textile sector experienced rapid growth between 2011 and 2016, in line with the 
strong focus given to it by government, mainly due to its potential value add as an export-oriented 
industry (Oqubay, 2018). Textiles and garments are also focus sectors in the national industrialisation 
development trajectory through the Industrial Parks Development Programme. However, the textile 
industry generates a vast amount of liquid waste, including effluent containing some substances 
hazardous both to human health and the environment, and other organic and inorganic pollutants. 
There are a few good examples of efforts to comprehensively address the pollution associated with 
the sector, such as the textile and garment focused Hawassa Industrial Park (HIP), which has put 
in centralised Zero Liquid Discharge (ZLD) treatment technology to address some of the effluent 
discharge and pollution-related issues.

Leather and Leather Products Sector
The leather and leather products sector has been identified as a strategic priority in several national 
industrial strategies and in all five-year national development plans over the past 20 or more years. 
The value of leather and leather products exports has also increased from an average of US$ 53 
million (between 1996 and 2000) to US$ 135 million (between 2013 and 2017). Similarly, employment 
almost doubled from 2012-2013 to 2017/2018, mainly due to growth in the footwear sub-sector. 
A 2018 study shows increased foreign investment and co-ownership of tanneries in Ethiopia 
(Brautigam et al, 2014). However, considering the potential of the leather and leather products 
sector and GoE commitment, the industry’s growth rate still falls notably short of expectations in 
terms of quality, production volume, and foreign currency earning (Ministry of Industry, 2016).

The sources of environmental pollution in the leather processing value chain includes pollution 
related to livestock husbandry, slaughtering, tanning, and producing leather goods. Tanning is 
a significant source of pollution, which involves large quantities of water, inorganic and organic 
chemicals, and metals such as chromium. A specific environmental health concern is workers’ 
exposure to harmful volatile organic compounds (VOCs) arising from adhesives.

Food and Beverages Sector   
Of the total of 3,627 manufacturing industries that were registered in 2016/2017, 26 per cent were 
F&B industries, employing over 21 per cent of all factory workers in the country. Notably, the F&B 
sector has one of the highest proportions of females in its workforce in comparison to other sectors 
(CSA, 2018). 

The primary source of environmental pollution in the F&B sector is organic and oxygen-demanding 
waste with high BOD and COD values. Solid waste, including waste from plastic products used for 
food packaging, and chemicals, including adhesives used in the food packaging process, can also 
have negative implications for human health and the environment.

http://www.eschenew.com/
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/WPS_No_299__The_Structure_and_Performance_of_the_Ethiopian_Manufacturing_Sector_A.pdf
https://comtrade.un.org/pb/downloads/2018/VolI2018.pdf
https://pedl.cepr.org/content/flying-geese-ethiopias-leather-cluster-understanding-asianchinese-impact
https://allpi.int/courses-and-publications/reports/leather-strategies?download=104:ethiopia-leather-strategy
https://www.tralac.org/images/docs/13204/the-structure-and-performance-of-the-ethiopian-manufacturing-sector-afdb-wps-299-june-2018.pdf
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Industry focus: Leather and Leather Products
The leather and leather products sector was identified as an important strategic area of focus for 
Ethiopia. Ethiopia’s leather sector enjoys significant international comparative advantages owing 
to its abundant raw materials, highly skilled workforce and low costs. Ethiopia has Africa’s largest 
livestock population (sixth in the world); third largest sheep population in Africa (tenth in the world) 
and third largest goat herds in Africa (eighth in the world).

In Ethiopia, there are 23 tanneries converting hides and skins into different types of finished 
leather, 21 medium and large footwear manufacturing companies, 4 leather gloves manufacturing 
companies and more than 43 leather goods and garments manufacturing companies (LIDI, 2018). 
In the leather value chain, women are concentrated in the tannery, footwear, leather articles and 
gloves manufacturing; accounting for between 70 per cent and 80 per cent of employees in these 
footwear and leather products segments.

Export potential has been strengthened in recent years by increased foreign investment in the 
leather footwear and gloves sub-sectors. The most critical leather exports include finished leather, 
leather footwear and leather products. The leather and leather products industry also has the 
potential to form regional value chains and add more value to the regional export. To this end, the 
Common Market for Eastern and Southern Africa (COMESA), the Economic Community of West 
African States (ECOWAS) and the Southern African Customs Union (SACU) were identified as three 
trade blocs in Africa that have the potential for forming Regional Value Chains in the leather and 
leather products sector.

