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Foreword

“One of the ten explicit objectives of the BMZ’s education strategy is to further expand vocational education and training 
(VET). These activities should not, however, be carried out in isolation. Rather, they should link up with other measures in  
the priority area of education or with other priority areas of development cooperation in order to further boost the effective - 
ness of German development cooperation for people in partner countries.” (BMZ 2012:7)

In a study published in September 2014 the International Water Association (IWA) writes:  
“Shortages of human resources in the Water, Sanitation and Hygiene (WASH) sector will undermine the progress of many 
countries ... to increase access to water and sanitation.” In order to achieve the Millennium Development Goal (MDG)  
and nowadays the Sustainable Development Goal (SDG1) target 6, to “ensure availability and sustainable management of 
water and sanitation for all” countries will have to double their current human resources and raise the level of training. 
(IWA 2014:3)

This study has been commissioned by the sector project Technical and Vocational Education and Training (TVET) of the 
Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH. It has been produced for Division 303 (Education and 
the digital world) and Division 312 (Water; urban development; mobility) of the German Federal Ministry for Economic 
Cooperation and Development (BMZ) in German language. The GIZ Competence Centres for “Education, Vocational 
Education and Labour Market”, and “Water, Wastewater and Waste Management” collaborated on the study. The aim is  
to generate recommendations for further development of the portfolio at the interface between the TVET and water sectors. 

For the purposes of this study, technical and vocational education and training (TVET) is understood to embrace both 
initial vocational training in non-academic sectors and continuing vocational training, both of which are part of lifelong 
learning. The study concentrates primarily on water supply and sanitation for urban and rural households, commerce 
and industry. Over and above this it will look at household-level services and the informal sector, and assess their impact 
on employment. The study takes its lead from the BMZ position paper “Vocational education and training in German 
development policy” (BMZ 2012) and the “Water Sector Strategy” (BMZ 2006). It addresses BMZ officers, the staff of 
implementing organisations working in TVET and water projects and a professional audience inside Germany and at 
international level. 

TVET experts and water sector experts have their own views, their own terminology and their own objectives. This study 
aims to help forge a common understanding shared by both sectors and to foster communication between the two. Water 
sector specialists should be in a position to recognise and evaluate the requirements of initial vocational training and con-
tinuing (lifelong) technical and vocational training, as well as appreciating the differences between them. Experts should 
be able to assess work processes, the demand for skilled workers and the occupational profiles needed in the water sector, as 
well as designing initial and continuing vocational training measures. 

The study has taken the form of a desk study, supplemented by written surveys and interviews with experts (officers re-
sponsible for the commission and planning officers from eight development cooperation projects in Afghanistan, Burkina 
Faso, Jordan, Uganda, Tanzania, South Africa, Viet Nam and Peru). Investigations were complemented by meetings with 
staff members of the KfW Development Bank and stakeholders from the German Water Partnership.

Due to the increasing relevance of the topic and the great demand for an English version, we have translated the German 
study now into English. In this process, we have made few changes, such as alignment of SDGs, updating the projects or 
references. We wish you now an interesting reading!

Christoph Büdke, Jani Kitz, Dr Klaus-Dieter Meininger, Monika Soddemann and Anja Speicher  
GIZ sector project Technical and Vocational Education and Training

1 On 25 September 2015, the general assembly of the United Nations passed a new agenda: The 2030 agenda for sustainable development. Now, the so called  sustainable 
development goals (SDGs) replace the millenium development goals (MDGs). 
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Abstract

Germany is one of the world’s largest bilateral donors in 
the water sector. The United Nations (UN) Water for Life 
Decade (2005–2015) helped to bring about significant 
investments and make considerable progress around the 
globe. Yet challenges still exist in the international water 
sector. Adequately qualified professionals are needed to  
operate and maintain infrastructure in the long run. This  
represents a sizeable challenge for many developing  
countries since they already face considerable staff short-
ages and sufficiently qualified employees. Targets that 
have already been met are in jeopardy because of a lack of 
skilled workers. Many international donors have recog-
nised water and jobs as priority issues. In this regard, data 
on the situation of the labour market was collected and 
solutions were developed thereupon. 

The study focuses on drinking water supply and sanita-
tion in households, in enterprises and the industry.  
For the purpose of this study, technical and vocational 
education and training (TVET) is considered to mean 
initial vocational training in the non-academic sector and  
professional development as a part of lifelong learning.

A large number of factors are hampering achievement of 
the Sustainable Development Goals (SDGs) in the water 
and TVET sectors. Natural disasters are occurring in 
greater frequency and the population in countries most 
affected by deficient water conditions is growing at a 
disproportionately fast rate, as is urbanisation. In many 
countries, young people are already largely decoupled 
from the formal labour market. In addition, workers often  
lack sufficient training to cope with growing requirements 
in the water sector caused by rapid technology change. 
Many people work in the informal economy, particularly 
those who provide household services. Their lack of skills 
frequently leads to high water losses and improper and 
environmentally harmful wastewater disposal.

Data on employment in the international water sector has  
only been gathered systematically since 2009. The Inter-
national Water Association (IWA) published a profile of  
developing countries in September 2014. This study looked  
at 15 countries in two phases. With regard to ensuring 
universal supply, the study concluded that, for the ten 
countries evaluated in the second phase2, there was a short- 
fall of 787,200 professionals. For example, Mozam bique  

2 First phase: Bangladesh, Mali, South Africa, Timor-Leste and Zambia. 
Second phase: Burkina Faso, Ghana, Laos, Mozambique, Niger, Papua-New 
Guinea, Philippines, Senegal, Sri Lanka and Tanzania.

would have to double the number of trained pro  fessionals 
to meet its goals. Ghana has a significant gap in the field 
of sanitation, while Bangladesh needs another 44,000 skilled  
workers. Despite major progress in this sector in recent 
decades the country was closed to achieving the MDGs.

According to the IWA study (2014), about 44% of the 
human resources required concern sector-related  technical 
occupations, while 13% involve technical staff in the 
drinking water and wastewater sectors. The remaining 
43% encompasses management and financial staff (37%) 
and personnel officers (6%). Another key finding is that 
only about 20% of the lacking capacity is in the area of 
drinking water supply, while the wastewater sector has 
80% fewer staff than needed.

Alongside staff shortages, there are also qualitative con-
cerns. In many instances, employees do not have the skills 
they require to operate systems productively. This is due 
to several factors, amongst the lack of practical elements 
in the respective TVET system.

On the whole, the water sector offers reliable jobs that are  
not sensitive to economic changes and it provides signifi-
cant employment potential around the globe because of  
upcoming investments. However, inadequate public sector  
salaries and a poor image, especially in the sanitation  
sector, are hindering worker retention, particularly in rural  
areas.

Germany has an unparalleled 30-plus years of experience 
in training skilled workers in green technology. Experts 
in water supply and wastewater technology, industry and 
the waste sector ensure reliable water supply and waste-
water disposal in households, enterprises and industry in 
Germany (GIZ 2013:113ff ). This is one of the essential 
prerequisites for health, food production and economic 
activity in this country.

Challenges and opportunities lie in the coordination of 
the activities of the various national and international 
stakeholders active in TVET in the water sector. Several 
German ministries, such as the German Federal Ministry 
for Economic Cooperation and Development (BMZ)  
and the German Federal Ministry of Education and Re-
search (BMBF), trade associations as well as the German 
Water Partnership (GWP) have recognised the importance  
of this issue and developed promising approaches. In 
addition, there are several international initiatives and    
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re search approaches, associated for instance with the Inter - 
 national Labour Organization (ILO), UN Water and IWA.

Development cooperation is faced with the major chal-
lenge of considering TVET and water as interconnected 
sectors and identifying suitable interventions in coop-
eration with partner countries. A potential model is the 
integrated approach to employment promotion, which 
compares the demand for labour (in the water sector) 
with the supply of labour (market for TVET). Supply 
and demand are balanced out through labour market 
policy, notably through the dialogue-oriented gathering 
of labour market information. The water sector must 
develop an understanding that investments in infrastruc-
ture have to go hand in hand with investments in human 
capital. Consequently, stakeholders in the water sector 
(for instance ministries and associations in each country) 
have the responsibility to keep this in mind and initiate 
dialogue with the ministries and institutions responsible 
for TVET. They should also become more involved in 
the financing, planning and practical implementation of 
training.

There are various options for promoting TVET – which 
can also be used in combination – depending on the 
number of water supply and sanitation systems in BMZ 
partner countries, the size of the population and the 
structure of the vocational training systems: 3

a) Independent training in specific water and wastewa-
ter occupations;

b) Basic training in skilled occupations (electricians,
fitters, plumbers, etc.) with advanced, modular quali-
fications in water supply and wastewater disposal;

c) Modular further training.

Regardless of whether the focus is on complex approach-
es for initial vocational training or ‘smaller solutions’ in 
combination with further training, the requirements for 
adequate education and training systems apply to both 
approaches. An analysis of skills and needs has shown that 
overarching, flexible and standardised curricula should 
be developed or existing curricula adapted in cooperation 

3 The integration of green skills into existing TVET courses has precedence 
over the creation of new professions (integration principle). By the time they 
finish their course, trainees must be in a position to contribute to the pre-
vention of environmental damage caused by businesses in their professional 
sphere of influence. In accordance with the integration principle, green skills 
must always be kept in mind in formal and informal vocational training  
(GIZ 2013:35).

with social partners. These curricula are expected to be 
certified and compatible with each country’s educational 
system. Only comparable educational qualifications and 
certificates can bring about an increase in the accept-
ance of TVET and boost the mobility of professionals. 
Financing models must also be found. Lessons learned 
from vocational training in other sectors (such as the 
energy sector) in each country should be taken into 
account. Customised training approaches are needed for 
target groups in the informal economy and can be realised 
in cooperation with non-governmental organisations 
(NGOs).

The study examined a few GIZ projects at the interface 
between water and TVET. Content ranges from provid-
ing customised training for operators (Afghanistan) to 
introducing systematic vocational training approaches 
(Viet Nam, Jordan and Peru). In all projects, short-term 
training courses were conducted with operators, training 
modules were developed, trainers were trained, materials 
were created and descriptions of skills and jobs produced. 
This work was carried out with partners, often on an 
individual basis or at local level. Of course, many good 
approaches already exist in different projects. However, 
national vocational training approaches in the water sec-
tor are still in the early stages of development.

The study makes a few overarching recommendations 
based on its review of the labour market, approaches and 
lessons learned in development cooperation projects. 
The SDGs, which replaced the MDGs after 2015, offer 
guidance for designing new projects.

A higher priority should be given to making investments 
in infrastructure and strengthening vocational training 
at the same time. Construction planning and human 
resources planning should be systematically taken into 
account from the outset.
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When developing TVET approaches – whether initial 
vocational training or continuing training – the circum-
stances and needs in the partner country must be taken 
into consideration on a systematic basis. The five princi-
ples of German TVET can also offer important guidance 
when designing approaches (BMZ 2012:25):

1. Close cooperation between the state and the private
sector;

2. On-the-job learning;
3. Social acceptance of standards;
4. Training of vocational teachers and instructors;
5. Institutionalised research and advice.

Germany looks back on a long tradition of cooperation 
with developing countries, both in the TVET and the 
water sector. It also has a strong apprenticeship tradition.

The study’s authors recommend developing pilot meas-
ures in countries with a skills shortage to foster targeted 
cooperation between the TVET and water sector in de-
velopment cooperation. Labour market data, such as the 
figures made available by IWA for 15 countries, may serve 
as a starting point here.

The positive experiences with past projects should be syste - 
matically reviewed in suitable forums (for instance sector 
networks of implementing organisations) and curri cula and  
training materials should be made available across borders.  
Promising cooperative approaches among BMZ imple-
menting organisations – between the GIZ Sector Project 
“Technical and Vocational Education and Training”, the 
GIZ Competence Centres for “Education, Vocational 
Education and Labour Market” and “Water, Wastewater 
and Waste Management” and KfW Development Bank – 
should be pursued in greater depth.
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1
Significance

By 2025 two thirds of the world’s population will live in  
water-poor regions. The people of Asia will be worst affec ted.  
The predicted rise in the global population to nine billion 
in 2050 will further exacerbate the problem of water availa-
bility. Agriculture accounts for about 70% of water con- 
sumption, followed by industry (20%) and households (10%).

“Clean water and sanitation can make or break human de - 
velopment. They are fundamental to what people can do and  
what they can become – to their capabili ties. Access to 
water is not just a fundamental human right and an intrin-
sically important indicator for human progress. It also 
gives substance to other human rights and is a condition 
for attaining wider human development goals.”4 (BMZ 
2006:5)

“2.5 billion people still lack basic sanitation and at least 
1.8 billion people do not have access to safe drinking 
water. Water is key to food security for humankind. 
Agriculture requires the most water by some margin 
with a share of about 70%, followed by public water 
supply and industry. The Food and Agriculture Organ-
ization predicts that agricultural demand for water will 
increase by 40% to 60% by the year 2030. According 
to the OECD, global water consumption will see an 
increase of 55% by 2050, also driven by increased de-
mand from manufacturing industries, thermal power 
plants and private households. The prognoses indicate 
that 2.3 billion people – 40% of the global population –  
will live in areas suffering from water shortages by then,  
especially in northern and southern Africa and southern  
and central Asia.”

(GIZ 2014:Water for All)

In developing countries and emerging economies in parti-
cular, contaminated water causes serious health  problems. 
Every year 3.5 million people die because of water short-
ages or because they have consumed contaminated water. 
Every day 5,000 children die of diarrhoeal diseases and 
other diseases caused by contaminated water and the lack 
of sanitation. 

 

4 Source: Human Development Report 2006: Beyond scarcity: Power, poverty 
and the global water crisis, UNDP, 2006, page 27 
BMZ Sector Strategy 2006: https://www.bmz.de/en/publications/archiv/
type_of_publication/strategies/konzept152.pdf)

Water is right at the top of the global agenda.5 Climate 
change and the necessary national adaptation strategies 
are linked to water. The close links between water, energy 
and agriculture are a focus of global discussion and are 
also emphasised by the BMZ.

Strategies are being implemented in numerous projects 
in developing countries, and the concomitant investment 
is being made. But at the end of the day, plants must be 
planned, built, operated and maintained by  people. And 
this requires well trained skilled workers at all levels.  
Without properly qualified operators machinery will not  
work; plants do not maintain themselves, and if the  
skills are not available no plants will be built and no plans  
translated into practice. Drinking water supply and san-
itation facilities must function without interruption, 24 
hours a day, 365 days a year. This sets the water sector  
apart from other trades or branches of industry. Needs- 
driven vocational education and training is essential in 
the drinking water and sanitation sector to provide the 
skilled staff required.

Definition of the water sector for the purposes 
of this study

The water sector affects every aspect of our daily activ-
ities, food production and industry. The concept of the 
water-energy-food nexus is found increasingly in devel-
opment discussions and in research circles, and will quite 
possibly supersede the concept of Integrated Water Re-
sources Management (IWRM) currently used in German 
development cooperation in the years to come. 

Water supply and sanitation services provide rural and 
urban households, trade and industry with water and 
dispose of the wastewater generated. Alongside this 
formal-sector businesses, the informal sector plays a vital 
part in providing household-level services like the water 
tanker drivers, septic tanker drivers and plumbers. 

5 https://sustainabledevelopment.un.org/sdg6 : Ensure availability and 
sustainable management of water and sanitation for all

https://www.bmz.de/en/publications/archiv/type_of_publication/strategies/konzept152.pdf
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This study intentionally focuses on a sub-sector of the  
water industry, namely drinking water supply and  sanitation,  
including household-level services. Within the framework 
of the MDGs and nowadays the SDGs this sub-sector  
is becoming increasingly important. This is reflected in  
the new BMZ Water Strategy 2017 – A key contribution 
to implementing the 2030 Agenda and the Paris Agree-
ment. As well as in the increase in the volume of German  
development projects implemented (BMZ:2017). 

Germany has been one of the biggest bilateral donors in 
the water sector for more than ten years. In 2016 alone, the 
Federal Minitry for Economic Cooperation and Develop-
ment (BMZ) provided roughly 456 million euros to support  
water-related projects and programmes.6 

Definition of TVET for the purposes of this study

For the purpose of this study, TVET is taken to mean 
initial vocational training in the non-academic sector and 
continuing vocational training and professional develop-
ment as a part of lifelong learning. In Germany the term 
“dual vocational training” is also used, where training 
takes place both at a school and within industry. This con - 
cept gives Germany and a very few other countries 7 a  
unique status in the world. The German system of TVET, 
with its own particular facets, cannot be directly trans-
ferred to other countries. The key features of this system 
(BMZ 2012:25) can, however, provide guidance and en - 
able Germany’s development cooperation to devise custo-
mised solutions for and in partnership with each individual 
country in this field. 

TVET generates employability and helps reduce poverty 
as laid out in the BMZ’s strategy papers (see foreword). 
Individuals successfully completing TVET courses have 
the knowledge, skills and abilities that provide a sound 
foundation for lifelong employment and lifelong income. 
In addition to initial vocational training, professional de-
velopment with retraining, refresher courses and upgrad-
ing are vitally important fields of action. 

