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Abstract: The sixth Sustainable Development
Goal aims to promote access to safe drinking
water and sanitation for all. The disparities in
access to these services worldwide are evident:
while developed countries have service rates
above 85%, underdeveloped countries do
not even reach 30%. In this sense, this study
aims to explore elements related to the
universalization process of water and sewage
services in Germany. To achieve this, the
research is based on information collected
through interviews and literature review. As a
result, 11 aspects of water supply and sewage
services in Germany were identified and
grouped into three categories: governance,
financial resources, and social interface.
This approach enabled the identification
and visualization of German strategies in
the sector, which can be analyzed by other
countries and replicated after carefully
assessing their relevance in a new context.
Keywords: water, sanitation, universalization,
SDG, Germany.

INTRODUCTION

Access to water and sanitation is an
essential human right, as stated by the United
Nations (UN, 2010). The UN asserts that
everyone has the right to sufficient, safe,
acceptable, affordable, and accessible water.
It also emphasizes that access to sanitation,
in addition to being fundamental to human
dignity and privacy, is the main mechanism for
protecting the quality of water resources (UN,
2002). However, indicators reveal that access
to water services and adequate sanitation
facilities around the world remains a distant
reality for many people. In total, 2.1 billion
people lack access to safe drinking water, 4.5
billion lack safe sanitation, and 892 million
still practice open defecation (UN, 2018).

To address this issue, one of the 17
Sustainable Development Goals proposed by
the UN focuses on Clean Water and Sanitation.
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The sixth goal, also known as SDG6, aims
to ensure availability and sustainable
management of water and sanitation for all.
The first two targets of this goal aim to achieve
universal and equitable access to safe and
affordable drinking water for all and ensure
access to adequate and equitable sanitation
and hygiene for all, including an end to open
defecation, with special attention to the needs
of women, girls, and vulnerable populations
(UN, 2022). However, according to Moyer
and Hedden (2020), these targets, along
with others related to different SDGs, are not
likely to be achieved within the designated
timeframe. The current pace of improvements
in the sector is insufficient to ensure universal
access to water and sanitation by 2030.

One way to accelerate this process is
through the expansion of international
cooperation in the sector - which is also a
goal set in SDG6. The reason for expanding
these cooperations stems from the significant
discrepancy in access to water and sewage
services in different regions of the globe.
In 2020, 98% of the population in high-
income countries had access to safe water,
while only 29% of the population in low-
income countries had access to this service.
The inequality persists when assessing the
sanitation service, with 87% and 18% of the
populations of high-income and low-income
countries, respectively, having access to safe
sanitation facilities (Wash Data, 2021). Based
on these data, it is evident that the transfer of
knowledge from countries that have already
achieved the universalization of water and
sewage services (or are close to) represents a
promising approach to achieve the goals set
for SDG6.

In this context, the following question
arises: what could these countries share? To
address this, this study conducted an analysis
on access to water supply and sanitation
services in Germany. Germany has over 99%
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of its population having access to safe water
and over 91% with access to safe sanitation
facilities (Wash Data, 2021). By collecting
data, this work aims to present the factors that
have enabled Germany to achieve such high
service rates for these essential services.

METHODOLOGY

BENCHMARKING PROCESS

In the business sphere, Spendolini (1993)
points out that benchmarking is a tool for
evaluatingtheservices, products,and processes
of organizations that exhibit best practices.
Additionally, Araujo (2001) emphasizes that
the benchmarking technique should explore,
understand, and analyze the solutions of a
company [or in this study, a country] when
faced with a problem. Therefore, the tool was
used to evaluate the universalization of water
and sewage services in a reference country,
facilitating the dissemination of strategies and
policies regarding these services.

As outlined by Camp (1998), the
benchmarking process consists of 10 steps.
The process starts with the identification of the
benchmarking object and concludes with the
implementation of specific actions identified
throughout the process, with one of the
intermediate steps involving data collection
- in this crucial step, good practices adopted
in the reference organization are identified,
which will support the action plan for another
organization. The following section presents
how the data collection was carried out.