Problem statement
There are a range of water, solid, and air pollutants at different stages of leather processing. Common 
water pollutants and polluted water states include  high levels of biological pollution as measured 
in BOD and COD; SS (suspended solids); TDS (total dissolved solids); alkalinity; sulphides; organic 
nitrogen; and ammonia, while the solid pollutants include fleshing residues, hair, lime, lime split, 
trimmings, chrome split, shavings and organic matter containing sludge. Air pollutants include 
hydrogen sulphide with its “rotten egg” smell, ammonia (also with a pungent smell) and solvent 
vapours.

Among the leather processing stages, tanning is the primary polluter of the environment and has a 
strong potential to cause pollution to soil, water, plants, vegetables, and terrestrial and atmospheric 
systems owing to the discharge of untreated effluent. The transformation of hides into leather is 
usually done using tanning agents, and the process generates highly turbid, coloured and foul-
smelling effluent. Tanneries in Ethiopia generate about high amounts of liquid and solid wastes per 
day (Abajihad, 2012; Teklay et al., 2018). The characteristics of tannery effluent vary considerably 
from tannery to tannery depending upon the size of the tannery, chemicals used for a specific 
process, amount of water used and type of final product produced by a tannery. 
• Opportunity also exists to promote water use efficiency, through the recovery of fermenter cooling 

water, wash water, condenser cooling water, etc. 

• Recovery of valuable materials is possible, from fermenter sludge, spent wash, carbon dioxide capture 
for purification to industrial grade for sale etc.

https://www.unido.org/programme-country-partnership/ethiopia
https://leatherpanel.org/content/leather-industry-development-institute-lidi-ethiopia
http://213.55.95.56/bitstream/handle/123456789/1464/Zulfikar Abajihad.pdf?sequence=1&isAllowed=y
https://www.omicsonline.org/open-access/quantification-of-solid-waste-leather-generation-rate-from-the-ethiopian-leather-sector--a-contributing-perspective-to-waste-manag-2576-1463-1000208-102312.html
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Intervention logic
Environmental pollution from leather processing needs to be looked at holistically, rather than just 
at a single production stage. Table 1 below takes a value-chain approach in presenting a summary 
of pollution and other related challenges pertaining to the leather sector in Ethiopia, the proposed 
solutions to address these challenges, and key actors that need to be partners and/or stakeholders 
in the implementation of these solutions.

Table 1: Summary of pollution challenges, opportunities, and barriers in Ethiopia leather sector

Sector pollution and 
other challenges 

Solutions proposed Opportunity Primary 
partners

Implementation 
Stakeholder

Barriers  

Pre-slaughter, 
slaughter and post 
slaughter quality 
problems of hides and 
skins 

Training on modern 
livestock management 
techniques with special 
emphasis on methods 
of obtaining improved 
quality row hides and 
skins

Common and 
convenient training 
facilities can 
be obtained in 
universities. 

Farmers  Ministry of 
Agriculture; 
Veterinary 
Medicine; 
Universities.

Farmers may 
be scattered 
thorough out 
the country 
and several 
training 
centres may 
be required.

Adopting modern 
livestock management 
techniques, including 
the use of manufactured 
animal feeds

Access to 
finance may be 
obtained from 
micro-finances in 
regional states

Farmers Veterinary and 
agriculture 
extension 
personnel; 
Ministry of 
Agriculture

Maybe too 
costly for 
scattered, rural 
farmers

Establishing central 
slaughterhouses

Promotion to 
get private 
investors and 
local governments 
to invest in 
establishing 
central slaughter-
houses

Private 
investors; 
Local 
government

Ministry of 
Agriculture

It might need 
significant 
incentives to 
get the privet 
sector to 
invest.

Promotion to use 
central slaughterhouses

Promotion to 
get backyard 
slaughterers and 
butchers to use 
meat from central 
slaughter houses 

Individual 
households 
and 
butcheries

Local Government; 
Ministry of 
Agriculture

It might take 
longer to 
change the 
culture of 
backyard 
slaughter.