Household-level services are often provided by the in-
formal sector. In some countries vocational training does 

6 https://www.bmz.de/en/issues/klimaschutz/water-and-climate/germanys- 
commitment/index.html

7 This is also the approach to vocational training in Austria, Switzerland and 
Liechtenstein.

exist in the informal sector in the form of traditional 
training schemes, although they rarely meet the standards 
required today. The capacities of those employed in the 
informal sector are often only very basic, and it is rare for 
technical or environmental and hygienic standards to be 
assured. This makes it important to devise specially adapted  
ser vices for these target groups (non-formal vocational 
training, for instance), and to foster acceptance for their 
competencies within the formal education and training 
system.   
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2
International challenges

Agenda 2030

The MDGs layed out major goals for drinking water and 
sanitation, on which significant progress has been made in  
recent years (MDG 7c). The MDG shifted over in 2015 
to the Agenda 2030. It is recognized as a transformative, 
universal and integrated agenda with 17 Sustainable De - 
ve lopment Goals (SDGs).  

The situation still is that 780 million people have no access  
to safe drinking water. There are still 2.4 billion people  
worldwide without adequate sanitation with grave conse-
quences for health and the environment (BMZ Water Strat-
egy 2017:4). Water consumption is expected to rise by an 
estimated 55% by 2050, and by 2025 two people in three 
will live in countries suffering water shortages. 

 “SDG 6 aims to tackle challenges related to drinking wa-
ter, sanitation and hygiene for populations, as well as to 
water-related ecosystems. Without quality, sustainable 
water resources and sanitation, progress in many oth-
er areas across the SDGs, including health, education 
and poverty reduction, will also be held back. In 2015, 
5.2 billion people (71 per cent of the global population) 
used a “safely managed” drinking water service – an 
improved source located on premises, available when 
needed and free from contamination. In 2015, 2.9 bil-
lion people (39 per cent of the global population) used a 
“safely managed” sanitation service – a basic facility that 
safely disposed of human waste. Open defecation, prac-
tised by 892 million people (12 per cent of the global 
population) in 2015, continues to pose serious health 
risks. More than 2 billion people globally are living in 
countries with excess water stress. Northern Africa and 
Western Asia, as well as Central and Southern Asia, ex-
perience water stress levels above 60 per cent, indicating 
the strong probability of future water scarcity.”  

 
(UN The Sustainable Development Goals Report 2017:6)

Although major progress has been made in the area of  
water supply as part of the MDGs. Still 1.8 billion women,  
men and children must drink contaminated and therefore 
health-threatening water (BMZ Water Strategy 2017:4).

For the post-2015 era, UN-countries adopted a set of SDGs  
in September 2015 as part of a new sustainable develop-
ment agenda (2015-2030). The main difference between 
the old and the new goals is that while the MDGs applied  

primarily to developing countries, the new SDGs are to be  
part of a universal global agenda that will apply to all  states.  
Furthermore: The MDGs focuses on drinking water and 
sanitation. SDG 6 – Ensure availability and sustainable 
management of water and sanitation for all – covers the 
entire water cycle, including the management of water, 
wastewater and ecosystem.  

These are in detail:
SDG 6.1 By 2030, achieve universal and equitable access 

to safe and affordable drinking water for all. 
SDG 6.2 By 2030, achieve access to adequate and equi table  

sanitation and hygiene for all and end open defe - 
cation, paying special attention to the needs  
of women and girls and those in vulnerable 
situations. 

SDG 6.3 By 2030, improve water quality by reducing 
pollu tion, eliminating dumping and minimiz-
ing release of hazardous chemicals and materials,  
halving the proportion of untreated wastewater 
and substantially increasing recycling and safe 
reuse globally. 

SDG 6.4  By 2030, substantially increase water-use effi-
ciency across all sectors and ensure sustainable 
withdrawals and supply of freshwater to address 
water scarcity and substantially reduce the 
number of people suffering from water scarcity. 

SDG 6.5  By 2030, implement integrated water resources 
management at all levels, including through 
transboundary cooperation as appropriate. 

SDG 6.6 By 2020, protect and restore water-related eco-
systems, including mountains, forests, wetlands, 
rivers, aquifers and lakes. 

SDG 6.a By 2030, expand international cooperation and 
capacity-building support to developing coun-
tries in water- and sanitation-related activities and  
programmes, including water harvesting, de sali-
nation, water efficiency, wastewater treatment,  
recycling and reuse technologies. 

SDG 6.b  Support and strengthen the participation of  
local communities in improving water and sani  - 
tation management. 

SDG 6 has strong linkages to all the other SDGs, it also 
underpins them. Given the interdependent nature of  sus- 
tainable development the targets of SDG 6 is also de-
pending on developments in these other SDGs. In other 
words SDG 2 (food nutrition), SDG 3 (health), SDG 7  
(energy), SDG 8 (work and economic growth), SDG 11  
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(urban development), SDG 12 (consumption and pro-
duction), SDG 13 (climate action), SDGs 14 and 15 
(terrestrial and marine biodiversity), and SDG 16 (peace-
ful, just and inclusive societies) are all directly linked to 
the water links. The 2030 Agenda focuses on these links 
(BMZ Water Strategy 2017:6).

German development cooperation is pursuing four 
broad objectives in the water sector that build on the 
SDGs and German development cooperation’s cross- 
sectoral objectives. These are:
1. Expand our engagement for water supply and sani-

tation, wastewater management and climate-smart 
water resources management, and align this with 
the needs of partner countries and particularly dis-
advantaged groups.

2. Increase our orientation towards results, and moni-
toring.

3. Further, develop our leading role in improving sani - 
tation through international networks and partner-
ships such as the Sustainable Sanitation Alliance 
and our cooperation with the Bill & Melinda Gates  
Foundation.

4. Attach greater weight to the importance of water as 
a factor in global crisis and for achieving objectives 
in other sectors of German development coopera-
tion. In line with partner country needs, we aim to 
increase our support for water security activities by 
a third.

(BMZ Water Strategy 2017:6)

Investment in the water sector has been significantly raised 
over the last ten years. The necessary initial and con-
tinuing vocational training measures, however, have not  
kept pace with investment, nor have job creation efforts. 
In future this will figure more prominently on the inter-
national agenda, however. The focus of World Water Day  
2016 was on “Water and Jobs”. Several studies have been 
conducted, some in cooperation with the ILO (UN Water 
2014). This underlines the importance attached to this  
issue. If the staff  do not have the skills required, there can  
be no reliable and affordable drinking water supply and 
sanitation. 

Climate change and (natural) disasters

Climate change can already be seen today: drought in the 
United States of America, flooding in Pakistan. We will 
have to adapt to climate change, which is why it is impor-
tant to take steps today in the field of drinking water 
supply and sanitation. In irrigation systems, for instance, 
more attention should be paid to re-using wastewater. 
Treated wastewater or surface run-off water can be helped 
to permeate the soil more effectively, thus recharging 
groundwater reserves, which can then be re-used. The  
3R concept – Reduce Runoff – Recharge Groundwater – 
Reuse Water is already firmly established among experts  
in the field and is attracting a lot of attention, especially 
in countries suffering changed rainfall patterns. 

Flood incidents can trigger problems in residential and 
industrial areas as a result of flooding, heavy rainfall and  
rapidly rising groundwater. Many built-up areas are loca-
ted on river banks or sea coasts. Rising sea levels are a 
cause for concern in many regions. Dykes or mobile pro-
tection systems can mitigate flood damage. Modern urban 
planning already takes these developments into account, 
but the international discussion is still in its infancy.

Emergency flood plans must be prepared and tested. The  
same applies to long dry periods. Droughts and dry 
periods cause harvests to fail. Fertile land becomes desert, 
with dramatic impacts. This makes it important to work 
out and think through the worst-case scenarios. The water 
sector has a crucially important part to play in this. Clean 
drinking water must be made available in crisis-affected 
regions within a very short space of time. Drinking water 
supplies and sanitation are crucial to ensure the survival 
of people and livestock. In all these areas, existing operating 
staff must be trained at an early stage. Only then adapta-
tion to climate change will be successful, and the necessary 
emergency measures prove effectiveness.

Rising urbanisation – infrastructure must be 
rapidly extended

Urbanisation is progressing apace. Today, about 50% of  
the population of the Earth live on around 2% of the 
planet’s surface area. The number of megacities is rising; 
together these centres generate some 80% of gross domes-
tic product (GDP). These activities account for between 
60 and 80% of energy consumption and generate about 



19

2
International challenges

75% of all CO
2
 emissions (Vestner 2014). The trend is  

set to continue: the United Nations Human Settlements 
Programme (UN-HABITAT) predicts that 70% of the 
world’s population will live in towns and cities in 2050.

How are these urban systems going to be supplied with the  
necessary drinking water supply and sanitation net works,  
and with the pertinent treatment and purification plants? 
How will the systems within buildings be efficiently main - 
tained? What form will solid waste collection systems take 
in future? How will solid waste be sorted, re-used and 
disposed of? Qualified specialists will be needed for these 
essential tasks. 

But alongside these specialists in urban areas, rural areas 
too will have difficulties to attract and retain the skills they  
need. Many employees find it more lucrative to work in  
towns and cities. The IWA and the Department for Inter-
national Development (DFID) provide evidence of this, 
and recommend developing training and employment 
models specifically for rural areas (DFID and IWA 2011). 

Fragile states

The number of fragile states is rising, and with it the en-
gagement of development cooperation in these countries. 
When disasters hit, well trained international experts are 
flown in, but after a few weeks they return home leaving 
only their equipment. Responsibility for maintaining 
drinking water purification plants, for instance, is handed 

over to local staff. In situations like this, the available staff 
are often poorly trained, as a result of which problems arise 
with the supply of drinking water and wastewater dis posal.

Development cooperation has not yet developed a clear 
package of measures in conjunction with emergency 
assistance providers to address these difficulties. Short-
term training courses and advisory services are needed, 
following the emergency deployment of international 
specialists. Worsening climate change means that flooding 
and droughts will become more frequent and more severe.

Youth unemployment

Rising youth employment is seen as a threat to economic 
stability, and even more crucially to social stability around 
the globe. According to the ILO (Global Employment 
Trends for Youth 2015), young people in industrialised 
and European Union states, in North Africa and the Arab 
world are worst affected (see Figure 1). Worldwide youth 
unemployment was put at 13.0% for the period 2012 
to 2014 (ILO 2015:1). Only a few years after the 2008 
financial crisis, it has thus once again reached an all-time 
high. Many experts see the widening gulf between the 
skills employers expect and the qualifications of applicants 
(known as the qualification mismatch) as one root cause 
of unemployment. The pursuit of academic education –  
followed by unemployment – on the one hand, and the  
lack of practical TVET on the other, means that the 
 industry-side demand cannot be met by the labour market.  

Youth unemployment (%)
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Figure 1: Youth unemployment – an international comparison (The Global Economy 2015)
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The infrastructure investments planned in the water sector  
offer significant employment potential for young people 
around the globe. But, in order to bridge the gap between  
demand and supply, it will not be enough to offer train-
ing places. It will also be essential to persuade young peo-
ple and their parents that TVET offers genuine prospects, 
and to convince them that employment in the water sector  
is an attractive option (safe jobs, not vulnerable to econo-
mic swings and immensely important for society). 

Technological innovation and need for new skills

Technical progress is advancing inexorably around the 
world, and requirements in terms of the knowledge, abili - 
ties and skills of employees are rising in line with it. Legal  
requirements are constantly changing, companies and ser-
vice providers are developing new procedures. IT appli ca - 
tions and the pertinent hardware and software are changing  
most rapidly. There is scarcely a single water treatment plant,  
system operator or wastewater treatment plant in Germany  
that still uses manual, paper-based steering and data manage- 
ment methods. Databases, simu  la tions, global positioning  
systems (GPS) and geographic information systems are part  
of everyday work in many companies. These new techno-
logies are very frequently used in developing countries too,  
especially when they invest in new systems.

  An example: A few years ago the first wastewater treat-
ment plants with a new membrane technology were 
built in Germany. Immediately there were calls to adapt 
the training of wastewater master technicians. Compa-
nies and operators called the DWA, and requested that 
the master technician training be extended to include 
the new technology. Today, 16 of Germany’s 10,000 
wastewater treatment plants use the new technology. 
Many of them are pilot plants. The technology has not 
yet made any greater impact. 

The new technology is discussed within the framework 
of master technician training, but no need has yet been 
seen to change the curriculum. 

(Heidebrecht, DWA)

Initial and continuing vocational training within the water  
branch must adapt to this constant change and to the rising 
demands of the sector. Often a high degree of flexi bility 

is called for, although this is not easy to achieve in most 
state structures. Flexibility is needed to ensure that cur-
ricula, examination standards and teaching materials are 
up to date, and they must take into account new  – 
tech nical procedures, materials, IT applications and legal  
provisions. Contents often come from research, via 
standardisation, into everyday practical work. Flexibility 
is expected of the engineers and scientists who plan and 
build  plants, and of the skilled tradesmen involved in 
construction work, including pipeline construction tech-
nicians, sewer builders, plant mechanics and plumbers.

New technologies are often introduced very swiftly in 
partner countries of development cooperation, thanks to 
new projects and investment. Different donors sometimes 
introduce different technologies and different technical 
standards.8 How should a training and education system 
respond? The entire curriculum does not have to be 
changed because of a few new plant types, of course. But 
curricula must remain flexible and mirror the market. 
The core question is often whether or not the technology 
in question will become the accepted industry standard. 
How many new staff needs to have the concomitant new 
knowledge to work competently? Curricula developed on 
the basis of actual needs make it possible to adapt flexibly 
to new technologies.

Fundamental concepts of hygiene in terms of dealing with  
water and protecting one’s own health still pose a challenge  
in many countries. There are sound reasons why the WASH  
(Water, Sanitation and Hygiene) con cept is widely used in 
development cooperation. Hygiene edu cation, in schools 
for instance, is essential in many countries parallel to the  
introduction of public toilets.

8 The measures implemented are coordinated among the donor countries,  
but the suppliers and their technologies are often different.
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The figure below (Figure 2) illustrates changes in vocatio-
nal and technical qualifications in Germany over the last 
30 years, taking the example of a wastewater treatment 
plant. The level of training required has risen consistently 
in line with ongoing technological development. 

Quality of TVET and further training

Some developing countries have training centres operated 
by the national water sector, but for the most part they 
have outdated equipment and teaching staff are not famil-
iar with new technologies. In many cases there are no 
training manuals or consumables. Most training centres do  
not satisfactorily manage to bring together theory and 
practice, or to offer training that responds to the needs of 
industry. In general it can be stated that the water sector 
in developing countries does little to ensure a supply of 
well trained specialists for the future. 

This is partly also a reflection of the lack of cooperation at  
strategic and political level. Ministries responsible for water,  
labour, education and industry rarely work together. It is 
often left to the ministry responsible for water to improve  
TVET in the water sector. These ministries do not, how - 
ever, have the trained staff they would need or the finan-
cial resources that would allow them to devise and realise  
TVET for the sector. In Egypt, for example, the Holding 
Company for Water and Wastewater (HCWW)9 runs two 

9 Website of the GIZ project to establish the Holding:  
https://www.giz.de/de/weltweit/16273.html;  
website of the Holding: www.hcww.com.eg.

vocational schools and more than 20 regio nal training 
centres. The training programmes are devised and approved  
jointly by HCWW and the vo ca tional schools, but they  
are still not sufficiently  practice-oriented.

Working conditions and salary structures

Professional development measures for specialists in the  
drinking water supply and sanitation sectors often result 
in changes in the workforce. Some staff move to the pri - 
vate sector where they can earn more. Financial in centives,  
additional social benefits, promotion prospects and/or 
agreements that require staff to stay with the company for 
a minimum period following professional development 
measures can encourage trained staff to stay with the 
company. Overall, salaries in the public water sector are 
lower than in private industry or other sectors, including 
energy and telecommunications. The sanitation sector 
also has an image problem, meaning that it is not unusual 
for skilled staff to move to other sectors following profes-
sional development measures.

“Over the last 30 years, what is expected of the staff of  
municipal wastewater treatment plants has changed radically.”  
(Boris Diehm, Stuttgart treatment plant)
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Figure 2:   Changing technical and vocational qualifications in Germany, taking the example of a wastewater  
 treatment plant (Diehm 2014:15)
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The importance of standards and regulations  
for TVET

Standards lay out the “generally accepted technological 
rules” and “the state of the art in science and technology”. 
Inter national standards are key in TVET. DIN 10, the 
German Institute for Standardization, alone has over 
35,000 stan dards. In Europe over the last 20 years 20,000 
harmonised standards have been elaborated and published 
by CEN, the European Committee for Standardization. 
In the German water sector, the Deutscher Verein des Gas- 
und Wasserfaches (DVGW11 German Technical and Scien-
ti fic Association for Gas and Water) and the Deutsche  
Vereinigung für Wasserwirtschaft, Abwasser und Abfall e.V. 
(DWA12 German Association for Water, Wastewater and 
Waste) have produced 600 rules and regulations. 