DATA COLLECTION

The methods utilized for data collection
and analysis were Grounded Theory and
exploratory review. Grounded Theory is a
qualitative research approach that employs
systematic procedures to comprehend a
phenomenon based on interviews. In this
study, the phenomenon under examination

was the strategies used in Germany to provide
drinking water and sanitation services for all.
The process involved conducting interviews
and sending core questions to organizations
involved in the water sector in Germany.
This stage was conducted in three steps (BM],
2020):

1. Open coding to identify concepts and
key aspects.

2. Axial coding to identify relationships
and connections between all collected
information.

3. Selective coding to categorize the
information.

The main category identified in this
research was the expansion of water and
sanitation services in Germany, and it was
further subdivided into three subcategories:
Governance, Financial Resources, and Social
Interface. The Governance aspect is related
to political and institutional issues. The
Financial aspect involves evaluating tariffs and
investments. Lastly, the Social aspect focused
on approaches towards the population,
considering local needs, and ensuring the
provision of high-quality service.

In the exploratory literature
publications related to the water and sanitation
sector in Germany were searched in both
English and German, using keywords relevant
to the topic. Additionally, during the contact
with the interviewed institutions, suggestions
for further reading materials on the subject
were requested.

Next, theoretical sensitivity was applied
to connect the findings from the exploratory
review with the outcomes of the interviews.
All the insights gathered during this stage
were recorded and are available in the Results
and Discussions section.

review,
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RESULTS AND DISCUSSION

THE WATER SECTOR IN GERMANY

The quality of water supply and sanitation
services in Germany, beyond the technical
aspects, is corroborated by users. According to
ATT etal. (2021), 85% and 72% of consumers
are satisfied with the cost-effectiveness
of water supply and sewerage services,
respectively. Also, according to the same
publication, 83.9% of consumers are satisfied
with the quality of the water received, which
justifies the fact that 9 out of 10 consumers use
tap water as a source of drinking water.

To serve more than 80 million inhabitants,
Germany has 540,000 kilometers of water
networks and 590,000 kilometers of sewage
networks spread over 357,588 km® of the
Germanic country.  And this structure
has been growing, the country has been
investing about 8 billion euros annually in
the sector, with an average of 2.5 billion euros
being invested in water piping, storage, and
treatment. In total, there are 5.2 billion m® of
water collected annually for public supply by
5,845 water companies and 10 billion m* of
sewage treated in more than 9,300 plants. It is
also important to note that 1.8 million people
in Germany use individual systems instead of
centralized collection, such as septic tanks.
(UBA, 2017; ATT et al., 2021).

Having understood this scenario, the
next topics address the relevant aspects for
the process of expansion of these services in
Germany.

GOVERNANCE

Assessing the governance of water
supply and sanitation services, which
involves management, policy framework
and institutional aspects, requires a look at
the early days of the subject in the country.
Wackerbauer (2011) reports that the water
supply sector in Germany experienced
significant development during the 19th
century, as the government recognized it as a
municipal service of public interest. With the
industrial revolution and frequent epidemics,
municipalities took over essential services
such as waste and sewage collection, as well
as water supply (Wackerbauer, 2011). Here,
there is already an important sign of the role
of municipalities in the universalization of
services, which is confirmed in the following
centuries. In this respect, a first point to be
highlighted as contributing to the expansion of
these services in Germany is the responsibility
and structuring of the sector at the different
levels of the federation.

Currently, supply and sewage
collection and treatment services in Germany
are primarily considered public services,
with municipalities generally holding the
competence for their provision - in accordance
with the German Basic Law’s principles of
local self-government. However, their public
nature doesn’t exclude private participation in
the sector. Municipalities have the autonomy
to implement and organize the local provision
of services, keeping in mind the well-being of
the population.