Excessive Total 
Dissolved Solids 
(TDS) in the effluent of 
conventionally treated 
tannery effluents makes 
the receiving water 
body unfit both for 
livestock watering and 
for irrigation

Zero Liquid Discharge 
systems. ZLD systems 
concentrate dissolved 
solids until only damp 
solid waste remains. 
Solid waste is disposed, 
and nearly all water is 
reclaimed and reused.

Modjo Leather City 
Project; Hawassa 
Industrial Park has 
experience in ZLD 

Tanneries 
with common 
treatment 
facilities

Ministry of Trade 
and Industry; 
SMEP; 
Development 
partners

Has already 
taken long time

Handling of Waste from 
Wet Fleshing Process: 
Due to high moisture 
content handling 
and transportation of 
fleshing waste become 
difficult

Applied research on the 
production of glue and 
biogas (biomethanation) 

Promotional 
workshops and 
seminars; LIDI or 
ESChE can take 
the initiative

Tanneries LIDI; 
SMEP; 
Development 
partners; 
Potential investors.
Research 
Institutes; 
Universities

The amount 
might be too 
small for good 
economy of 
scale in small 
towns
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Chrome Waste 
Management: Given 
the close correlation 
between chrome tanning 
and the environmental 
impact of leather 
processing, auditing the 
efficiency of processing 
operations takes on 
prime importance

Training on chrome 
waste management

Identifying relevant 
professionals; 
ESChE’s access to 
professionals is a 
good opportunity

Tanneries 
Effluent 
Treatment 
Plant 
Personnel

LIDI; 
ESChE;  
Universities; 
SMEP

Chrome 
handling might 
require plant 
facilities that 
tanneries 
might consider 
too expensive

Hydrogen Sulphide 
Gas for ETPs Handling: 
Hydrogen sulphide gas 
present in tanneries and 
effluent treatment plants 
(ETPs) has proven fatal 
to workers exposed to it 
many times.

Training on 
occupational, safety and 
health protection issues 
related to tannery 
operations

Identifying relevant 
professionals; 
ESChE’s access to 
professionals is a 
good opportunity

Tanneries 
ETPs 
Personnel

ESChE;  
Universities;  
SMEP; 
Development 
Partners

H2S handling 
might require 
laboratory and 
plant facilities 
that tanneries 
might consider 
too expensive

Implementation of 
occupational safety and 
health protection rules 
and regulations and use 
of PPE

Identifying 
tanneries with 
H2S handling risk. 
LIDI might have 
the database or 
the access to 
tanneries

Tanneries Tanneries;  
LIDI

There might 
not be legally 
enforceable 
safety rule

Tannery Sludge 
Treatment: The 
presence of chromium 
limits disposal and or 
conversion possibilities 
of tannery sludge

Training and promotion 
of alternatives 
technologies to landfills:
• Anaerobic digestions
• Solidification and 

stabilisation

Identifying trainers 
and trainees; 
ESChE’s access to 
professionals is a 
good opportunity. 
Universities can 
also be engaged.

Tanneries 
with ETP; 
Common 
Treatment 
Plants

ESChE; 
LIDI;  
Universities;  
SMEP; 
Development 
Partners

There might 
not be 
significant 
barrier for 
training

Implementation of:
• Anaerobic digestions
• Solidification and 

stabilisation

The validation 
workshop proved 
that there is a 
significant need 
for tannery 
sludge treatment 
technologies

Tanneries; 
Common 
ETP

MoTI; 
LIDI; 
SMEP; Potential 
investors; 
Research 
Institutes; 
Universities

The capital 
investment 
might be 
beyond the 
capability of 
individual 
tanneries

Integrated and 
Resource Efficient and 
Safe Management of 
Tanneries

Training ESChE has 
experience 
in delivering 
training in 
resource efficient 
manufacturing

Tanneries ESChE; 
National Cleaner 
Production Centre 
of Ethiopia; 
SMEP

No significant 
barrier in 
organising and 
conducting the 
training

Baseline report and annexes (if any) available on request to info@smepprogramme.org:

•	 Ethiopia Country Review Final Report – Teifa IQ (2021) 

•	 Ethiopia Tanneries Intervention Strategy Final Report – Teifa IQ (2021)

mailto:info@smepprogramme.org
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Tanzania