The International Organization for Standardization (ISO) 
and CEN13 cooperate closely. European standards thus 
gain greater international significance. 

At the latest when it comes to drawing up specific training 
materials, the question arises as to which standards should 
be adopted. Should a pipe be laid in line with European 
standards (DIN EN 1610) or should a different standard 
be adopted? Many partner countries do not yet have their 
own standards, but are supported by a number of different  
donors (including the USA and Japan), each of which 
have their own standards.

These matters are vitally important for TVET in technical 
subjects. Basically, training should build on the standards 
that apply in the country in question. Some countries (in-
cluding Egypt, Jordan and Tunisia) have officially adopted 
the European system. 

Informal sector

Informal employment is found in the water sector prima-
rily in the field of household-level services. Plumbers 
install plumbing fixtures in buildings, repair leaky water 
pipes and taps and maintain household-level sanitation 

10 For further information see the DIN website: http://www.din.de/de/

11 For further information see the DVGW website: http://www.dvgw.de/

12 For further information see the DWA website: http://de.dwa.de/

13 For further information on the European Committee for Standardization see 
the CEN website: https://www.cen.eu/Pages/default.aspx

and small wastewater treatment plants. In rural areas 
tanker drivers deliver drinking water for cisterns or water 
stations. Septic tanker vehicles empty small-scale waste-
water treatment plants or septic tanks and dispose of the 
contents, often in an unregulated fashion.

Local, generally public utilities aim to ensure formal 
drinking water supplies and wastewater disposal for all 
people in the region. They recognise the importance of  
high standards on the part of the (informal) service pro-
viders with whom they work. For instance, the quality of 
drinking water in the water tankers should be checked 
regularly and there should be designated discharge points 
for emptying septic tankers. The lack of skills and know-
ledge among employees in the informal sector are often the  
cause of high water losses (through leakages) and of 
inappropriate and environmentally hazardous disposal of 
wastewater. 

Since the informal sector will continue to play an important  
part in the water sector of many developing countries for 
the foreseeable future, it is important that it cooperates with  
the formal water sector. It is thus the common responsibi-
lity of vocational training experts and the water sector to  
develop approaches that raise the level of training of em-
ployees in the informal sector, as well as improving their 
working conditions, thus guaranteeing the quality of 
drinking water supplies and sanitation. One fundamental 
precondition is standardisation in many fields, and this 
should be incorporated in TVET. NGOs act as partners in  
many countries in moves to enhance the level of training 
of employees in the informal sector. 

This is a highly complex and vitally important issue in de-
veloping countries, and has a huge socio-political dimen-
sion. The introduction of minimum staff qualifications 
as part of the licensing process for small businesses could 
be a first step in this direction. In Germany, for instance, 
the DWA certifies small businesses that maintain and empty 
small-scale wastewater treatment plants in rural areas.  
They are often farmers, who provide this additional service 
using their own agricultural machinery. 



23

3
Current situation and prospects on the international labour market



24

3
Current situation and prospects on the international labour market

Employees in the international water sector

In May 2014, the European Environmental Agency (EEA)  
published a report that provided facts and figures on 
drinking water supplies across Europe. If these are calcu-
lated in terms of the population of the respective states,  
it emerges that there are between 500 and 800 water sec-
tor employees for every million consumers with access  
to drinking water supplies. About 80% of these employees  
are classed as belonging to trades or commercial occu-
pations.

This gives us a rule of thumb that about 500 skilled 
workers are required for every one million consumers 
with access to public water supplies (not counting 
household-level services). In addition to drinking water 
supplies, though, sanitation also has to be taken into 
account. For sanitation infrastructure, about the same 
number of skilled staff again will be required.

That gives us the benchmark that for one million people 
connected to central drinking water supply and sanitation 
facilities, utilities in European countries need about 1,000 

skilled workers for the day-to-day operation and mainte-
nance of the systems. 

In the second half of 2014, the IWA published a study 
which laid out the employment situation and the num-
bers and qualifications of staff in the water supply and 
sanitation sector. Based on two-phase studies, the con-
comitant employment potential was analysed for a total 
of 15 Asian and African states, and this was documented 
(IWA 2014). The results of the study are shown in the 
graph below (Figure 3).

The IWA study

Within the scope of the IWA study, methodology was 
developed in conjunction with a number of international 
partners that enabled the authors to systematically 
identify human resources and the concomitant capacity 
gaps. The methodology made it possibly to compare 
countries on the basis of relevant occupational categories 
in the drinking water supply and sanitation sectors. These 
categories include both academic and non-academic 
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On average between 500 and 800 employees are needed to 
provide water for one million consumers. About 80% of them are 
employed in non-academic occupations (semi-skilled and skilled 
workers/master technicians). The wastewater sector can be 
expected to need the same number again. For partner countries 
of development cooperation the requirements given here relate 
to the drinking water supply sector (IWA, 2014)

Figure 3:  Employment in the water supply sector (EEA 2014)
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 occupations. The study differentiates between the follow-
ing occupational categories (IWA 2014:19):

• Technical occupations in drinking water supply and 
sanitation;

• General technical occupations;
• Management and finance;
• Occupations in the field of social development (as 

well as health and hygiene). 

The methodology was tested in 2009 by DFID in a pilot 
study conducted in five states in Africa and Asia (Phase 1) 
(DFID 2011). During the second phase, the focus was on 
identifying gaps in the human resources available in terms 
of (i) absolute numbers and (ii) capacity shortfalls always 
with a view to achieving MDG 7c and nowadays the SDGs. 
The following analytical steps are those recommended by 
the group of IWA experts (IWA 2014:50):

1. Estimation of the projected population figures in the 
target year14 taking into account the rate of popula-
tion growth;

2. Determination of current access to drinking water 
and sanitation services and calculation of the increase 
in services required to achieve the Sustainable Devel-
opment Goals;

3. Quantitative estimation of the human resource 
required on the basis of type of services (per 10,000 
people), and the qualifications required;

4. Determination of the current human resource ca-
pacities in the country in question, in terms of both 
numbers and qualifications;

5. Estimation of human resources development by the 
target year thanks to university and vocational educa-
tion;

6. Calculation of the shortfall in human resources and 
assessment of deficits;

7. Recommendations for training institutions to help 
them address shortfalls and deficits and regarding 
alternative options to meet the identified needs.

The IWA study focused on a total of 15 countries during 
its first and second phases. A shortfall of 787,200 skilled  

14 2015 for Millennium Development Goal 7c, i.e. halving the proportion of  
people without sustainable access to safe drinking water and basic  
sanitation, and 2025 for the post-MDG goal of ensuring the availability of 
water and sanitation for all.

workers was identified for the 10 states last reviewed15 in  
terms of achieving universal coverage for the entire popu- 
lation (IWA 2014:18). Mozambique would have to double  
the number of skilled workers in order to achieve the 
targets set. Ghana has a massive shortfall in the sanitation  
sector, while Bangladesh needs an additional 44,000 skilled 
workers. Despite major progress in this sector in recent 
decades the country was closed to achieving the MDGs 
(IWA 2014:3). 

According to the study, about 44% of the missing human 
resources can be classed as sector-related technical occu-
pations, while 13% are classed directly as technical staff in  
the drinking water supply and sanitation sectors. The re-
maining 43% are accounted for by managerial and finan-
cial staff (37%) and social staff (6%) (IWA 2014:19).

One important outcome of the study is that only about 
20% of the shortfall in capacities is accounted for by the 
drinking water supply sector, with the other 80% relating 
to capacities needed but not currently available in the 
sanitation sector (IWA 2014:19).

The following diagram shows the human resources 
needed in each of the two sub-sectors, broken down by 
occupational category (Figure 4 – see next page).

15 First phase: Bangladesh, Mali, South Africa, Timor Leste and Zambia.  
Second phase: Burkina Faso, Ghana, Lao People’s Democratic Republic, 
Mozambique, Niger, Papua New Guinea, Philippines, Senegal, Sri Lanka  
and Tanzania



26

3
Current situation and prospects on the international labour market

As well as differences between the drinking water supply 
and sanitation sub-sectors, there are significant gender 
differences in the sector. In both private- and public-sector 
water supply and sanitation companies, women are very 
much in the minority. According to the results of the study,  
women account for only about 17% of employees in the 
sector (IWA 2014:33).

The study shows that some parts of the sector are actually 
overstaffed, especially in managerial and financial posts, 
which slightly obscures the understaffing in technical fields 

(IWA 2014:19). In rural, urban and peri-urban areas that 
are not adequately served by formal service-providers 
because of a shortfall of capacities, sanitation services are 
provided by the informal sector (including municipal-level 
organisations and NGOs). No relevant labour-market 
statistics are currently available (IWA 2014:31). 

Figure 5 sums up the results for five partner countries of 
Germany’s development cooperation. South Africa and 
Zambia from the first phase, and Burkina Faso, the Lao  
People’s Democratic Republic and Tanzania from the  

Figure 5: Employment situation and potential in the countries included in the study (IWA 2014:17f)

Figure 4:  Trends in human resources required in different occupational categories (based on IWA 2014:19)
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second phase. The current employment situation and the  
employment potential that the coverage targets ought to 
generate are shown in the graph.16

The graph shows that a significant number of skilled 
workers will be needed in the years to come in order to 
meet the coverage targets. Even in South Africa, which 
already has more than 80% of the human resources it 
needs, there is an absolute shortfall of more than 40,000 
skilled workers. In these five countries, the study calcu-
lates that more than 115,000 additional experts are need-
ed, including water and sanitation technicians, technical 
staff in related occupations, tradespersons and general 
technicians, managerial and financial specialists and spe-
cialists on the social side. In all countries the study found 
the quality of training to be poor, in particular because of 
a lack of practical orientation (IWA 2014:17f ). 

Relevant occupational groups and employment 
potentials

Extending drinking water supply and sanitation systems 
will generate employment in the traditional construction 
occupations for a limited period. Water supply networks 

16 The first phase of the study investigated only the human resource capacities 
required to put in place the additional infrastructure required in order to 
achieve MDG 7c by 2015. The lack of human resource capacities to ensure 
the sustainable operation and maintenance of the infrastructure, so as to 
achieve the post-MDG goals by 2025, is only taken into account in phase 2 
of the study.

and water tanks will have to be built, making work for 
pipe-layers, civil engineering and sewer construction 
specialists. Wells will have to be drilled and water sources 
tapped. Drinking water reservoirs and dams for hydro 
power and flood protection will be built. Sanitation 
systems will need to be installed in housing by plumbers. 
For wastewater disposal, sewage networks will be needed. 
Wastewater treatment plants will have to be built, while 
the disposal of sewage sludge will require more special-
ists in the relevant fields. Jobs will also be created along 
the value chain with suppliers (although some will be 
of a temporary nature) (Figure 6). This will include, for 
instance, pipe and water pump manufacturers, chemical 
companies, safety and security companies, cement pro-
ducers and training providers.

Once this infrastructure is in place for the water sector, 
there will be a need for repair and renovation work. Con-
struction work in the water sector is relatively immune to 
crisis or to major economic fluctuations. 

At household level, repair and maintenance work must be 
performed even after the initial installation work. 

Figure 6:  Technical occupations in drinking water supply and sanitation (© Heidebrecht/DWA 2013)
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As indicated in Figure 7, numerous commercial and 
administrative occupations are also needed within a water 
utility. Laboratory staff monitor industrial discharge, 
raw water sources, water quality in rivers, and water and 
sludge quality. IT applications are developed and managed 
by IT specialists. Customer services and accounting lay 
the commercial foundations for the utility, and human 
resources development staff organise recruitment, in-com-
pany training and professional development. Staff are  
also needed in the fields of procurement, handling com-
plaints and grievances, and providing emergency assis-
tance (e.g. in the case of burst or blocked pipes) as well  
as installing new domestic connections. 

In partner countries, many services in the water industry 
are provided by the informal sector. Water tanker drivers, 
water kiosk owners, septic tanker drivers and water sellers 
all work in the informal sector. Plumbers too are often self- 
employed or employed in the informal sector. 

Household-level water stations also generate jobs. In many  
countries the central water supply utility cannot or is 
unwilling to provide the necessary quality of water for 
homes or companies. This has spawned a large market  
for small, decentralised water treatment plants, which 
have to be manufactured, installed and maintained. 
Consu mables, such as ceramic membranes, must firstly be  
manufactured and later correctly disposed of. This is not  

necessary in Europe, but the segment is booming in 
China and other Asian states, where jobs are being created 
(EEA 2014, UN Water 2014, Federal Statistical Office 
2013).

Worldwide, only about 20% of wastewater produced is 
actually treated. Europe has 28,000 wastewater treatment 
plants for 800 million people. Germany alone is home to 
10,000 plants. In developing countries, special efforts will 
have to be made in this field, meaning that there is a huge 
potential for employment (EEA 2014, UN Water 2014, 
Federal Statistical Office 2013).

In developing countries there is also potential for creating 
more employment in agricultural irrigation, but one 
cannot explore this field within the scope of the current 
study, which focuses on drinking water supply and sani-
tation.

Figure 7: Fields of employment in drinking water supply and sanitation (operators) (© Heidebrecht/DWA 2014)
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Workforce 

Only a few of the 330 officially recognised occupations in 
Germany are directly classed as being part of the en viron-
mental sector. Several occupational groups are employed  
in drinking water supply and sanitation.

The DWA reckons that the water sector provides jobs for 
250,000 people, plus the many skilled workers in plumb-
ing who provide household-level services and perform 
installation work.

Operating staff work for the 10,000 water supply and 
sanitation utilities. They staff wastewater treatment plants, 
keep public sewage systems working, and operate water 
works, pipeline networks and water storage facilities. Some  
staff are employed by private-sector companies and ser-
vice providers, but the majority work for public entities. 
This is what sets the water industry apart from other 
sectors. 

A total of 80,000 people are employed by water supply 
companies (water extraction and collection, water treat-
ment and water distribution) and by sanitation compa-
nies (drainage networks, wastewater treatment plants, 
recycling sewage sludge). Of this total, it is estimated 
that 60,000 are skilled workers or master technicians in 
various different occupations (Destatis 2014).

In addition to water supply and sanitation, the water 
sector offers employment in hydraulic engineering, in 
operating dams, pump storage plants and locks, and  
in maintaining waterways and dyke and coastal protec-
tion facilities. 

Actors in Germany’s water sector

99% of all households and commercial and industrial 
enterprises are connected to central drinking water supply 
systems. 96% have a connection to the public sewage sys-
tem. All others are connected up to small-scale wastewater 
treatment plants. 

Investment in wastewater technology totals 4.5 billion euros 
a year. The following are some of the actors involved in 
the sector:

Planning:  Engineering and consultancy offices
Construction:  Construction companies, civil engi- 
  neering, pipeline network construction,  
  plant construction companies, equip- 
  ment and pump manufacturers
Operators:  Municipal, industrial and commercial  
  network and plant operators
Research:  Universities and research facilities
Monitoring/  Supervisory authorities and ministries 
supervision: 
Promotion:  Ministries (promotion programmes),  
  foundations
Services:  Laboratories, service companies,  
  consultants

The water sector is organised through two technical and 
scientific associations, the German Technical and Scien-
tific Association for Gas and Water DVGW (founded in 
1859) and the German Association for Water, Wastewater 
and Waste DWA (founded in 1948). The branch can thus 
look back on a long-tradition and a wealth of experience 
in self-management. At domestic level, the ZVSHK 17 re - 
presents the crafts and trades sector. Along with the German  
Institute for Standardization (DIN) all three associations 
draw up standards and regulations for their respective 
members.

The DVGW is the association for the water supply side. It 
lays down standards and regulations, contributes to curri- 
culum development and organises advanced training in and  
for the sector, working with its regional training partners. 
It certifies products and companies, and repre sents the in- 
dustry at political level and vis-à-vis the science and research  
community and international standardisation bodies.

The DWA covers the rest of the water sector. It has drawn 
up about 350 sets of regulations within its 350 component 
bodies. Every year it trains 35,000 participants in Germany  
on more than 300 training courses, which makes it one  
of the leading providers of advanced training in its field.  
In the field of training it promotes environmental techno-
logy-related occupations, delivers advisory services, and  
produces learning and teaching materials. It certifies com - 
panies and represents the industry at political level and 
vis-à-vis the science and research community and interna-
tional standardisation bodies.

17 For more information on the German Central Association of Sanitation, 
Heating and Air-Conditioning (ZVSHK) see: https://www.zvshk.de/
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Regional state training centres, private training providers, 
universities and institutes also offer additional special 
events and professional development measures.

Trade fairs are meeting points for industry, the science 
and research community, associations and policymakers. 
IFAT, the World’s Leading Trade Fair for Water, Sewage, 
Waste and Raw Materials Management18, has grown 
steadily since 1966, and is today the world’s leading trade 
fair for the water sector. When it is held, once every two 
years, it attracts more than 3,000 companies and 135,000 
visitors. Wasser Berlin International, with some 600 ex-
hibitors and more than 20,000 visitors, is comparable to 
trade fairs in the Netherlands, Italy, the USA and France. 