The business models for water supply
and sanitation, as defined by municipalities
or representatives, can be established under
public or private law. One key distinction
lies in the way the relationship with the user
is established. Companies organized under
private law charge users through a tariff for
consumption, construction costs, and network
connection. On the other hand, companies

water
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organized under public law collect fees from
users related to the operation, maintenance,
and renewal of water supply and sewerage
services. Alternatively, they can opt for a
consumption-based tarift governed by private
law rules. Furthermore, companies organized
under public law are monitored by the
municipal authority and the administrative
court, while companies organized under
private law are monitored by the civil court
and cartel authority. This regulatory oversight
helps to prevent abusive tariff practices (ATT
etal., 2021).

Overall, 43% of the water produced in the
country is the responsibility of companies
governed by public law, while 57% is
managed by companies governed by private
law. The public-private partnership model
and cooperation between municipalities
and associations also play significant roles.
Specifically, the public-private partnership
accounts for 22% of the water production in
the country. In this model, the private sector
handles the operation of the system, while
administrative tasks remain the responsibility
of the municipality. On the other hand,
cooperation between municipalities and
associations, known as Zweckverband in
German, is responsible for 19% of the water
production and 39% of the sanitation sector.
This cooperative approach is primarily
comprised of companies governed by public
law, with a few exceptions. Such diversity
within the water supply and sanitation sector
in Germany involves multiple stakeholders
in service provision, which might be one
of the contributing factors to the successful
expansion of these services in the country
(ATT etal., 2021).

The responsibility of the municipality in
the provision of services and the modalities
that can be used for this provision are well
outlined. But what would be the role at
federal and federated state level? According
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to BMU and UBA (2001), the government
is responsible for enacting laws and defining
the main tasks and objectives of the sector,
while the federated states are responsible
for regulation. This makes the decision-
making process in the sector decentralized
and ensures a solid local basis for service
provision - a perception confirmed in an
interview with the DBVW (German Alliance
of Water Management Association). However,
this decentralization means that German
companies in the sector do not have as much
participation in the global market. Normally,
they are not interested in the global market
and are focused on providing services within
the country (Wackerbauer, 2011).

Setting the global market aside, it is
important to note that the structuring of
the sector in Germany is clearly a factor
favoring the universalization of services.
This is because weak institutional structures
and poorly delineated responsibilities can
act as a bottleneck in promoting water and
sanitation services for all, as pointed out by
experts at the 5th Global WOPs Congress in
Bonn, Germany. This lack of clarity regarding
roles and responsibilities is also highlighted
in documents by the International Water
Association and UN-Habitat (IWA, 2022; UN-
Habitat, 2023). To address this, the obligations
of each stakeholder need to be clearly defined
and recorded, through laws, contracts, or
other legal instruments.

Another point that contributed to the
expansion of water and sewage services in
Germany is the legal basis. The German
Constitution provides for a series of human
rights in its articles but does not explicitly
address the human right to water. However,
the interpretations of German courts, and
even legal doctrine, have understood water as a
service of elementary necessity and of general
interest. Services of general interest, from the
German word Daseinsvorsorge, are prioritized
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services of general interest are prioritized,
which also include transportation, gas supply,
electricity, waste collection, educational and
cultural facilities, hospitals, cemeteries, fire
department, and other services (OHCHR,
2007). This prioritization is seen as essential
for achieving universalization. Around the
world, it is observed that public policies and
the legal framework do not prioritize water
and sanitation services and sometimes do not
recognize the importance of these services
for public health, poverty eradication and
inequality reduction (IWA, 2022).

Complementing this aspect, the German
government published in 2023 the National
Water Strategy, which presents among its
objectives the reduction of pollution in
water bodies and the guarantee of public
water services to the population in the long
term, even in the face of climate change
(BMVU, 2023). In all, ten strategic issues were
established, some of which interface with the
water supply and sanitation service. And how
does this strategy relate to the universalization
process? Germany already realizes that
climate change, extreme events and other
phenomena expected in this century may
compromise the availability of water for the
population and the quality of water bodies.
Therefore, the country is anticipating in
order to maintain the availability of water and
sanitation services for the population. Figure
1 presents a compilation of strategies related
to this matter.