Snapshots: key polluting sectors
The manufacturing sector in Tanzania consists mainly of food processing (24%), textile and clothing 
(10%), chemicals (8.5%) and others including beverages, plastics, leather and leather products, 
paper and paper products, and publishing and printing. Based on the assessment conducted, the 
following three industrial sub-sectors were identified as priorities for SMEP intervention:

Food and Beverages Sector
The F&B sector employs 78,746 persons which is 44.4% of total employment  and has the largest 
number of industrial establishments nationally  constituting 41.6% of the total number. It is the 
leading sector in contributing to both local and export sales. It also has a high potential for job 
creation and innovation. However, the industry contributes to environmental pollution across all 
three pollution pathways of water, air and soil.

Textiles and Wearing Apparel Sector
This sector is the fourth-ranked sector for employment creation, export sales and manufacturing 
value addition. It also has a high potential for job creation innovation, and currently has high rates 
of female employment. 

Globally the textile industry has served as the entry point for industrialisation of many OECD 
countries and newly industrialising economies. The latest cases of strong industrial development 
built on the textile sector include China and India and, more recently, Bangladesh and Vietnam. The 
sector has the potential to attract substantial Foreign Direct Investment (FDI) to sectors that are 
more participatory for domestic investors and producers.

However, the textiles sector contributes significantly to environmental pollution in water, air, and soil 
due to various hazardous chemicals used in the textile industries. For this reason it is among the 
leading sectors generating community and neighbourhood complaints.

Leather and Related Products Sector   
Tanzania is among the leading countries in Africa in livestock farming, especially cattle, but it has 
not been able to fully utilise the by-products generated from livestock, particularly hides. Therefore, 
the leather and related products sector has potential for innovation and job creation. Hazardous 
chemicals are used in tanneries, contributing to a high environmental pollution load into water, air 
and soil. Leather and related products are among the sectors that receive many complaints from 
local communities due largely to odours emanating from leather processing facilities.

https://www.tanzaniainvest.com/industry
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Industry focus: Textiles
The Tanzanian Textile and Wearing apparel sector is an example of where local, industry-specific 
knowledge on a key manufacturing sector can be replicated across African countries, It is the fourth 
sector for employment creation, export sales and manufacturing value addition. It also has a high 
potential for job creation and innovation. 

Cotton and textile sectors in Tanzania employ a substantial number of people along the value chain; 
the majority are smallholder farmers who depend on cotton for their livelihood. Approximately 
40 per cent of the Tanzanian population is directly or indirectly dependent on cotton for income. 
Approximately 400,000 hectares are used to sow cotton by 350,000 to 500,000 smallholder farmers. 
The crop typically yields 260 kilograms of lint per hectare and is completely rain-fed. Cotton is 
cultivated in 45 out of 127 districts and 15 out of 25 regions (Mtunga 2016).

Tanzania is among the top seven countries producing organic cotton in the world. The largest 
production areas include Shinyanga, Meatu and Singida. Organic cotton fetches a premium price 
compared to conventional cotton; this presents an opportunity to conquer the niche market of organic 
textile products. However, more than 70 per cent of Tanzanian cotton is currently being exported 
unprocessed, although it is possible to produce yarn, fabrics and clothing locally. Therefore, there 
is a great potential for developing the textile sector.

Tanzania is also the largest producer and exporter of cotton fiber in the Eastern Africa region, 
but this has limited value addition. Textile and apparel manufacturing firms produce cotton yarn; 
khanga, kitenge and kikoi fabrics; bed linen and other home textiles for local and regional markets. 

By 2017, there were about 17 factories involved in export trade that focus on the regional market 
in East Africa and South Africa, though exports to USA under AGOA (the African Growth and 
Opportunity Act) have grown over the past five years.

Problem statement
Textile industries are among the worst manufacturing polluters globally; they generate a significant 
amount of air emissions, solid waste and wastewater containing hazardous chemicals. During the 
textile mapping exercise, five of the nine textile and garments industries in Tanzania were found 
to generate more than 885,000 m3 of liquid waste and more than 3,655 tons of solid waste per 
annum. Moreover, a significant amount of polluting air emissions is generated from coal and diesel 
for running different machines and types of equipment. 