The strongly international flavour of IFAT (China, India,  
Turkey, South Africa and the Arab Countries Water Uti-
li ties Association (ACWUA)) demonstrates the growing 
im portance of this environmental engineering for industry 
and the environmental sector. Environmental engineering 
is fast becoming a strong driver of Germany’s exports. To  
support the international engagement of German com-
panies, the German Water Partnership (GWP) was founded  
in 2009 (see also section on German Water Partnership,  
p. 42f ).

Occupations and what they involve

An industrial company will generally employ people 
quali fied in between 10 and 20 different occupations, de - 
pending on the size of the company and the precise area 
in which it operates. Some of these occupations are listed 
below, classed by type of duties:

18 For more information on IFAT, the World’s Leading Trade Fair for Water, 
Sewage, Waste and Raw Materials Management, see: http://www.ifat.de/

Planning:  Engineering and consultancy offices
Construction:  Construction companies, civil engi- 
  neering, pipeline network construction,  
  plant construction companies, equip- 
  ment and pump manufacturers
Operators:  Municipal, industrial and commercial  
  network and plant operators
Research:  Universities and research facilities
Monitoring/  Supervisory authorities and ministries 
supervision: 
Promotion:  Ministries (promotion programmes),  
  foundations
Services:  Laboratories, service companies,  
  consultants

Annex 1 provides more detailed information on these 
occupations. More information can also be found on the 
website of the German Federal Institute for Vocational 
Education and Training (BIBB).19

These specific occupations date back to the 1970s. On 
23 July 1979 the Abwassertechnische Vereinigung e.V. 
(ATV, the precursor of the DWA), the DVGW and the 
Kuratorium für Wasserwirtschaft submitted a request to 
the German Federal Minister of the Interior for official 
regulations governing the training of the staff of wastewa-
ter treatment plants and water works. 

On 30 May 1984 the training regulations for the occupa-
tion “supply and disposal specialist” was published, with 
three branches: water supply, wastewater disposal and solid  
waste. In 1987 this was supplemented by advanced train-
ing for master technicians in water, sanitation and urban 
cleansing. This was subsequently reorganised in the year 
2000 (with the new title “specialist for environmental 
technology occupations”) and in 2003 (with the advanced 
master technician training) with the publication of new 
ordinances regulating training.

Every five years a review is conducted to identify any need  
to modify regulations. BIBB, the sector associations, the 
Kuratorium der Deutschen Wirtschaft (coordinating asso-
ciation of German industry for vocational education) and 
the pertinent trade unions engage in consultations to this 
end. 

19 For more information on the German Federal Institute for Vocational Educa-
tion and Training (BIBB) see: http://www.bibb.de/berufe
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It must not be forgotten that in addition to the technical 
occupations, commercial, administrative and organisational 
(IT) occupations are needed. 

Figure 8 shows how TVET has changed over the last 80 
years in Germany as a result of investment in the con-
struction of wastewater treatment plants. Initially weekend  
courses were sufficient. Later training courses lasting up 
to seven weeks were introduced. Finally state-regulated 
vocational training was introduced and regularly updated. 

Skills competitions – a strong instrument

Skills competitions are an excellent way of creating public 
awareness, boosting motivation and showcasing both natio - 
nal and international training standards.

The organisation WorldSkills20 was founded over 50 years  
ago in Spain and Portugal. These countries held the first com - 
petitions. Today the competition has become a veri table 
world championship in which representatives of 45 occu-
pations test their skills as well as spawning the EuroSkills 
competition.21 (The 2013 WorldSkills in Leipzig attracted 
200,000 visitors.) 

20 For more information on WorldSkills see: https://www.worldskills.org/

21 For more information on EuroSkills see: http://www.euroskills.org/

The occupation “plant mechanic for sanitary, heating and  
air conditioning systems” has been a discipline at WorldSkills  
for many years, and is organised by ZVSHK. National,  
European and global skills competitions are firmly esta-
blished in this field. The tasks set are coordinated at inter-
national level; descriptions and assessments are available 
in a number of languages and thus provide an excellent 
introduction to training as a plumber. Development 
cooperation projects can also help participants take part 
in skills competitions. 

After Brazil 2015, the next WorldSkills have been held in 
Abu Dhabi 2017. 

German skills competitions for sewage engineering techni-
cians have been held since 2010. They are organised once  
every two years by the DWA at the IFAT trade fair. The 
first pilot skills competitions in pipe tapping are now being  
held by the DVGW.

In addition to skills competitions for young people, compe - 
titions of the same sort exist for established professionals. 
The USA already has more than 25 years of experience 
in this field. In Germany, the DWA has been organising 
the first skills competitions for experienced wastewater 
treatment plant and sewer specialists since 2010.

Figure 8: Wastewater treatment plants and the way TVET in the sanitation sector in Germany has changed over  
 the years (© Heidebrecht/DWA 2014)

Population 
equivalent

Year

The capacity of wastewater treatment plants rose from  
a population equivalent (PE) of 10 million in 1952 to about  
153 million in 2012.

Technologies and processes have been expanded.

The 6,000 wastewater treatment plant operators employ  
a total workforce of about 50,000.

The training level required and the size of the workforce  
have both risen over the years. Mergers and automation  
have led to a drop in the number of treatment plants.

2000/2003 Revision of the  
regulations for skilled  
workers/master technicians 
Four occupations in the 
field of environmental 
engineering

1955 to date DWA wastewater treatment plant operator, later also sewer operator courses, about 
30,000 graduates

1964-1989 DWA wastewater treatment master courses, about 1,000 graduates, as of 
1983 advanced master training

1968 to date DWA neighbourhood wastewater treatment plants, sewers, water 
bodies, special neighbourhoods

1970-1986 DWA skilled worker training courses for wastewater treatment 
plants, about 6,000 graduates

1987-2003 Master supply and disposal  
technician water supply master, wastewater  
master, urban cleansing master, master 
courses provided by the sector associations

1984-2000 Skilled supply and disposal worker  
(three-year training course) Specialisations: drinking 
water, wastewater, solid waste Day release courses: 
external courses provided by sector associations

12,000

10,000

8,000

6,000

4,000

2,000

0

1930 1937 1944 1951 1958 1965 1972 1979 1986 1993 2000 2007 2014 



33

4
Germany: TVET for the water sector

In 2014 three teams from a GIZ Water Supply and Sani-
ta tion Management project in Egypt took part.22 There had  
been an earlier national knock-out competition in 2013, 
which attracted eleven teams. The three Egyptian teams 
achieved very commendable rankings in the middle of the 
field. This shows that motivation, sound preparation and 
training can raise the level of international teams within a 
period of only one year.

Transfer potential – options for transferring 
German experience, and limitations

Germany’s system of dual vocational training cannot simply  
be transferred in the same form to other countries. German  
development cooperation does, however, base its approach  
on the successful features of the dual approach to TVET 
(see Abstract). The combination of practical in-company  
experience and theoretical instruction at voca tional schools  
is the great strength of the German training system. 

One question that is frequently asked is “Do I need the 
same detailed training in other countries too? Is less spe-
cialised training not enough there?” A colleague from 
Viet Nam answered this question very simply and very 
succinctly in 2012. He showed me a piece of machin-
ery his company had just purchased from Germany and 
said, “Same machine, same service is needed.”

(DWA, Heidebrecht)

Selected contents of German training courses and German  
standards can provide guidance for development co opera-
tion. These must, however, be adapted to bring them into  
line with the needs of industry and be embedded in the 
respective TVET system in each partner country on a case by  
case basis. The examination system can be taken into ac-
count to a certain extent, but it too will have to be adapted. 

The German water sector has two significant competi tive  
advantages: firstly technology that seeks its equal world-
wide in terms of transparency thanks to the many standards,  
rules and regulations that are regularly updated and rea - 
dily available, and secondly thirty years’ experience of orga - 
nising training for occupations in the field of environ-
mental engineering. 

22 For more information on the project see:  
https://www.giz.de/de/weltweit/16273.html
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German Water Partnership

The German Water Partnership (GWP) is a network that 
brings together about 350 stakeholders, including both 
private- and public-sector companies operating in the water 
sector, sector associations and industrial, academic and 
research institutions. The initiative is supported by five 
German federal ministries: the Federal Ministry for the  
Environment, Nature Conservation, Building and Nuclear  
Safety (BMUE), the Federal Ministry of Education and 
Research (BMBF), the Federal Ministry for Economic 
Cooperation and Development (BMZ), the Federal Ministry  
for Economic Affairs and Energy (BMWI) and the Fed-
eral Foreign Office. The partnership focuses the activities, 
information and innovations in the German water sector 
in order to strengthen the competitive position of German  
industry and research on international markets. The 
network improves the prevailing conditions for business 
segment development outside Germany, drives innovation,  
and, with appropriate, integrated and sustainable approaches  
helps resolve water-sector problems around the globe 
(GWA, 2014). A capacity development working group 
also looks at aspects of TVET and has published a first 
common assessment of the strengths and weaknesses of 
capacity development in the water sector in a brochure 
entitled “Entwicklung braucht Wasser” (Development needs  
water) (GWP 2012). Five federal ministries, the sector 
associations, universities, institutions and companies were 
involved. Another brochure entitled “Guideline – Skills  

Development in the Water Sector” was published in Octo - 
ber 2014. It uses concrete examples to explore capacity 
development in the water sector from a German viewpoint.
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Skilled supply and disposal 
worker 
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• Water supply technology
• Wastewater technology
• solid waste treatment
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Reorganisation
Occupations in the field of  
environmental engineering

1. Water supply engineering  
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2. Sewage engineering  
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3. Recycling and waste  
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4. Pipe, sewer and industrial  
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Changes in occupations in the environmental sector – skilled worker

Figure 9: How professional development in the environmental sector have changed over time  
 (© Heidebrecht/DWA 2014)
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The integrated approach to employment in the 
water sector 

The integrated approach to employment is an inclusive 
approach adopted by Germany’s development coop-
eration. It involves looking at the demand for skilled 
workers, underemployment and unemployment in devel-
oping countries before identifying appropriate solutions 
to ensure integrated promotion (BMZ 2012:26f.). Both 
the supply and the demand side of the labour market are 
taken into account, as is labour market policy, which acts 
as a sort of “hinge”, connecting the two. 

The diagram below (Figure 10) illustrates the three dimen - 
sions of integrated employment promotion. 

Demand for workers in the water sector

As laid out in Chapter 4, there is excellent potential for 
creating jobs in the water sector in the coming years. The 
potential numbers of skilled workers required in the ten 
countries included in the second phase of the IWA study 
are put at around 800,000 (see Chapter 3, p. 26). The widest  
gaps are seen in wastewater disposal (80%), as compared 
to 20% in drinking water supply. 

Many developing countries have already looked at mak-
ing extensive investments in extending coverage under 
their own water strategies, especially in urban areas. This 
would result in a strong rise in employment as new plants 
were built and later operated. New plants and replace-
ment plants are built to the latest technological standard, 
which raises the level of skills required on the part of staff 
in all technical areas. The demands made of commercial 
employees too rise in line with the increasing complexity 
of information technology. Overall it can be assumed that 
there will be a strong increase in the number of secure jobs 
in the drinking water supply and sanitation sector, which 
will be linked to population growth (see Chapter 3, page 26).

In addition to the direct job creation impacts of building 
and operating plants, impacts can be expected above all  
at the end of the value chain where household-level ser-
vices are found. The rate of house connections is still very 
low in many countries, particularly in rural areas. It can 
thus be expected that demand for services in the field of  
sanitation installation will rise significantly. In many 
countries these services are provided by small and medium- 
sized enterprises or by the informal sector.

Labour supply

Initial and continuing TVET  
for the water sector

Demand for labour 

Employment policy:  
framework conditions for employment

Labour market

Ensure employabilityAdvisory services and  
placement

Creating and maintaining jobs

Public infrastructure  
investment in the water sector 
generating jobs in upstream  
and downstream services

Active labour market policy 
(skills matching)

TVET and  
professional development,

certification

Figure 10: The integrated approach to employment promotion (GIZ 2010:81)

Water sector
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The extent of household-level services in the water sector 
provided by the informal sector has not yet been record-
ed, even in more recent studies. Alongside sanitation, 
heating and air-conditioning services, some of which are 
provided by the informal sector, it seems safe to assume 
that demand for other services in the sector, such as ope-
rating water kiosks and transporting faecal matter, will 
dwindle in the medium term as the aim within the water 
sector is to move in the direction of formalisation so as to 
ensure universal access to safe drinking water and regulat-
ed wastewater disposal. 

Investment in the water sector will also have indirect im- 
pacts on employment, thanks to the improved health  
of the population and thanks to the location remaining 
attractive or becoming more attractive for companies 
(KfW Development Bank 2013). Women in particular 
are directly affected by improved water supply, since they  
are often responsible for fetching water. There is also 
evidence that improved family health enhances the op-
portunities of women to undertake education or take up 
employment.23 

German development cooperation can support this rise in 
employment firstly by its involvement in more invest-
ment projects in partner countries. The KfW is currently 
financing projects in the water and sanitation sector to 
the tune of around 4.7 billion euros (KfW Development 
Bank 2015). The Deutsche Gesellschaft für Internationale 

23 „Wirkungen von Bildung“ von M. Langthaler (ÖFSE/GIZ):  
http://www.oefse.at/fileadmin/content/Downloads/Publikationen/Policynote/
PN4_Wirkungen_von_Bildung.pdf (last accessed on 20 November 2017)

Zusammenarbeit (GIZ) GmbH supplements this extensive  
engagement on the part of the German government with 
the delivery of advisory services to 400 water supply and  
sanitation utilities to help them improve their own services,  
as well as advisory services provided at macro level. The 
leverage of German development cooperation in identify-
ing the demand for skilled workers in the water sector is 
thus very high. It is important to identify the need for 
skilled workers when investment is first planned in infra-
structure measures. At an early stage, discussions must 
be initiated on the measures that will be needed to train 
these skilled workers so that the workforce is available 
when the infrastructure measure is completed (see Figure 
11). Operators must begin to see human resources costs, 
including the cost of training, as part of their operating 
costs, and must cost different productivity scenarios, 
depending on the level of training of staff. In 2013 the 
IWA determined for the Philippines that only one fifth 
of workers would be needed if productivity were higher 
(IWA 2013). 

Private sector promotion measures for the water sector 
include start-up measures  as well as the provision of 
business development services for companies operating  
in this sector. This applies in particular to the strengthen-
ing of household-level services. Over and above this, the  
sector associations for sanitation, heating and air-condi - 
tioning can act as an important link in the chain in the 
promotion of TVET. Sector associations for sanitation, 

Figure 11: Human resources provision for construction and extension projects  
 (© Heidebrecht/Lenz/Salazar/DWA 2014)
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heating and air-conditioning already exist in many deve - 
loping countries. They often provide access to the informal 
sector and can thus help achieve the desired standardisa-
tion of vocational capacities. 

Labour market policy

Since it has become evident in the past that skills gaps in 
the water sector cannot be closed by market mechanisms 
alone, one must look at ways of steering the labour mar-
ket. This includes gathering and updating data, inter- 
stakeholder coordination, systematic careers guidance and 
careers advice, and active labour market policy approaches. 

The partner countries of German development cooper-
ation rarely have fully functional labour market infor-
mation systems. In some countries systems of this sort 
are being established, as is the case in South Africa, for 
instance. As mentioned above, some of the people em-
ployed in the downstream water sector services operate in 
the informal sector, for which few reliable statistics exist. 
The demand for workers in the formal sector, i.e. on the 
part of operators of water supply and sanitation utilities, 
can be estimated on the basis of the investment strategies 
of the individual countries (IWA 2014). 

Relevant labour market information at regional level is a  
precondition for developing and implementing needs- 
driven measures in the field of active labour market policy.  
This information is to be gathered within the framework 
of dialogue-oriented approaches involving experts on both  
the supply and demand side of the labour market. 

Since employment in the water sector leads something of 
a “niche existence”24 in most countries when compared 
to the potential workforce, and since occupations in 
this industry, especially in the sanitation sector, are not 
generally seen as attractive, there is the additional chal-
lenge of promoting these occupations as attractive career 
options. It is important, for instance, to encourage the 
development of new staff in the immediate vicinity of the 
water utilities, since it is often impossible to attract town 
and city dwellers to rural areas, partly because the pay is 
lower there. It can be helpful to provide information on 
occupations and run recruitment campaigns under a dif-

24 In Germany, the 250,000 or so employees in the water sector account for 
only 6% of the potential labour force.

ferent headline, such as “health and environment sector”. 
German water-sector occupations are also classified in this 
way. Financial incentives, such as trainee loans or voucher 
systems, can also stimulate demand for TVET in the 
water sector (see the project case study from Tanzania).

The crucial precondition for bringing training into line 
with the needs of the labour market is that the relevant 
institutions coordinate their actions. This need not take 
place only at central level, but can equally well take place 
at local level, as decentralisation moves forward. ILO 
studies, for instance, identify France and Spain as particu-
larly good examples of how to coordinate environmental 
policy and national and local training policy (ILO 2011). 
Since the water sector alone is perhaps not large enough 
to justify the establishment of employment task forces 
and policy networks, it can be helpful to establish a link 
to the green economy, which would also include employ-
ment in water resources management. 