As can be seen in Figure 1, among the
strategies presented in the document, there
is a mention of the Sustainable Development
Goals (SDGs). In this sense, Germany’s
performance in relation to Sustainable
Development Goal No. 6 (SDG 6) should be
highlighted. This relates to the governance
aspect, involving monitoring and international
relations policy. Clearly, many of the targets set
for SDG 6 are no longer a concern in Germany
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— for instance, targets 6.1 and 6.2 (which deal
with access to water and sewage services) are
considered to have been achieved. The main
focus of Germany is now on target 6.3, which
deals with improving water quality.

Regardless of the countrys internal
focus, it is relevant to note that Germany is
one of the countries that donates the most
for cooperation and development in the
water sector worldwide. Between 2013 and
2017, the country donated more than 3.3
billion euros to partner nations to invest
in improving people’s access to drinking
water and sanitation (German Federal
Government, 2021). Moreover, Germany
sponsors UN resolutions on the human rights
to safe drinking water and adequate sanitation
and hosts the Global Water Operators’
Partnerships Alliance (GWOPA) in Bonn.
Ratifying the importance of these actions
by Germany, UN-Habitat (2023) highlights
that international cooperation, investment in
research, and collaboration will be enablers
for the advancement of the sector around the
world.

FINANCIAL RESOURCES

Regarding the financial aspect, two main
issues were considered in this study: tariffs
and investments. These aspects form the
foundation of the service expansion process
because, without investments, there can be
no universalization, and without charging
for the service, there can be no economically
sustainable service provision.

Regarding tariffs, it was observed that
the collection processes vary in each state.
Typically, the tariff (which is the primary
source of investment in the sector) is
established by the state agency responsible
for the economy through a request for tariff
adjustment. Some characteristics of tariff
structuring in Germany are as follows (GRDC,

2002):
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Strategy

Challenge

Approach

Further develop water
infrastructure adapted to the
climate — protect against extreme
events and ensure supply

Maintain water and sanitation
services, even during extreme
events and disasters

Constant modernization of infrastructure.
Prioritization of natural or semi-natural systems
Creation of plans, revision of standards,
promotion of research, and ensuring investments

Link water, energy and substance
cycles

Advance in discussions on water
reuse, product recovery, and
articulation with the energy sector

Creation of legal mandates for water reuse and
product recovery - e.g., phosphorus from sewage
Optimization of energy ct ion and

harnessing energy potential in sewage treatment

Raise awareness of water as a
resource

Ensure social acceptance to
implement new processes in
response to the changes in the
water sector in the coming years

Promoting awareness and education on the
subject through various tools
Identification of products that consume less water

Work together to protect global
water resources for the long term

Reach the water-related targets of
the 2030 Agenda - SDG 6, 14, 15,
and others

Holistic approaches and international cooperation
Strengthening multilateral mechanisms to achieve
the 2030 Agenda

Figure 1: Strategies related to water and sanitation services.

Source: Produced by the author, based on BMVU (2023).

LEGAL BASIS

BRIEF DESCRIPTION

German Drinking Water Ordinance

Outlines the fundamental requirements concerning water quality

Urban Wastewater Directive

Sets uniform minimum standards for Member States of the European Union

German Wastewater Ordinance

Establishes the implementation of the Urban Wastewater Directive and the
German Federal Water Act, covering sampling methods, analysis, measurement
processes, technical standards, and requirements for sewage disposal

EU Directive 2020/2184

Emphasizes the responsibility of federated states to consider local, regional, and
cultural factors in water distribution, and to implement measures to improve or
maintain access to water for all, especially vulnerable and marginalized groups

EU Directive 135/42

Establishes a specific objective to ensure that all settlements have urban

wastewater collection systems by 2005

Table 1: Ordinances and guidelines for the provision of water and sanitation services

Financial Resources

Governance Social Interface
International Social responsibility Regularity of
cooperation service investments
Definition of a National Participation of Tariff
Strategy associations structure

Basic and general
interest service

Obligation of
connection

Decentralization and
diversification

Service availability and
quality

Definition of structure
and responsibilities

Figure 2: Central aspects related to the expansion process of water and sanitation services in Germany




1. Tariffs are calculated to cover the full
costs of water supply and sanitation
services, without considering the
economic capacity of users. Consequently,
services are significantly more expensive
in the eastern part of Germany, where
high investments were required after
reunification.