The textile industry produces air and noise pollution through spinning and weaving fabrics, 
while processes such as scouring, washing, bleaching, printing and dyeing fabrics have waste 
effluent containing high volume of water and toxic chemicals such as hydrogen peroxide, sodium 
hypochlorite and detergents. These processes are responsible for direct discharge of wastewater 
effluent containing toxic metals including chromium, arsenic, copper and zinc; dyes (e.g., Azo dyes); 
bleaching agents (e.g., hydrogen peroxide and chlorine-based bleaches), inorganic pollutants 
(nitrates, phosphates) and other solid wastes. The released pollutants cause high BOD and COD 
in wastewater and aquatic pollution (i.e., toxicity to aquatic organisms; bioaccumulation of toxic 
metals; eutrophication and reduction in dissolved oxygen), causing various diseases such as 
cancer, skin irritation, loss of aquatic species, and loss of soil quality and reduced agricultural yield.

Even though all nine existing textile and garment industries are in areas designated for industrial 
activities, they are not very far from residential areas and other population centres. Almost all the 
nine industries are in urban centres, the nearest population centres being located within 1km from 
the industries. Some industries are located close to water bodies such as rivers and lakes. Therefore, 
if not well managed, wastes generated from these facilities pose great danger to human health 
and the environment. Wastewater containing hazardous chemicals may enter the municipal storm 
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water drainage systems and ultimately affect the community through water and soil contamination. 
Likewise, air emissions affect the surrounding community, primarily those individuals located down 
wind of the site. People and the environment could also be affected through haphazard disposal of 
solid waste.

Intervention logic
Various materials used for production activities in the textile and garment industries end up in waste, 
and a significant quantity of water and energy is used, leading to high levels of wastewater and air 
emissions. Therefore, one of the most efficient and practical management of pollution generated 
from the textile and garment industries is adopting Resource Efficient and Cleaner Production 
(RECP) practices. RECP practices will prevent and minimise waste generation at source through:
• Input substitution of raw materials, 

• Use of modern technology which consumes a low number of resources (i.e., energy and water), 

• Use of alternative sources of energy like solar and biomass, 

• Awareness to workers on environmental issues and energy conservation measures, 

• Recycling and reuse of waste, and

• Production of valuable by-products.

Implementing RECP practices in the textile industries will also generate economic value and social 
benefits from reprocessing, reuse and recycling of waste.

Table 2: Pollution path, pollutants, and potential interventions

Pollution 
Path Pollutants Potential intervention 

Water

Direct discharge of wastewater effluent 
containing toxic metals: chromium, 
arsenic, copper, and zinc; dyes (e.g., 
Azo dyes); bleaching agents (e.g., 
hydrogen peroxide and chlorine-based 
bleaches, inorganic pollutants (nitrates, 
phosphates) and other solid wastes.

• Chemical substitution, recovery and reuse 
of chemicals. 

• Adoption of innovative approaches 
such as Resource Efficient and Cleaner 
Production (RECP) that increase efficiency 
and minimise water use and wastewater 
generation at source (e.g., reuse and 
recycling of water, dry cleaning, dry and 
printing). 

• Effluent treatment such as flocculation, 
coagulation, ozonation, biological 
treatment, etc.

Soil 

Toxic metals can reach the soil and 
sediment through leaching or direct 
discharge. 

• Chemical substitution, recovery and reuse 
of chemicals. 

• Innovative approaches such as RECP that 
increase efficiency and minimise waste 
generation

Air
Carbon dioxide (CO2), sulphur dioxide 
(SO2) and nitrogen oxides (NOx) and 
other emissions from the boilers and 
production processes.

• Use of clean energy such as renewable 
energy. 

• Pollution abatement technologies. 
• Personal Protective Equipment.

https://www.unido.org/our-focus-safeguarding-environment-resource-efficient-and-low-carbon-industrial-production/resource-efficient-and-cleaner-production-recp
https://www.unido.org/our-focus-safeguarding-environment-resource-efficient-and-low-carbon-industrial-production/resource-efficient-and-cleaner-production-recp
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Baseline report and annexes (if any) available on request to info@smepprogramme.org:

•	 Tanzania Country Review Final Report – Teifa IQ (2021) 

•	 Tanzania Textiles Intervention Strategy Final Report – Teifa IQ (2021)

mailto:info@smepprogramme.org