In South Africa the sector dialogue is organised through the  
Sector Education and Training Authorities (SETAs), 
which identify the capacities required in the sector, and 
organise the pertinent training. 

An approach devised by the World Health Organization 
(WHO) (Carefoot and Gibson 1984) to organising a stake - 
holder dialogue on skills development can be taken as 
the methodological approach, and is described in more 
detail below (see Figure 12): 

• Firstly the current workforce in the sector should be 
estimated: occupations should be graded and classi-
fied, the breakdown by different institutions (central 
and regional/local), along with age distribution, to 
make it possible to forecast future needs for new staff. 

• The current level of water supply and sanitation 
coverage should be determined. 

• The coverage targets and the concomitant demand 
for workers must be estimated either with respect to 
the SDGs or to the already planned level of coverage. 

• On this basis the priorities can be identified in terms 
of workers needed, and the concomitant skill gaps. 

• In the summary the demand for workers should be 
contrasted with the training required. 

• On the supply side an inventory should be drawn 
up of training institutions and their personnel in the 
water sector. These will include universities, special-
ist colleges, vocational schools and private training 
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providers. The level of the capacities of vocational 
training staff must be analysed. 

• The estimated supply of workers, adjusted to take 
account of probable fluctuation, will give an overview 
of the labour market. 

• At national level an overall look at the supply of 
workers can supplement this information.

• A comparison of the forecast demand for well-trained 
skilled workers and the supply of workers at national 
level provides a basis for planning. 

• Only then can the gaps in individual areas of employ-
ment be clearly defined and planning undertaken 
with a number of different stakeholders in order to 
specifically close these gaps. 

Another intervention in the field of labour market policy 
involves advisory services and mediation. As mentioned 
above, employment in the water sector is not always 
considered attractive for a number of reasons. In a youth 
employment promotion programme in Egypt, GIZ is 
currently promoting the across-the board introduction of 
careers guidance at secondary schools as well as providing 
in-service training for teachers who can then act as multi-
pliers in careers guidance and careers advice. 

Figure 12: Methodology to assess human resource requirements in the water sector (DFID 2011:8)
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Employment programmes
In the field of water resources management, special note 
should be made of the public job creation programme 
in South Africa, the Working for Water Programme. 
Designed as a job creation measure for disadvantaged 
municipalities, it offers work to about 20,000 unem-
ployed people a year, who remove invasive non-indig-
enous plant species from a water catchment area. The 
programme recruits primarily women (roughly 52%), 
young people and people with disabilities, who other-
wise have little chance of finding work on the regular 
job market. The programme, introduced in 1995, has 
implemented more than 300 individual measures in 
all nine provinces of South Africa. Its achievements in 
the field of natural resource protection can be deemed 
a success. From an employment viewpoint, its achieve-
ments are more of a temporary nature, since it has not 
managed to help the marginalised target groups become 
established on the primary labour market or to generate 
permanent employment. 

(Dept. of Environmental Affairs, South Africa, 2015)

Overall it can be said that the water sector makes very 
high demands of the educational background and training  
of staff, as a result of which it has little to offer workers 
from the informal sector and/or marginalised target groups. 
Because of the technical nature of the sector, women are 
still underrepresented. This can be addressed with the 
help of targeted interventions as described above.25 There 
are also international approaches to active labour market 
policy, such as the “Working for Water Programme” in 
South Africa, which also offer potential for Germany’s 
development cooperation, and which specifically focus 
on marginalised groups (Department of Environmental 
Affairs, South Africa, 2015). 

When devising advisory services on TVET in the water 
sector, it is important to focus on the development status 
of vocational training and labour market policy as a whole.  
It is easier to realise training in the water sector in coun-
tries which already have a well-developed TVET system. 
Positive experiences with sector dialogues in other indus-
tries can be transferred to the water sector. In countries 
with less developed TVET systems, it can be a good idea  
to use pilot approaches focusing on individual water uti - 
lities and vocational schools, which, if they prove success-
ful, can then gradually be transferred to the TVET system. 

25 such as training women plumbers in Jordan

Market for technical and vocational education 
and training (TVET)

Unlike Germany, where formal state and private initial 
training institutes and certified continuing training insti-
tutes largely provide the training demanded by potential 
trainees, the initial and continuing training market in 
developing countries frequently does not meet the needs 
of industry. Firstly we must establish to what extent vo-
cational training for the water sector is already anchored 
within the TVET and education systems of the BMZ’s 
partner countries, and to what extent it is perhaps already 
promoted by other donor institutions. Depending on 
this, and on the engagement of development cooperation 
in the TVET sector, we can identify the entry point for 
training support for the water sector. 

Depending on the number of water supply and waste-
water disposal plants in a country, and on the size of the 
population, different development paths and coopera-
tion options beckon for development cooperation in the 
training sector: 

a) Independent training in specific water and wastewater 
occupations;

b) Basic training in skilled occupations (electrician, 
fitter, plumber, etc.) with additional modular training 
in water supply or wastewater disposal;

c) Modular further training.

Whether complex TVET approaches are to be taken with 
nationwide standards at initial training or continuing 
training level, or whether “smaller-scale solutions” are to be  
adopted with regional or industry-specific advanced trai - 
ning, it is crucially important that the approaches are de-
veloped precisely for the given context, that they meet the re - 
quirements of the target group, and that they are sustainable. 

On the basis of the analysis of training levels required and  
the supply of labour available (Figure 4, page 28) and in 
line with the 2014 study performed by the IWA, it is im - 
portant for decision-makers to deduce appropriate sup-
port measures in the field of TVET. Support measures 
should focus on the area in which the greatest shortfall of  
skilled workers is identified. Depending on the target groups  
(formal or informal sector), appropriate interventions 
must then be devised via a dialogue with all stakeholders 
(line ministries involved, associations and education and 
training providers). 
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In Viet Nam for instance, which is home to 80 million 
people, the GIZ TVET project promotes the training 
of sewage engineering technicians. The first year group 
began training at the end of 2014. On the basis of skills 
profiles drawn up jointly with the water sector and the 
information obtained from a labour market analysis, a 
decision must be made on precise occupational profiles 
and on the development of standards (curricula and 
examination standards). 

With the development of curricula and occupational 
standards for the water sector, the question also arises 
of certification and examinations for the occupations. 
Tanzania and South Africa have solved this problem by 
entrusting the job to their national certification bodies, 
while the water project in Peru has selected to go via the 
German-Peruvian Chamber of Commerce for trainer 
qualifications, while devising their own national stand-
ards. Burkina Faso too, with its national training centre 
Centre des Métiers de l’Eau (CEMEAU) intends to  
certify advanced training modules at national level. Na-
tional certificates ensure that qualifications are recognised 
by the national education system, and mean that sub-
sequent advanced training options (career options) for 
graduates can be taken into account from the outset.26  

For all training it is important to ensure that environmen-
tal protection is an integral part of the curricula. Whether 
it is a question of the correct handling of substances 
hazardous to water, the environmentally sound disposal 
of materials at the workplace, or energy- and water-saving 
working methods – all TVET must guide trainees and 
develop the appropriate capacities. The curricula for all 
occupations must include these issues that are important 
for the vocational field, and go into them in sufficient 
detail. The ILO describes this process in great detail in its 
publications on green skills (ILO/CEDEFOP 2011).

In some partner countries (for instance Tanzania and 
Burkina Faso), established training centres for the water 
sector already exist. They were originally planned as 
academic centres, and are only now being extended to 
embrace initial and continuing TVET. Advisory services 
for these providers to help them deliver sustainable, high 
quality training will focus on three main approaches: 
a) enhancing the centres’ equipment and outfitting (via 
Financial Cooperation); b) providing pre- and in-service 

26 see project case studies in Chapter 6, page 47 et seq. 

training for teaching staff; c) organisational development 
and strengthening school management. When planning 
equipment and outfitting, one can draw on experience 
already gained with public-private partnerships (PPP). In  
South Africa, for instance, efforts are building on a coop-
eration arrangement with the private company FESTO 
(GIZ 2015). The water project in Peru is also cooperating 
with German equipment companies. 

When training teaching staff it is essential to conduct an 
education needs analysis, and on that basis to familiarise 
teaching staff with occupational standards and give them 
the expertise they need through pre- and in-service train-
ing. In addition, they should be given special training in 
the use of modern teaching and learning approaches in 
TVET. A whole series of modules are already available 
from other vocational training projects and programmes, 
in particular focusing on enhancing the methodological  
and didactic skills of teaching staff. These can then be  
adapted to the specific context. Where cooperative ap-
proaches have already been used in vocational training in 
partner countries, the in-company trainers must also be 
trained parallel to the teaching staff at vocational schools 
on the basis of agreed standards.

Where education and training providers already have an 
effective organisational structure, they can be nominated 
as regional skills centres, which cooperate closely with the 
water sector and/or are partly funded by the sector. They 
could operate as a hub for initial and continuing TVET 
in water-related occupations, acting also as a point of 
contact for the private sector (including household-level 
services), and could advise companies on the introduc-
tion of new technologies, ways of establishing business 
contacts and managerial issues. If they play their part as 
effective intermediaries between utilities and upstream 
and downstream services, they can raise the quality of 
water supply and sanitation services. Over and above this, 
it would be possible to organise network-type exchanges 
among utilities for professional development purposes 
through these skills centres.27 

Financing TVET is still a crucial problem in many partner 
countries. Pledged funding is simply not provided on 
the scale envisaged, with the result that potential trainees 
decide not to undertake poor quality training that they 

27 Along the lines of the “Klärwerksnachbarschaften” or wastewater treatment 
plant neighbourhoods established in Germany.
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even have to pay for themselves. Part of the multi-level 
approach adopted by many TVET projects is thus to de-
liver advisory services on the financing of TVET. In some 
countries, well established systems are in place to finance 
TVET. South Africa, for instance, raises a skills develop-
ment levy on companies paying more than R 500,000 in 
salaries. The levy is equivalent to 1% of the total amount 
paid in salaries to employees. Fixed percentages of the 
skills development levy are paid to National Skills Fund 
and the Sector Education and Training Authorities (SETAs) 
respectively. In some countries, vocational schools are also 
production schools, which enables them to generate addi-
tional income. In the water project in Tanzania a training 
fund was put in place to finance TVET. Trainees are 
granted a loan from the fund, which they have to repay 
once they are qualified.28 It is thus important to discuss 
with partners whether national solutions are adequate, or 
whether locally adapted financing mechanisms will have 
to be developed. 

The labour market analysis should include employees in 
the informal sector as far as possible. Should the analysis 
show that workers in the informal sector account for a 
large percentage of the workforce in the water industry, 
and that their lack of training is a serious impediment to 
ensuring coverage, it is appropriate to make use of initial 
and continuing vocational training and possible support 
in the form of entrepreneurship education. Mechanisms 
to identify informally acquired skills can also be an im - 
portant instrument in this sort of context. Overall, how - 
ever, promotion of the fragmented informal sector involves  
a great many structural and financial preconditions (see 
GIZ toolkit “Learning and working in the informal econ-
omy – access, skills development and transition”, 2015). 

28 A manual for the fund is to be published shortly on the website of the Water 
Development and Management Institute (WDMI).

Comparability, permeability and training standards
140 countries around the world have national qualifica-
tion frameworks. They grade and categorise the qualifi-
cations offered by the education system in question so 
as to make different qualifications comparable, to allow 
people to move from one part of the education system 
to another, and to enhance the mobility options open 
to individuals. For university-level education, qualifi-
cations have now been largely harmonised in Europe 
thanks to the Bologna process. In TVET, however, har-
monisation efforts are still in their infancy. 

In 1986 the first national qualifications framework 
emerged in Scotland. In 1991 New Zealand produced 
a comparable framework, followed in 1995 by Austral-
ia and South Africa. Alongside national frameworks, 
we are increasingly also seeing regional, transnational 
frameworks:

 • SADCQF – Southern African Development of  
a Common Qualifications Framework covering  
11 countries

• ASEAN Framework Arrangement for the Mutual 
Recognition of Surveying Qualifications covering 
15 countries

• CVQ – Caribbean Vocational Qualifications 
Framework covering 18 countries

• AQF – Arab Qualifications Framework covering 
22 countries.

Since 2008, a European Qualifications Framework 
(EQF) has been in place, which was implemented in 
Germany in 2012 through the German Qualifications 
Framework (DQR). It embraces eight common Europe-
an reference levels.

Against this background, development cooperation ob-
viously takes into account the specific national features 
of existing qualifications frameworks. The number of 
reference levels in qualifications frameworks varies from 
five to twelve. 

(Bohlinger 2013)

In many countries, neither employees nor employers in  
the informal sector consider the qualifications and train-
ing level of staff to be a crucial factor in their compet-
itiveness. When asked where constraints lie, they tend 
to mention their lack of equipment, but not the skills 
level of their staff. Traditional training, in which an 
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experienced master passes on skills to apprentices, is the 
predominant form of training in many African countries. 
It thus makes sense to convince the informal sector that 
improved training will bring with it better employment 
and income opportunities. Sector associations should be 
taken as the starting point for awareness work of this sort. 
Many partner countries already have sector associations 
for sanitation, heating and air-conditioning. 

The associations, which can be strengthened with the 
help of a TVET project, then act as intermediaries both 
in devising formal TVET offerings29 and in non-formal 
training offers involving utilities and the private sector.  
As a general rule, non-formal advanced training measures  
in modular form prove to be better suited for the infor-
mal water sector, since they can be adapted to suit the fi-
nancial and time-specific requirements of the target group.  
One example would be courses on the repair and main-
tenance of pumps. Business start-up measures can be a 
good add-on component to formal training courses, for 
instance, if the labour market analysis identifies a shortfall 
in the number of available skilled workers in the private 
sector offering household-level services. Business start-
up measures cannot, however, be expected to have any 
short-term impact on the quality of services available in 
the water sector. 

Frequently, NGOs operating in the sanitation sector are 
involved in the provision of advanced training for target 
groups in the informal sector. Close cooperation with 
experienced NGOs can generate added value in this con-
text. Mobile vocational training can be used in order to 
ensure that target groups who often work in isolated areas 
can be addressed. In Kosovo, GIZ has already gained 
experience within the framework of training courses for 
green technologies (GIZ 2015). Mobile training units of 
this sort could, for instance, offer modularised training 
for standpipe attendants and drinking water tanker and 
septic tanker staff close to where they live and work.

29 In Ghana, advisory services have been provided to various sector associ-
ations since 2011 within the framework of the TVET project. In conjunction 
with these associations, skills standards have been devised for selected 
occupations. In cooperation with selected training providers (state and 
private vocational schools) modularised training courses for apprentices 
and masters are now being offered in the informal sector. A voucher system 
for financing has been devised and is implemented now.

To finance formal and non-formal advanced training in 
the informal sector, approaches as laid out above will be 
needed. 

The success factors in effective initial and continuing 
training for the water sector can be summed up as 
follows: on the basis of close cooperation between the 
political level and the water sector, involving the private 
sector and sector associations, needs-driven solutions 
must be promoted that make it possible to close the skills 
gap in the short and medium term. Planning TVET, and 
developing occupational profiles, curricula and standards, 
is a process that presupposes a great many things, and 
generally takes at least one year. Sustainable solutions for 
one country can thus take a two-pronged approach: ad-
visory services to devise initial vocational training on the 
one hand while developing modular continuing training 
concepts on the other. It is important in both cases to 
establish stronger links to practical application. The water 
sector should be involved in this as it is seeking suitably 
qualified labour. When devising and formulating occupa-
tional profiles it is also important to ensure from the out-
set that the profile can be fitted into the education system 
in place in the country, and to ensure that individuals can 
move from one part of the system to another. This is the 
only way to ensure that TVET can become established as 
an attractive alternative to academic education. 

In general, the integrated approach to employment pro-
motion can be seen as enabling a comprehensive overview 
of the water sector, workforce requirements and the nece - 
ssary measures identified on this basis. The approach dif-
fers in this from the add-on training measures in financial 
cooperation measures and from the capacity development 
measures of current water projects. When designing pro - 
grammes it is important to see to what extent each “pillar”  
is developed, and what contribution German develop ment  
cooperation measures can make to further developing this.  
The authors of this study consider that impacts are most 
likely to be achieved in projects or programmes with both  
a strong TVET component and a water component, which  
thus address two major pillars of the integrated approach. 
This can be seen particularly clearly in countries with a 
dual focus (like Jordan, Peru and Viet Nam, for instance), 
where major elements of the approach have already been 
incorporated in programme design.
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As part of the study, several projects from BMZ partner 
countries were examined in greater detail. The surveyed 
projects were from Afghanistan, Burkina Faso, Jordan, 
Palestine, Peru, South Africa, Tanzania, Uganda and 
Viet Nam. The project from Palestine has been added. 
All in all they demonstrate a broad range of approaches 
of the water sector to TVET.    

In Afghanistan, for example, employees of operators and 
authorities undergo preparation for their tasks in nu-
merous individual interventions that focus on the basics. 
Training measures in the technical sphere were developed 
for skilled workers. The TVET project also trains plumb-
ers and installers. 