2. The legislation of the federated states
establishing the calculation of tariffs does
not incorporate a variable based on the
level of efficiency of service provision.

3. Historically, water supply services in
Germany have received limited subsidies.
Some points need to be discussed regarding
these  characteristics. ~ Considering the
maturity of water and sanitation services in
Germany, the above approach can be justified.
However, the reality of developing and
underdeveloped countries may necessitate
a different approach, such as considering
the economic capacity of users when setting
tariffs. Additionally, implementing tariff
mechanisms to consider the efficiency of the
service provider and subsidizing the sector
may also be crucial strategies for countries
that have not yet achieved universal water and
sanitation services.

Regarding costs, as mentioned in
characteristics of tariff structuring, it is
interesting to observe the conditions that
influence their determination. According to
ATT et al. (2021), six factors influence the
cost of water supply and sewage services.
These factors are: (i) water consumption,
(ii) legal requirements, (iii) investment and
modalities for the average cost of capital,
(iv) necessary adaptations to climate change
and demographic variations, (v) natural
environment, and (vi) local structure.

In terms of numbers, compared to other
countries in the European Union, users in
Germany pay less for these services: 127 liters
of water (average daily consumption per
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person in Germany) cost 33 euro cents, and
the disposal of sewage generated by this same
consumption costs 37 euro cents (ATT et al,,
2021).

Moving on to investments in the sector, one
aspect that draws attention is the constancy
of annual investments. A graph presented by
ATT et al. (2021) reveals that between 1990
and 2018, annual investments of between 2.0
and 2.9 billion euros were made in water supply
systems. The regularity of investments is
undoubtedly a key factor for universalization.
In short, the highest percentage of investment
was made in water distribution networks, i.e.,
investment in network renewal and expansion.
When it comes to sanitation, investments
are also evident: between 1970 and 1994,
municipalities in the former West Germany
invested more than 78 billion euros (just
over 3 billion annually) in the construction,
expansion, and renewal of sewage systems
(BMU and UBA, 2001).

SOCIAL INTERFACE

To conclude the discussion on the process
of expanding water and sanitation services in
Germany, the social aspects assessed during
this study are presented. This aspect covers the
interface of services with society, especially
in places typically underserved by public
services, as well as the quality of the service
delivered to the population.

One notable perception is that the country
views water supply and sanitation as a social
responsibility (ATT et al, 2021). This goes
beyond addressing public health issues and
highlights the perspective that water and
sanitation services are essential for social
development and economic progress. This
perspective has a significant impact on
service provision and its connection to
the universalization process. Considering
services as a social responsibility prioritizes
this activity, acknowledging that water
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supply and sanitation are fundamental for
development. Consequently, decision-making
processes related to these services are driven
by social considerations, which promotes the
development of public policies that align with
the needs of the population.

Another social aspect that deserves
mention, and which contributes to the high
level of service for water and sanitation in
Germany, is the participation of associations
in the sector. Associations play a crucial role in
the German water sector. Apart from serving
as an umbrella organization where institutions
formally collaborate to coordinate activities
and pool resources, some associations
demonstrate an integrated approach to water.
One such example is the DBVW - German
Alliance of Water Management Associations,
which focuses on themes such as water supply,
sewage treatment, river and coastal protection,
water body maintenance, and irrigation. The
DBVW, interviewed for this research, is part
of the EUWMA (European Union of Water
Management Association) but also brings
together smaller organizations like WVT -
Wasserverbandstag. The Wasserverbandstag
represents the interests of approximately
1000 members from the federal states of
Bremen, Lower Saxony, and Saxony-Anbhalt,
supporting the implementation of tasks
related to the maintenance of water bodies,
water supply, sanitation, flood and coastal
protection, landscaping, and groundwater
balance. These associations are governed by
federal law to ensure community participation
in discussions and decisions. Additionally, the
associations play a central role in regulating
the sector in Germany. There is a responsibility
of the federal states to regulate services,
but the overall functions are decentralized
- tariffs interface with the state economic
agency, water quality monitoring is directly
overseen by public health departments in
the municipality, and the development of
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technical standards falls under the purview of
associations - specifically the DWA (German
Association for Water, Wastewater, and Waste)
and DVGW (German Technical and Scientific
Association for Gas and Water) (BMU and
UBA, 2001; ATT et al., 2021).