In Burkina Faso, responsibility for water supply and sani - 
tation has gradually been shifting to local authorities since  
2009. The current decentralisation process means that 
mobilising new actors (such as municipalities, consumer  
associations or private operators) and strengthening and 
training them is a key element in improving water supply 
and wastewater disposal across the country. Developing 
the Centre des Métiers de l’Eau (CEMEAU) into an efficient  
national centre for initial and continuing TVET enables 
the number of trained personnel to be increased. 

In Jordan the water programme has included a TVET 
component since 2012, promoting training and business 
start-ups for plumbers. Development cooperation has 
been active in the water sector in Jordan for over 50 years. 
Jordan is one of the most water-scarce countries in the 
world. It guarantees its population a good drinking water 
supply and good wastewater disposal, but in some cases 
has to extract water from fossil aquifers and pump it over 
long distances. To date, no fundamental TVET measures 
have been initiated or offered. This is also true of the sup-
ply and disposal sector: waterworks, water networks and 
wastewater technology. The training centre at the Ministry 
of Water carries out individual training measures. Only 
a certain amount of practical work is possible with the 
trainees. The centre is not sufficiently equipped to meet 
the challenges, nor are the teaching staff sufficiently 
qualified. European Union (EU) education and training 
projects have been launched for various professions, for 
example in the tourism sector. In recent years the United 
States Agency for International Development (USAID) 
has tested and introduced an American certification 
system (ABCcert).30 

30 For further information about the Association of Boards of Certification, see 
http://www.abccert.org/certification_contacts/ last accessed on 20 November 2017

Figure 13: Examples of GIZ’s TVET projects in the water sector  (© Albrecht 2014; GIZ 2017)
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The Water Programme in Palestine aims to improve the 
capacities of the Palesitinian water sector institutions. The  
intnention is to improve planning steering and regulation 
of water supply and wastewater management services. 

The project concentrates here on two fields of action: 
(1) Support of national institutions in the implementa-

tion of reform processes and 
(2) Improvement of the management capacities of the 

water and wastewater supply providers in line with the 
national strategy of the Palestinian Water Authority.  

In Peru, vocational qualifications in the water sector were 
developed with state institutions and the private sector. 
Implementation and training are set. A dual training system  
and a certification scheme for water and wastewater 
technicians have been developed. To ensure that water 
companies have qualified staff in the future, the new 
training courses and certification programmes are being 
introduced in vocational training institutes and the  
participating water companies. 

In South Africa a TVET project has been implemented 
under the title of “Skills for Green Jobs”. The focus was 
on improved opportunities for training and on devel-
oping curricula geared to hands-on practical work. An 
innovative public-private partnership component linked 
the water sector to a German company named FESTO. 

Another interesting example is that of Tanzania, where 
support was mainly directed at the state-owned training 
centre, the Water Development and Management Institute 
(WDMI). After many years dedicated to theoretical train-
ing, it has shifted its focus to training skilled workers. 

In Uganda, support is provided for the establishment of a 
training centre at the country’s largest state water provider. 
A new phase has now begun in which greater emphasis  
is placed on TVET with the development of curricula for 
plumbers and electricians and the development of four 
training standards. 

The first training course culminating in qualification as 
a sewage engineering technician has begun in Viet Nam. 
Various German companies and ministries are actively 
involved in the country, engaging in research in industrial 
zone management, development cooperation measures 
relating to the construction and operation of supply faci-
lities and disposal plants, and advisory services on flood 

protection and river basin management. The GIZ TVET 
project promotes training for the water sector. German 
development cooperation has been active in Viet Nam for 
many years, and invests in the country’s water industry. 
Training measures have been successfully introduced at 
certain operating companies. Specialised training courses 
are already being run in the industrial wastewater sector. 
Lessons learned at the local level now need to be secured 
and scaled up for implementation at the national level. 

In summary it can be stated that some of the GIZ projects 
studied here have responded to the emergence of a skills 
shortage. Training measures that were previously limited 
to individual companies are now being embedded nation-
wide and are being integrated into the TVET system. 
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Afghanistan

Title Reform of the water sector

Term 2008–2018

Context Few people in Afghanistan are connected to the public drinking water and wastewater system. 
One in three households in Kabul is connected, but only one in five in the provincial cities. In 
rural areas access to water is mostly obtained centrally via wells, streams or rivers, with all the 
associated risks to health. Furthermore, water resources in Afghanistan are scarce to start with. 
The public water industry has inadequate access to well-trained personnel. 

Target group Decision-makers in the water sector at local, regional and central level; the Afghan people by 
way of awareness-raising campaigns, and staff at the Ministry of Energy and Water;

Project objective The institutional, organisational and legal frameworks for sustainable water management in 
Afghanistan have improved.

Method The TC vocational training project provides training in the sanitation sector in  Afghanistan. 
It also provides tailored courses for skilled workers at national, regional and local level and 
conducts campaigns to raise public awareness. 

Result Around 2,000 employees from all the institutions in the water sector attended management 
training courses. As a result, they are now better able to fulfil their tasks.

Afghanistan has a population of around 30 million people, some 80% of whom live in rural areas and only 20% in towns 
and cities. As noted in the context above, even in the cities the connection rate is sometimes as low as 20–30%. On the 
basis of these figures, a feasibility study conducted in 2004–2006 stated that one billion dollars’ worth of investment was 
needed in the urban water sector by 2025. In parallel with this investment, the requirement for skilled labour (in mechan-
ical, electrical, plumbing and other technical fields) in the urban water sector is estimated to rise from 1,000 in 2015 to 
1,500. Because of the huge investment backlog, the rise in demand for labour in the water sector is expected to be slow 
over the coming decades. 

The GIZ project has used a variety of customised individual measures to train employees in operating companies and in 
government bodies. The need for training was determined in consultation with the partners and the courses gradually 
developed. The training courses were very broad in scope. Basic skills needed to be learned in literacy, English and math-
ematics courses in order to establish an initial level of understanding. From 2013–2014 onwards around 70 employees at 
skilled worker level received training in technical disciplines such as leak detection or pump operation, partly in seminars 
but also in on-the-job schemes. 

The project has not yet taken a close look at the informal sector, and therefore at plumbers, in particular. Similarly, no 
approaches have yet been adopted that institutionalise professional development in the water sector.
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Burkina Faso

Title Drinking water and sanitation programme in small and medium-sized towns

Term 2016–2018 (overall term of the programme: 2006–2018)

Context Since 2009, responsibility for water supply and sanitation has gradually been shifting to local 
authorities, but many of these are not yet in a position to face the new challenge. At mu-
nicipal and regional level there is a shortage of skills and knowledge in water management, 
while at national level there is a lack of experience in steering and disseminating the complex 
reform process. Furthermore, meeting the constantly rising demand for clean drinking water 
and the requirement for good sanitation through the expansion and efficient operation of 
water supply and sanitation systems is proving to be impossible. All in all, capacities in the 
sector at individual, organisational and institutional level are not yet sufficiently developed 
to satisfy requirements or to ensure sustainable and equitable water supply and sanitation 
provision across the country. The current decentralisation process in the water sector means 
that mobilising and strengthening new actors (such as municipalities, consumer associations 
or private operators) is a key prerequisite for improving water supply and wastewater disposal 
in Burkina Faso as a whole. Raising individual skill levels through training and professional 
development is crucial to achieving sustainable development in the sector. Ensuring that the 
Centre des Métiers de l’Eau (CEMEAU) continues to make progress in becoming an efficient 
national centre for initial and continuing training for the entire water sector will increase the 
availability of skilled personnel needed to implement the reform process. 

Target group The target group is the population of Burkina Faso via the multi-level approach but in 
particular through the support of the Ministry of Water and Wastewater through its regional 
directorates (Boucle du Mouhoun, Hauts-Bassins and Sud-Ouest).

Project objective Municipal and national capacity for operating and developing water supply and sanitation 
systems has been improved on a sustainable basis. 
Sub-objective: Services at the training centre for water professions have improved.

Method The advisory services cover the strengthening and professionalization of management at  
CEMEAU with the aim of ensuring that the centre is managed independently and sustainably 
(including financial and business aspects). Curricula are also developed, and are adapted to the  
needs of new actors and of personnel at L’Office national de l’eau et de l’assainissement (ONEA). 
The principal activities comprise providing advice on institutional and organisational develop- 
ment, capacity building, analysing training requirements for all players in the sector, devel-
oping new curricula and identifying partnerships with other institutions in order to improve 
the provision of training and professional development. 
The strategic, technical and organisational capacities of experts and managers at ONEA and 
in the municipalities are strengthened at the meso level in order to implement the sector 
reform. To achieve this aim, the programme focuses on optimising the training and profes-
sional development of skilled workers through the CEMEAU training centre and on the 
provision of advisory services to experts and managers at ONEA and in the municipalities.
It also includes:
• Institutional and organisational development, 
• capacity building, 
• analysis of training requirements for all players in the sector, 
• development of new curricula and identification of partnerships with other institutions 

in order to improve the provision of training and professional development.
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Burkina Faso has a population of 17.8 million. The drinking water supply rate in urban areas is 86%, and in rural areas 
64%. The figures in the wastewater sector are lower, with a connection rate of only 32% in towns and cities and a mere 
9% elsewhere. The employment potential is therefore considerable. The 2014 IWA study forecasts that demand for skilled 
workers will reach 30,000 merely to achieve the SDGs. 

CEMEAU is responsible for TVET, with some training also provided by the Institut International d’Ingénierie de l’Eau et 
de l’Environnement (International Institute for Water and Environmental Engineering). 

The water sector has made the shortage of skilled workers the focus of its sector strategy. It has also been recognised that 
TVET has to be integrated into the national qualification system. The currently envisaged target groups comprise young 
people who have just completed secondary school and are intending to undergo basic training in the sector. In addition, a 
training scheme is being designed for qualified skilled workers who will perform municipal services. 

The sector dialogue between the stakeholders has been initiated, and a round-table discussion on financing for TVET and 
for the provision of training for operators will take place in early 2015.

Seven training modules have been developed to train municipal operators, which 3,500 people are expected to attend over 
a period of six months.
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Jordan

Title Vocational Training and Skill Enhancement for Jordanians and Syrian Refugees in the Water 
Sector (VTW)

Term 2016–2019 

Context Water resources are not managed efficiently in Jordan. Water utilities, like the Water Authority 
of Jordan (WAJ), do not have adequately trained professionals who can efficiently operate 
and maintain the public water mains and technical infrastructure in the long term. The 
lack of trained sanitation professionals who can offer water supply and sanitation services at 
household level and the lack of trained staff at water utilities prevent water from being used 
efficiently. The capacities of sanitation professionals and experts on water utilities in Jordan 
are inadequate.

Target group Jordanians, Syrian Refugees and technical operators in governmental authorities in the 
Jordanian water sector.

Project objective The capacities of sanitation professionals and technical experts on water utilities in Jordan 
have improved.

Method • Creating and conducting training for male and female Jordanians and Syrian Refugees 
in the field of sanitation 

• Sanitation professionals are receiving advice on improving their employment and income 
prospects

• Advising WAJ on building capacity to implement a comprehensive programme of con-
tinuing professional development for technical staff

Result • 460 Jordanians and Syrian Refugees have been trained in the field of sanitation
• Three cooperatives with a total of 40 members offer their sanitation services on the market
• 250 technical experts from water utilities have been trained in the fields of water supply 

and wastewater treatment

Jordan is ranked among the world’s water-poorest countries. Its water needs are constantly rising because of the expansion 
of irrigation farming, increasing industrialisation and high population growth, due in part to the country accepting Syrian 
refugees. The groundwater level is falling. According to the United Nations High Commissioner of Refugees (UNHCR), 
about 657,000 registered Syrians were living in Jordan in April 2017. Estimates indicate that at least an equal number of 
unregistered refugees are residing in the country. The inadequate public utility services are now reaching their limits.

The project supports the Vocational Training Corporation (VTC) as it creates training courses for skilled and semi-skilled 
sanitation professionals. These courses target male and female Jordanians and refugees in the governorates of Amman and 
Irbid. The sanitation professionals also receive advice on improving their employment and income prospects. This allows 
households to have access to better services, in terms of quality and quantity, that would help them reduce water losses and 
conserve water.

Furthermore, the project advises WAJ on building capacity to implement a comprehensive programme of continuing  
professional development for technical staff. It thus makes a contribution to reducing annual water losses and to safeguarding 
investments in infrastructure in the long run, as envisaged in the National Water Strategy. 
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Palestine

Title Water Programme Palestine

Term 2013-2018

Context The development of the water sector in Palestine is hampered by the political situation and a 
fragile institutional framework. This leads to inadequate water supply and sanitation services 
and limited access to water resources for large parts of the growing Palestinian population. 
96% of the roughly 2.4 million inhabitants of the West Bank are connected to the public 
water supply networks which is quite high on an international comparison. However, the 
provision of the population with potable water continues to be limited due to internal prob-
lems in the water and wastewater service providers and difficulties with water availability. 
About 61% of the population in the Palestinian Territories are connected to sewage net-
works. Because of the lack of treatment plants, the majority of wastewater in the West Bank 
(79%) continues to be discharged untreated into valleys or drained underground. In the 
Gaza Strip, this percentage was 28% before the recent conflict in 2014, in which a substan-
tial part of the infrastructure was destroyed. 
Numerous water and wastewater service providers struggle with high water losses, ineffi-
ciency in the operation of existing facilities, partly also critical revenue collection rates and 
lack of professional staff in particular for wastewater management. With the adoption of the 
Water Law in 2014, the establishment of the regulator and numerous bylaws, the framework 
conditions for a far-reaching reform of the sector have been improved. However, institutions 
on the national level as well as the approximate 300 water service providers do not have the 
required capacities for efficient planning, management and regulation of water provision and 
wastewater management.

Target group The target group of the project is the population of the Palestinian Territories (West Bank 
and Gaza) including around 15.000 households in East Jerusalem, as they are beneficiaries 
of all consumer-oriented improvements in the potable water and sewage services.  

Project objective The GIZ Water Programme Palestine aims to improve the capacities of the Palestinian water 
sector institutions with regard to planning, steering and regulation of water supply and waste-
water management services. 
The project concentrates on two fields of action: (1) Support of national institutions in the 
implementation of reform processes and (2) Improvement of the management capacities of 
the water and wastewater supply providers in line with the national strategy of the Palestinian 
Water Authority. 

Method In general, the HCD 31 and training measures of the GIZ Water Programme Palestine shall 
con- 
tribute to the enhancement of the human capacities in the Palestinian water sector and to the  
achievement of the National Human Capacity Development targets. Specifically, they shall:
• Provide flexible, demand oriented and efficient procedures for preparation and delivery 

of HCD and training activities
• Create and test a delivery mechanism for HCD measures including the Palestinian 

Water Authority (PWA), (Union of Palestinian Water Service Providers (UPWSP) and 
Water Service Providers with regard to self-sustainability

• Strengthen the UPWSP role in participating in sector management planning, especially 
building up its trainings capacities 

31 Since 2011, GIZ has been developing goals and innovations for the GIZ service Human Capacity Development in a process of change in the last years. The HCD strategy 
provides a target model for the management of HCD processes within the company and links to personnel development.
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Method • Develop of an “Overall Training Plan” for the use by the UPWSP beyond the project
• Support the activities of the other components (such as benchmarking, performance 

monitoring and tariff setting)

Result The overall evaluation shows, that the HCD project has been successful by all means and 
further continuation is requested. Furthermore, these results were achieved: 
• More than 100 HCD measures and trainings were delivered with around 1,500 partici-

pants form the water and wastewater sector 
• The UPWSP raised the number of members from 9 to 65 Water Service Providers and 

improved its capacities in delivering training programs and in providing a platform for 
knowledge exchange on the national level. 

• Development of an “Overall Training Plan” for the use by the UPWSP beyond the 
project

• International cooperation’s established to water sector institutions in Jordan, Balkan 
region, Turkey, Portugal, Italy, Kenia and Germany

The Union of Palestinian Water Service Providers (UPWSP) was reestablished in 2014 and is committed to a) the devel-
opment of sustainable, resilient and economic water and waste water service providers, b) the facilitation of knowledge ex-
change between its members, c) the achievement of an efficient and cost-effective operational environment of its members 
by technical qualification such as operation and maintenance trainings.  So far, UPWSP has 65 members including the 
biggest water service providers in Gaza and the West Bank. 

GIZ has been supporting the UPWSP since its establishment through its Water Programme. UPWSP has developed a 
strategic plan 2015 – 2017 with the following objectives: 
• Institutional development of the union and ensuring its financial sustainability
• Capacity and institution building of the union members
• Contribute to the development of the regulatory framework of the water sector
• Contribute to incorporating members’ priorities in the national sectorial development plans

The UPWSP is conducting technical working groups in order to strengthen the linkage between the members by exchang-
ing knowledge on common water issues (GIS, Water Awareness, Leakage, Non-Revenue Water, Wastewater, Energy, Re-
search) and to define mutual strategies and operational plans in order to develop the sector. The technical working groups 
can be defined as a core process of the Union.

In order to strengthen the technical, managerial and financial capacities of the members, the UPWSP offers tailored con-
sultancy services aiming to improve the performance. Local short-term consultants or employees of members are trainers 
for the technical working groups and offer services in particular small and medium size Water Service Providers. These 
services are a flexible tool to the UPWSP in order to answer the needs of the members and contribute to the overall goal 
of a sustainable self-financed UPWSP. 

The yearly annual Water Conference aims to present “Best practices” in the water sector and to reflect on the output of 
the trainings. National and international water experts are invited to exchange their knowledge and build business rela-
tionships. 
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Peru

Title Modernization and strengthening in water supply and sanitation Program (PROAGUA II)

Term 2015–2019

Context Three and a half million Peruvians do not have access to drinking water and more than 
twice of that amount does not have adequate sanitation facilities. Poor families in peri-ur-
ban areas and rural areas are the most likely to suffer this situation. Public water services 
often can not provide basic services because their employees are not adequately trained and 
managed. In many regions, water utilities are too small, financial management is poor, water 
charges are too low and operations are often determined by political influence.

Target group Water and sanitation facilities and as a result the users of sanitation services.

Project objective Water utilities in Peru provide better drinking water supply and sanitation services. The 
drinking water supply and sanitation services have improved and also having as a political 
counterpart the Ministerio de Vivienda, Contrucción y Saneamiento (MVCS) of Peru.

Method • Dual technical training
• Certification of labour competencies
• Sustainability mechanisms

Result Dual training: 
Design of two technical careers:
1. Water Treatment Technician: “National Training Service in Industrial Work” – SENATI 

(private), 3 years.
2. Technician in “Drinking Water and Wastewater Networks” National Training Service in 

the Construction Industry – SENCICO (state-owned), 3 years.
• 153 apprentices in training processes (107 in SENATI and 46 in SENCICO).
• 17 training companies are participating: 15 private and 2 public companies.
Certification of labor competences:
• A functional map approved by the Ministry of Labor and Employment Promotion 

(MTPE).
• Four profiles of labor competencies, including their respective evaluation instruments 

and listings of minimum equipment approved by the MTPE (Production, Distribution, 
Collection and Treatment).

• SENCICO accredited as “Certification Center of Labor Competencies” for three profiles 
of labor competences (production, distribution and collection). 

• 115 employees of companies in Piura, and 39 of Peruvian Water and Sewage Service 
(SEDAPAR), in Arequipa, received certifications.

Sustainability mechanisms:
• Two companies fund the training of their apprentices
• Creation of the “Labor Competencies Committee of the Sanitation Sector”.
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A 2011 study on human capital in sanitation service companies established  9,585 permanent employees working in 
drinking water and sanitation services in urban areas in Peru. This represents 0.005% of the 16 millions of workers in the 
country and does not include personnel working in subcontracted companies.

In 2014, the Ministry of Labor and Employment (MTPE) and the Ministry of Housing, Construction and Sanitation 
(MVCS) commissioned a study on the estimated supply and demand by 2025 of the operational technical staff of compa-
nies providing sanitary facilities. It has found that, on average, in the 19 largest water and sanitation companies in Peru, by 
the year 2025, about 350 technical and operational workers are needed every 2 years.

Two training centers, SENATI (private) and SENCICO (state-owned), were selected to be the providers of professional 
technical careers. The companies providing sanitation services are actively involved in the design of educational instru-
ments for technical careers but above all in the implementation of training in the company. The training centers have been 
equipped with technology from German companies such as FESTO, Herman SEWERIN GmbH and DAS Environmen-
tal Expert GmbH. This has been achieved because of the German Peruvian alliances.
Furthermore, the certification of labour competencies is currently in the implementation process. In the last months, 153 
workers have been certified and by 2018, it is planned to certify  1,000 workers from approximately 20 sanitation service 
companies.

Both subjects, both the dual technical professional training and the certification of labor competencies, are led by the 
MVCS, which coordinates the action of implementation of the “Work Competencies Committee” of the sanitation sector.
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South Africa

Title Invest in the future – vocational education and training for the climate and the environment –  
capacity development PPP with Festo Didactic GmbH

Term 2011–2016

Context The green economy is becoming increasingly important in South Africa. By 2020, some 
300,000 new jobs related to climate change and the environment are expected to be created. 
These include jobs in the public sector, for example in relation to drinking water supply and 
wastewater disposal. 
In order to meet an employment target like this the country needs new technologies, and it has  
to establish new training programmes and corresponding career paths. Above all business and  
industry – including public service providers – are faced with the problem of a lack of coherent  
strategies and coordinated training programmes for systematic initial and continuing training. 

Target group Public and private enterprises and their current and potential workforce in the (drinking) 
water supply and wastewater disposal sector;

Project objective Current and potential workers in (drinking) water supply and wastewater disposal have been 
trained in accordance with the requirements of a green economy.

Method • Support for training institutions with the development of modular curricula, and their 
subject-specific and methodological conversion into training materials 

• ToT 
• Feedback of development work and lessons learned into the ongoing processes of the 

development of occupational profiles in the water sector 

It is estimated that 34,000 people are employed in the water sector in South Africa. The demand for engineers is put at 
3,000, and that for skilled workers at a further 4,000. The shortfall in technical occupations and trades, in particular, will 
be impossible to make up for in the medium term because there are no adequate training programmes in place and only an 
insufficient number of training places available. Modernising the overly academic system in South Africa and making the 
theoretical training more practically oriented also poses a challenge. 

Festo Didactic GmbH is a leading international provider of customised training solutions for industry. Together with the 
University of Stuttgart, Festo has developed training modules and a modular training system (Edukit PA). As part of the 
project, the University of Pretoria (UP) and the Water Academy in Knysna are receiving support to help improve initial 
and continuing training for municipal water utilities in South Africa and to make it more practice-oriented. The training is 
to be placed at the level of water plant operators. The modules that are developed are trialled and adapted to South African 
conditions in ToT measures with lecturers from the UP and the Water Academy. These two institutions incorporate these 
adapted modules – including the associated training materials – in their teaching and learning programmes. In order to 
ensure the systemic fit of this training content, the UP maintains close contact with the Quality Council for Trade and 
Occupations (QCTO), which safeguards the quality of vocational qualifications. 

This project is closely related to the Skills for Green Jobs (S4GJ) project promoted by the BMZ, the strategic focus of which 
is directed at support measures to improve coordination between ministries, vocational training institutions, technology 
transfer facilities and businesses. As a result, lessons learned with the development of the modules and integration into 
teaching and learning activities will not only be presented for discussion in the context of a regional conference, they will 
be continuously supported by S4GJ and will be taken into account in the design of subsequent training and technology 
transfer projects for the water sector. 
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Tanzania

Title Supporting water sector development – institutional development for water and wastewater 
companies 

Term 2004–2016

Context The process of reforming the Tanzanian water sector is moving at a slow pace. Although new 
political and legal frameworks have been established, government institutions, water and san-
itation companies, and water management authorities often lack the capacity to implement 
adopted reforms. Demand from the Tanzanian partners for advisory services on capacity de-
velopment and vocational education and training has increased. One of the main partners is 
the Water Development and Management Institute (WDMI), which has the role of meeting 
training requirements for the water sector across the country.

Target group Students, employees of utility companies and staff of the WDMI.

Project objective The institutional and human resource capacities of commercial water and wastewater com-
panies are improved. 

Method • Needs-driven training measures are introduced at the water supply and wastewater dis-
posal companies and the public agencies responsible for water quality and protecting 
catchment areas 

• Advisory services are provided to the WDMI on the designing of new curricula and training  
courses 

Result A comprehensive range of courses is on offer and the number of trainees completing training 
has risen. 

One priority area of the institutional development for water and wastewater companies’ component is cooperation with the 
WDMI. The Institute was founded in 1974, and makes vital contributions to development of the water sector in Tanzania 
through its three fields of work: training, advice and research. The Institute has a monopoly on initial and continuing vo-
cational training. In 2011 the GIZ project supported the WDMI in developing a management tool for market assessment 
of training needs and demands. The tool was tested and revised, and is now used to gather data from the future employers 
of the trainees and to evaluate it on a national basis. There have been estimates that the water sector will require at least 
4,000 technicians over the next five years. For the WDMI, this means that roughly an additional 600 workers will have to 
be trained each year. 

The Institute originally focused solely on training the next generation of technically oriented academic recruits. Starting 
in the coming academic year, it will take on a further two training courses. Training will be offered at skilled-worker level 
in the following occupations, in five one-year certificate courses: (i) water supply and sanitation engineer, (ii) hydrology 
and meteorology, (iii) hydrogeology and well construction, (iv) water laboratory technology, and (v) irrigation engineer. In 
addition, a modular programme has been designed that likewise from next year onwards will offer training for skilled trades 
at levels one to three of the National Qualification Framework, covering the occupations of water protection management, 
hydraulic engineering (specifically well construction), monitoring of new customer connections, and pump operation. 

The curricula for both new programmes were developed in close cooperation with the future employers, and they have also 
been closely involved in adapting the existing courses. The cross-sectoral dialogue with the National Council of Technical 
Education (NACTE) and the Vocational Education and Training Authority (VETA) proved successful in the development 
of the certificate and training programme. The good relations between the WDMI and all relevant stakeholders can be 
rated a particular success.
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Uganda

Title Reform of the urban water and sanitation sector

Term 2014–2018 (overall term of the programme: 2008-2019)

Context Over the last decade, Uganda has made enormous improvements to the water supply and 
sanitation provisions for its population. However, although more than 70% of urban resi-
dents now have access to water and sanitation services, the high rate of population growth 
and increasing urbanisation mean that the access is still inadequate, especially in the poorer 
areas of towns and cities. This, combined with the growing pollution of the water resources, 
poses one of the biggest barriers to development in the country.

Target group Poor city dwellers in Uganda.

Project objective The preconditions for a pro-poor urban water supply and sanitation system that functions 
efficiently over the long term have been improved. 

Method (of this field  
of activity)

• Twin-tracked consultancy for the responsible Ministry of Water and the largest water utility
• Policy and strategy development
• Development of curricula and organisational development for training centres
• Establishment of partnerships and networks, including with the private sector
• Public relations work to arouse an interest among women for technical occupations

Result The following results have already been achieved in this field of activity in the current phase 
(2014–17): the training materials/curricula for the Industrial Plumbing and  Electromechan-
ical Technician training courses have been or are being revised (Water Quality Management) 
and have been brought up to date. The capacities and the quality of training at the training 
centre for the National Water and Sewerage Corporation (NWSC) have been analysed, and 
on that basis TVET has already been made more practice oriented. The Ministry of Wa-
ter’s current capacity development plans have likewise been geared more towards practical 
training.

In light of the steadily rising demand for skilled labour in the Ugandan water sector, which even now cannot be met by 
existing training institutions, the NWSC, the parastatal water utility company in Kampala and about another 100 towns 
and cities, has established its own training centre for water-sector occupations with support from GIZ. Another training 
centre in northern Uganda is at the planning stage. Although considerable importance is attached to TVET nationwide, in 
terms of quality it is significantly below academic education.
Since 2012, curricula for the professions of industrial plumber, electrician and pump mechanic have been developed at the 
NWSC in cooperation with the Directorate of Industrial Training (DIT) with support from GIZ. 

The curricula have been used by the NWSC in training courses at the training centre since 2014. In the ongoing project the 
intention is to continue to expand the range of training courses on offer and to provide advice on the operation, financing 
and commercial expansion of the centre. In addition the project aims to identify more national and international partners 
from the private sector, for example to provide training materials or samples for demonstration.

The Ugandan government has made gender balance a priority. The programme actively supports the mobilisation of wom-
en in the sector, who have, until now, occupied 18% of the key positions.
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Viet Nam

Title Reforming technical and vocational education and training in Viet Nam

Term 2015–2017 (overall term of the programme: 2006–2019)

Context The rapid developments and structural changes in Viet Nam’s economy are presenting the 
TVET system with huge challenges. The demand for competent skilled workers in the 
economically dynamic industrial and service sectors, in particular, is extremely high; if eco-
nomic trends remain the same, demand will continue to rise. At present, however, there are 
insufficient resources or capacity to transform and expand the TVET system in accordance 
with needs.

Target group • Secondary school leavers 
• Employees of private companies 
• The unemployed
• The underemployed or young people and adults under threat of unemployment 
• Intermediaries are school teaching staff and in-company trainers, as well as overarching 

structures such as the General Department of Vocational Training (GDVT) and the 
Vietnam Water Supply and Sewerage Association (VWSA)

Project objective The supply of workers trained in accordance with needs for green and sustainable economic 
development has improved.
The preconditions for needs-oriented training in the wastewater sector, in terms of content, 
human resources, design and organisation, have been created in a selected vocational training 
institution. 

Method Priority areas: 
• Capacity development for experts and managers at the authority responsible for TVET 

and subordinate teaching and management staff posts at the promoted vocational train-
ing institutions

• Provision of advisory services on reform processes for TVET at systemic and institution-
al level

• Piloting of needs-oriented initial and continuing training courses based on the German 
standard

• Strengthening of cooperation with the private sector in TVET

Result • The capacities of teaching and management staff at the Ho Chi Minh Vocational College 
of Technology (HVCT) and skilled workers from companies have been developed.

• Occupational standard, training programme and training modules have been developed 
and have been approved by the GDVT for piloting.

• Four training companies have been identified as partners for cooperative training.
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The field of activity covering the initial and continuing training of skilled workers in the wastewater sector within the 
programme “Reforming technical and vocational education and training in Viet Nam” has been implemented since the 
beginning of 2014. The Ho Chi Minh Vocational College of Technology, which was selected according to specific criteria, 
is receiving support to implement needs-driven training in the wastewater sector. The College has already been offering a 
course for the profession of industrial wastewater treatment for seven years. As part of this field of activity, a cooperative, 
practice-oriented training model is being piloted for training skilled workers specialising in wastewater technology, with 
in-company and in-school training phases. 

During the preparations the programme joined the water supply and sewerage association VWSA to identify companies 
as training partners. Teaching staff from the HVCT and (future) trainers from the companies improved their skills and 
knowledge in practice-oriented professional development courses. The occupational standard, which was devised in collab-
oration with the VWSA and wastewater companies, formed the basis for the curriculum and training modules drawn up by 
the HVCT. An examination and certification system involving the state and the private sector is currently in preparation. 
In addition, image campaigns are being conducted with companies and associations in order to introduce the occupational 
profile and to improve the social recognition of  TVET in the wastewater sector. 

To conclude this section, the diagram below shows the qualification levels at which TVET in the water sector is placed in 
the respective countries. The European Qualifications Framework (EQF) is used as the reference for the classification of 
the training in the diagram. The development of infrastructure varies from country to country, and the vocational training 
systems in the water sector have also reached different stages of development. 

 

Figure 14: Classification of countries according to possible qualification levels within the education system  
 (© Heidebrecht/DWA 2014)

Afghanistan
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Level 2
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EQF levels 5-6 up to 
master craftsman/ 
technician, BSc

South Africa
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EQF levels 1-2 up to  
semi-skilled workers
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The four qualification levels are explained below, using Figure 14 as a basis. The EQF provides guidance regarding the 
various levels. Requirements may differ, depending on the partner and country.

Level 1 EQF, level 1–2 to semi-skilled workers. Basic courses, because only a small number of simple plants are built. 
Electricians, fitters, plumbers, construction workers, etc. obtain additional basic qualifications.

Level 2 EQF, level 3–4 to skilled workers. Courses lasting several weeks are conducted because significantly more plants 
and more complex systems are operated. Electricians, fitters, plumbers, construction workers, etc. obtain extensive addi-
tional qualifications.

Level 3 EQF, level 5–6 to master craftsman/master technician/Bachelor of Science. A standardised nationwide certification 
system is in place, training providers use coordinated examination regulations, questions and procedures. Modular or block 
courses lasting several months are in place. Electricians, fitters, plumbers, construction workers, etc. obtain extensive addi-
tional qualifications.

Level 4 EQF, level 5–6 to master craftsman/master technician/Bachelor of Science. State-approved qualifications are in 
place, vocational schools offer practice-oriented initial training for the next generation of young talent. Training providers 
offer in-service courses for electricians, fitters, plumbers, construction workers, etc. for post-qualification.
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Recommendations for action at the political and 
strategic level

Use global sustainability goals as an important guide
The SDGs set out indi cators for vocational training in the 
water sector and provide key policy guidance till 2030. 
They should be taken into account in the bilateral negoti-
ations with the BMZ partner countries.

Be guided by demand for skilled workers – examine 
development cooperation engagement on TVET in the 
water sector 
In partner countries where there is a need for skilled workers 
in the water sector, the possibility of strengthening TVET 
for the sector should be examined and proposals drawn 
up. Experience can be drawn from the examples of good 
practice from ongoing projects. Systemically effective ap-
proaches to TVET contribute to safeguarding investment 
in the water sector over the long term and to providing a 
lasting solution to shortages of skilled workers.

Create employment by expanding infrastructure 
Further investment, especially in urban water supply and 
wastewater treatment plants, brings with it the creation of 
jobs. Construction and equipment companies receive orders 
and recruit staff. Operators take over new facilities and 
need appro priately trained personnel. This creates em-
ployment opportunities for the next generation of junior 
employees, which can help to reduce youth unemployment. 