Going beyond associations and social
approaches, it is important to note that the
interface with society also ensures a quality
service to the population and guarantees the
protection of public health. In this regard,
a fundamental premise of sewage services
in Germany is the obligation to connect.
Connecting to the sewerage system is
mandatory. Therefore, all property owners
within the jurisdiction of a given municipality
are obligated by statute to connect their
property to the local wastewater treatment
system. There are exceptions, but as a
general rule, mandatory connection is a duty
delegated to municipalities and is part of the
public health protection policy (BMU and
UBA, 2001). Additionally, regulations for the
construction of new buildings ensure that
no residential property can be built without
adequate water supply (German Environment
Agency, 2017).

Moreover, concerning the availability
and quality of service, service providers in
Germany must adhere to ordinances and
guidelines. Table 1 presents a summary of
these instruments, highlighting the country’s
concern with the quality of services as well as
achieving universal service (EUR-Lex, 1991;
BMU and UBA, 2001; EUR-Lex, 2020; ATT
etal., 2021).

In Germany, not adhering to established
standards, like those outlined in the ordinances
presented in Table 1, can lead to administrative
action. In certain circumstances, the violation
of the minimum standards is considered a
crime and is subject to prosecution by the
authorities (BMU and UBA, 2001).
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REPLICATION OF BEST PRACTICES

In total, 11 themes were identified in
Germany that contributed to the high level of
access to water supply and sanitation services
for the population. Some of these aspects
are more developed than others and may be
easier to replicate in other contexts. Figure
2 provides a compilation of the key aspects
identified throughout this study.

It is important to consider that actions
related to water and sanitation services
require a deep understanding of local needs
and challenges. There’s no one-size-fits-all
solution, but theres definitely a lot to learn
from each other. Thus, it should be noted
that the entire context presented in this
study contributed to the expansion of water
and sewage services in Germany. However,
replicating these strategies is not a simple task
and should not be carried out arbitrarily. As
reinforced in consultation with the Federal
Ministry for the Environment, Nature
Conservation, Nuclear Safety, and Consumer
Protection (BMUYV), geography, history,
governance, and social reality vary, presenting
particular opportunities and challenges for
the universalization of services. Therefore,
the main insights into the German strategies
for expanding water and sanitation services
need to be carefully evaluated for replication
in other contexts.

CONCLUSION

At the end of this study, it becomes evident
that the high percentage of the population
with access to water supply and sewage
services in Germany is attributed to a series
of strategies adopted in the country. Notable
aspects include international cooperation,
national strategies, defining the service as
a general interest, sector decentralization,
clear delineation of responsibilities at various
levels, consistent investments, recognizing
the service as a social responsibility, active
participation of associations, obligatory
connection to sanitary sewage services, and
ensuring service availability and quality.

While the replication of these strategies in
other contexts is encouraged, as supported
by SDG6 and UN-Habitat, it is essential to
consider that each context has its unique
peculiarities  that  necessitate  careful
consideration. For instance, the tariff structure
utilized in Germany might not be suitable
for underdeveloped or developing countries,
where users’ economic capacity must be taken
into account. Hence, understanding these
successful practices and critically analyzing
the specific contexts are crucial for the
successful implementation of initiatives in the
sector.
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