However, when orienting development cooperation 
measures towards the achievement of employment effects, 
contrary trends in the international water sector must 
be taken into account: greater use of telecontrol and 
improvements to instrumentation and control engineer-
ing can lead to a reduction in the number of jobs, with 
a simultaneous growth in the skill requirements of the 
employees. Changes are also likely to occur for workers in 
the informal economy. It can be assumed that as the qual-
ity and reliability of services improve, the share of work 
for the informal sector in water supply will decline. 

No investment in infrastructure without strengthening 
initial and continuing vocational training 
Building water works, wastewater treatment plants and 
their networks without developing appropriate TVET 
measures for the operating personnel is not sustainable. 
Besides expert planning in technical matters, vocational 
qualification planning must be included in new projects 

and programmes. This should be established as an integral 
part of every project in parallel with detailed construction 
supervision planning (GWP 2012). Task-sharing between 
Financial Cooperation and Technical Cooperation, and 
complementary collaboration between the two, must there-
fore be clarified before measures are implemented.

If training is provided for staff members who are already 
employed, some may leave to join the private sector, 
where the pay is usually better. It must therefore be 
ensured that the incentive systems developed make it 
attractive to remain in the water sector.

Create conditions for the systematic use of labour 
market information
An absence of labour market information in developing 
countries has meant that the problem of the skills gap has 
been kept hidden for a long time. It was only the study 
begun by DFID and IWA in 2009, which looked at 15 
countries in the water sector up until 2014, that presented 
transnational analyses of demand for skilled workers for 
the water sector. German development cooperation could 
participate in this process at international level by sup-
porting the ongoing initiatives by ILO and UN Water on 
Water and Jobs and carrying out further country studies 
together with the IWA. An internationally coordinated 
approach promotes synergies and produces a better plan-
ning basis for TVET projects in the water sector. 

When it comes to implementing TVET projects in the 
water sector, on the other hand, a qualitative approach 
is advisable. Establishing wide-ranging labour marking 
information systems usually proves to be very difficult in 
developing countries. Therefore it is recommended using 
dialogue-oriented approaches at local or regional level 
with experts on the supply and demand side of the labour 
market, to explore current and future requirements for 
skilled workers, training and qualifications and to jointly 
identify gaps and/or qualitative weaknesses in the TVET 
programmes on offer. This information then serves as a 
foundation for planning the development of initial and 
continuing training provision in the region.
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Make German experience more visible and strengthen 
cooperation with German actors
The theme of the UN World Water Day 2016 was Water 
and Jobs. German experience and contributions in this 
field can become more internationally visible, and be 
presented at trade fairs and conferences, for example. 
Germany has over 60 years of TVET-related experience 
in the water and wastewater sector. There have been 
state-recognised professional quali fications in the envi-
ronment sector for 30 years. 

The BMZ has been promoting cooperation between 
development cooperation and the private sector for many 
years now. The private sector meets at trade fairs, where 
German development cooperation has had virtually no 
presence to date. Greater interaction could therefore be 
achieved by communicating development cooperation 
themes – including those re lating to TVET in the water 
sector – at trade fairs, for example by development coop-
eration scouts financed by the BMZ.

There has been a marked improvement in cooperation 
within Germany on international TVET for the water 
sector in recent years. The GWP has played an impor-
tant part in this. Efforts still need to be made, however, 
to coordinate different measures more closely with each 
other. Development cooperation could make greater use 
of experience gathered by the GWP.

It also makes sense to further encourage cross-ministerial 
cooperation in TVET in the water sector. The BMZ fi-
nances extensive bilateral projects and programmes within 
the framework of development cooperation. The BMBF 
promotes the internationalisation of  TVET with its in-
itiatives iMOVE (International Marketing of Vocational 
Training)32 and VETnet33. The BMZ should endeavour 
to ensure that when new TVET projects are initiated in 
partner countries there is consultation and coordination 
with other ministries on existing development coopera-
tion projects to ensure that the projects complement each 
other on the ground.

32 For more information on iMOVE: http://www.imove-germany.de/cps/rde/xchg/
imove_projekt_international/hs.xsl/prepage.htm?rdeLocaleAttr=en

33 A Chamber of Industry and Commerce (AHK) project that targets the im-
plementation of dual elements in vocational training systems at eleven AHK 
locations.

Fragile states
If TVET is to be implemented successfully in fragile 
states, the following four recommendations can be made 
(GPPI 2013): 

a) Comprehensive yet informal analyses of fragile and 
socio-economic institutions are key; 

b) TVET projects are effective if they pursue a holistic 
approach; 

c) The timing and duration of the measures must be 
correctly chosen; and 

d) The partner must be chosen systematically and fol-
lowing proper reflection.

A change in cooperation partners can be expected more 
frequently in fragile states than in other partner countries, 
which makes cooperation more difficult. Projects in these 
countries therefore need greater perseverance and the 
flexibility to deal with setbacks. The lessons learned from 
cooperation with fragile states have not been sufficiently 
processed to date and further applied research is required.

Development cooperation measures following on from 
disaster relief
The number of disasters and crisis around the world is 
increasing. In the wake of natural disasters and political 
crises it is often the case that refugee camps are set up, 
which have to be supplied with drinking water and sani-
tary facilities. Experience shows that refugees on average 
remain in a refugee situation for 20 years, and spend 
most of that time in refugee camps (BMZ 2015, refugee 
research 2015). In the water sector, development cooper-
ation has not yet developed a clear package of measures 
in conjunction with emergency assistance providers to 
address these difficulties. Short-term training courses 
and advisory services are needed which follow on from 
the emergency deployment. The emergency responders 
leave behind technical equipment and apparatus that has 
to be serviced and maintained. German development 
cooperation and disaster relief organisations should pool 
their experience and develop appropriate approaches to 
vocational training. 

 

https://www.imove-germany.de/cps/rde/xchg/imove_projekt_international/hs.xsl/prepage.htm?rdeLocaleAttr=en
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Align approaches to TVET in the water sector with the 
key features of the German dual vocational education 
and training system

In its 2013 strategy paper for one-stop international co - 
operation in vocational education and training34 and its 
position paper “Vocational education and training in 
German development policy” (BMZ 2012:8), the Federal 
German Government identifies five key features of the 
German TVET system. These key features serve as crucial 
guidance for cooperation with international partners on 
TVET:

1.  Close cooperation between the state and the private 
sector;

2.  On-the-job learning;
3.  Social acceptance of standards;
4.  Training of vocational teachers and instructors;
5.  Institutionalised research and advice.

Although the key features are an important guide, a one-
to-one transfer of German TVET concepts to partner 
countries is not a promising recipe for success. In fact it 
is necessary to devise demand-led training courses that 
are appropriate to the vocational training systems in the 
respective country and that actively involve the local 
water industry.

Bear in mind the size of the country – new qualifications 
in the water sector can build on existing professions
Introducing specific environmental technology occupa-
tions (initial vocational training) in a country presupposes 
that there are a sufficient number of drinking water 
supply and wastewater disposal plants at which there will 
be demand for skilled workers over the medium and long 
term. If this is not the case, developing specific occupa-
tions and carrying out training for them is not an efficient 
way to proceed. 

Relatively small countries with fewer than 10 million 
inhabitants are generally able to meet their manageable 
demand for skilled workers for water works, wastewater 
treatment plants and their networks by conducting fur-
ther training measures that build on other commercial or 

34 “Strategiepapier zur internationalen Berufsbildungszusammenarbeit aus 
einer Hand” – Drucksache 17/14352, Deutscher Bundestag [in German]

technical trade occupations. In Austria, for instance, the 
associations offer courses lasting several weeks for electri-
cians and fitters. In Switzerland, too, there is a state-reg-
ulated training scheme for target groups from among the 
skilled trades. 

Develop career concepts and strengthen lifelong  
learning
The bedrock for the proper functioning of supply and 
disposal facilities is high-quality initial vocational training 
and continuing training for all employees. Around 80% 
of the technical staff working at companies in the water 
sector are engaged in trade or commercial occupations. 
In addition to these, the household-level craftspeople 
(plumbers) and others working in the informal sector 
(such as water tanker and septic tanker drives) are also 
important target groups who should have access to sys-
tematic training opportunities. 

In the partner countries awareness should be raised of the 
need for a permeable TVET system that is geared to the 
requirements of the water industry and draws the target 
groups’ attention to career paths and development oppor-
tunities in their careers.

Cooperation between the state and the private sector 
on TVET
Development cooperation’s tried-and-tested multi-lev-
el approach provides the set of instruments needed to 
advise the various actors at political level (line ministries, 
e.g. ministries of water and education) and at meso level 
(water industry associations, sector associations, vocation-
al training agencies) and micro level (training provid-
ers, companies), with the aim of jointly planning and 
implementing TVET. The water sector should initiate 
the dialogue, for example in the form of round tables or 
Sector Skills Councils.

The themes to be addressed are the needs-driven develop-
ment of occupational standards, curricula and the exa-
mination system. Skill descriptions, learning goals for the  
training modules, syllabuses, learning materials and 
technical standards must be clearly defined for each target 
group. In the course of this dialogue, public and private 
enterprises must be persuaded that greater involvement 
in the financing, planning and implementation of TVET 
courses is worthwhile for them. When it comes to imple-
mentation, pilot approaches could be used to introduce 
the increased focus on practical work that is often called 

7
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for, through in-company phases within the TVET courses. 
If these prove successful they can be expanded. 

Sector associations have an important role to play in de-
fining demand in the partner countries. There are about 
80 countries where associations provide a good platform 
for the stakeholder dialogue. They are organised via the 
IWA, but in many cases they are only marginally involved 
in TVET, if at all. The GIZ has gathered experience in 
the provision of support to sector associations in the Wave 
project (education and technology partnership) in East 
Africa, for example, and with the Arab Countries Water 
Utilities Association (ACWUA) in the MENA region. 
This experience can be utilised for TVET, and sector 
associations can be involved in cooperation more closely 
than they have been up to now. 

TVET requires viable financing models. These have al-
ready been developed in many countries and form the  
basis for their vocational training systems. In South Africa,  
for example, there is the payroll levy that companies have 
to pay. Development cooperation measures that work 
with stakeholders in the water sector and in TVET must 
build on these models.

Embed standards and regulations in TVET
It is essential to apply relevant standards and regulations 
when drawing up curricula, examination standards and 
teaching materials. This includes technical specifications, 
concerning laboratory analysis and instrumentation and 
control technology, for example, pipe standards, material  
standards, system standards and standards for the ope-
ration and maintenance of motors, devices and test equip - 
ment. As a general rule the standards and rules of each  
individual country should be used. If these are not avai-
lable, European and German standards and regulations 
can be used, but of course only after taking account of 
other donor activities, following consultation with the 
donors. 

One final, important factor in success is training employ-
ees of the implementing organisations and forming teams.

The roughly 550 GIZ staff members in the water sector 
mostly started out on their career paths from university. 
They should be made more aware of commercial and 
technical training. Internal training measures and guide-
lines can help to improve understanding in this regard. 
The same applies to employees of KfW Development 

Bank, other implementing organisations and partner 
organisations that are mainly concerned with technology. 
The “technicians” have to become more like “vocational 
training experts”, and the vocational trainers have to 
improve their understanding of water technology. The 
competence centres involved in this study should increase 
the cooperation between them in order to achieve this. In 
many water projects, close cooperation with vocational 
training centres is already everyday routine, or is to be 
boosted in future. As technical experts often have little or 
no experience with TVET, it is essential to have interdis-
ciplinary project teams.  

7
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Water supply engineering technician
Water supply engineering technicians work at municipal and industrial water supply companies. They carry out their work 
independently in accordance with technical documents and regulations as well as legal requirements. They collect informa-
tion and plan and coordinate their work. They document their work and adopt measures to ensure quality and safety and 
ensure that people’s health and the environment are protected as they work. They are electrotechnically qualified personnel.

Water supply engineering technicians:
• manage and control technical processes;
• operate, monitor, inspect, maintain and repair water extraction, treatment, delivery, storage and distribution facilities;
• lay pipelines, assemble and dismantle relevant facilities;
• examine customer facilities;
• carry out a limited scope of switching operations and repairs to electrical facilities at waterworks;
• take samples to conduct own monitoring of drinking water, and determine and evaluate quality parameters to a limited degree;
• document and evaluate work procedures and operational processes;
• identify operational faults and respond independently;
• work in a cost-effective and environmentally sustainable manner while remaining aware of hygiene;
• apply relevant legal provisions, technical regulations and health and safety at work provisions while observing quality 

management guidelines;
• act in a customer-oriented manner and make use of information and communication technologies. 

Water supply engineering technicians can fulfil their tasks in the following functional entities. The focus here is on 
drinking water treatment plants:
• management (waterworks plant manager, often academically educated or qualified as water technician at small waterworks)
• analysis and operations monitoring (examination of water quality and sludge)
• process control (control room)
• operation and maintenance of facilities (machines, plant and filter technology)
• disinfection
• management of protected zones
• data management and documentation
• safety management
• quality management

For drinking water distribution networks, skilled workers are to be assigned to the following functional entities: 
• management (plant manager, often academically educated or qualified as water technician)
• work planning (e.g. resource planning, logistics)
• water storage
• operation and maintenance of water distribution networks
• leak location and repair
• illegal tapping
• water meter management
• domestic connection management 
• operation and maintenance of pumping facilities
• mobile water distribution (e.g. tanker vehicles)
• data management (GIS)
• safety management, quality and hygiene management
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Plant mechanic for sanitary, heating and air conditioning systems 
Plant mechanics for sanitary, heating and air conditioning systems install and maintain complex plants and systems in 
supply engineering. They are assigned to different sites, primarily building sites, residential and factory buildings and work - 
shops. Services for customers are an additional focus. They carry out their work independently in accordance with docu-
ments and instructions, observing the relevant rules and safety regulations. They often work as part of a team. They coordi-
nate their work with the preceding and following activities. 

Plant mechanics for sanitary, heating and air conditioning systems:
• plan and control work procedures, monitor and assess results and apply quality management systems;
• install, dismantle, transport and secure conduits and piping, ducts and components for supply and disposal plant;
• install and test electrical subassemblies and components;
• install, set index values for and test control, safety and monitoring equipment;
• test the functionality of, adjust, optimise and maintain supply engineering plant and systems;
• put supply engineering plant and systems into operation;
• hand over supply engineering plants and systems to customers and instruct customers in the operation of such equip-

ment;
• inspect, maintain and repair supply engineering plants and systems;
• advise and support customers with regard to products and services offered by their company, taking into account envi-

ronmental and economic aspects;
• work with English-language documents and use English technical terms. 

Plant mechanics for sanitary, heating and air conditioning systems can fulfil their tasks in the following functional 
entities. The focus here is on domestic water supply and disposal facilities:
• customer management and preparation of offers
• operation and maintenance of pumping facilities
• planning and construction of sanitary engineering facilities
• operation and maintenance of sanitary engineering facilities
• use of rainwater, process water and grey water
• new types of sanitary systems (e.g. separation toilets)
• interceptor technology
• customer information and advice

Sewage engineering technician  
Sewage engineering technicians work in the fields of drainage systems and the treatment of sewage and sewage sludge at 
government-owned and industrial sewage treatment plants. They carry out their work independently on the basis of techni-
cal documents and regulations as well as legal requirements. They collect information and plan and coordinate their work. 
They document their work and adopt measures to ensure quality and safety and ensure that their work does not pose a risk 
to human health or the environment. They are electrotechnically qualified personnel.

Sewage engineering technicians:
• plan, monitor, control and document process sequences;
• identify malfunctions within the process sequence and initiate measures to eliminate faults;
• identify risks within the work sequence and carry out protective measures;
• take measurements and conduct analyses for the purposes of process and quality control;
• operate plants and equipment;
• inspect, maintain and carry out routine repairs to machines, equipment, pipe systems and building structures;
• recognise the danger of dealing with electricity, assess malfunctions and carry out electrical work;
• collect and evaluate data and apply process optimisation;
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• monitor and document compliance with statutory requirements;
• work in a cost-effective and environmentally sustainable manner while remaining aware of hygiene.

Sewage engineering technicians can fulfil their tasks in the following functional entities. The focus here is on  
municipal and industrial wastewater discharge facilities:
• management (plant manager, often academically educated or qualified as wastewater technicians)
• work planning (e.g. resource planning and logistics)
• operation and maintenance of drainage systems (sewer technician)
• sewer cleaner
• sewer inspector
• sewer maintainer
• private property drainage, cesspits/small wastewater treatment plants 
• operation and maintenance of pumping facilities
• monitoring of industrial dischargers
• data management (GIS)
• safety management
• quality management

For municipal and industrial wastewater treatment, skilled workers are to be assigned to the following functional 
entities: 
• management (wastewater treatment plant manager, often academically educated or qualified as wastewater technicians)
• analysis and operations monitoring (examination wastewater and sludge)
• process control (control room)
• operation and maintenance of wastewater treatment facilities (mechanical and plant engineering)
• sewage sludge treatment and utilisation of wastes from wastewater facilities
• data management and documentation
• safety management
• quality management
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