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460 Abstract
Local governments are highly relevant for the just-starting socio-ecological 
transformation. Living up to this role requires new or adapted forms of govern-
ance. The German case provides a vivid example of how the UN Sustainable 
Development Goals (SDGs) provide a useful framework for this transformation. 
In our policy-oriented contribution, we focus on the question whether the SDGs 
themselves are innovation drivers in local sustainability governance. We motivate 
this idea with the theoretical framework of public sector innovation and provide 
comprehensive examples of the most prevalent current approaches to SDG-related 
innovations at the German local government level, covering local government 
sustainability reporting, strategies, budgets, and financing. Our central finding is 
that a small group of early-innovating German local governments has already 
begun to govern sustainability with the help of SDG-driven innovations and that 
this became possible because of publicly funded support projects and accessible 
pre-defined localised SDGs.

Keywords: sustainable development goals, local governments, public sector inno-
vation, Germany

1 INTRODUCTION
The ongoing rise of temperature due to anthropogenic greenhouse gas emissions 
is one of the most fundamental threats to fragile eco and social systems. By 2017, 
human activities had led to global warming of approximately 1.0°C above pre-
industrial levels (IPCC, 2018). Since the climate reacts sluggishly to the accumu-
lation of greenhouse gases in the atmosphere, it is likely that the 1.5°C threshold 
will be crossed within the next twenty years and – with it – there will be increased 
climate-related risks to health, livelihoods, food security, water supply, human 
security, and economic growth. Evolving knowledge about these consequences as 
well as an increasingly obvious degradation of the biosphere have made the pres-
ervation of ecology an essential part of our current understanding of sustainability 
(Fiorino, 2010). Combined with rising concerns that income and wealth dispari-
ties will be exacerbated (Piketty, 2014), it has also an imperative of modern west-
ern politics on all levels of government (Duit, Feindt and Meadowcroft, 2016)1, 
famously framed as the great socio-ecological transformation (Blühdorn, 2020) 
that is lying ahead of us.

Today, limiting emissions to avoid an entirely dystopian future seems more impor-
tant than ever (Reimer and Staud, 2021). However, since climate mitigation as 
part of broader sustainable development is complex and not a spontaneous social 
product, it needs strategic governance efforts from legislatures and executive 
institutions (Meadowcroft, 2007). The academic discussion about what effective 
governance of this transition may look like is at least three decades old and 

1 See, for example, the “European Green Deal” (Fetting, 2020) or the US “Green New Deal” (White House, 
2020).
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461intrinsically linked to the question of which level of the state is best equipped to 

administer it (Evans et al., 2006). Although the relevance of national climate poli-
cies is unquestionable, there are plenty of good arguments in favour of local gov-
ernment involvement as well. Most straightforwardly, it is urban areas that are 
responsible for more than 70 percent of global energy-related carbon emissions 
(Otto et al., 2021; Rosenzweig et al., 2010). Taking the opposite perspective, cities 
are often built on riverbanks or coasts and are particularly vulnerable to climate 
change effects. A third argument is related to William E. Oates’ idea of local gov-
ernments’ profound knowledge of citizen preferences (Oates, 1972). Local politi-
cians take account of citizen demands and local governments can channel them 
(Evans et al., 2006). Hence, the local level should have a vital interest in climate 
mitigation and adaptation. At least since the 1992 UN “Conference on Environ-
ment and Development (Earth Summit)” in Rio de Janeiro, cities and local com-
munities have been part of the sustainability discourse. Strategic and successful 
governance of complex issues such as sustainability, however, is a different story 
(Otto et al., 2021), revealing a broad spectrum of structural, cultural and attitudi-
nal barriers in local governments. For instance, besides fundamental progress, 
rigid administrative structures and adequate and successful citizen participation 
were already a challenge in the Local Agenda 21 (LA21) processes (see, e.g. Sch-
nepf and Groeben, 2019). Not least, complexity issues often become visible in 
large-scale construction projects like Stuttgart 21 or Berlin airport (see, e.g. Röm-
mele and Schober, 2013).

Although public administration has a lot of experience in steering such processes 
(Meadowcroft, 2007), there is doubt that traditional local government structures 
are appropriately designed to handle complex and even wicked problems like cli-
mate mitigation characterised by disagreements concerning how to address them 
and difficulties in evaluating outcomes (Sørensen, 2012). The departmental 
organisation and processing of tasks with the typical segmented thinking are often 
considered dysfunctional with regards to the integrative problem and goal struc-
ture of sustainability issues and a traditional barrier to structural transformation 
(Bornemann and Christen, 2019; Fiorino, 2010). This critical perspective applies 
especially to states in the Weberian Rechtsstaat tradition (like Germany) where 
strict regulatory regimes dominate (Sørensen, 2012). This does not mean that in 
these countries no early-moving and adaptable local governments exist (see, e.g. 
Bulkeley and Kern, 2006). However, across the board, local government admin-
istration of the socio-ecological transformation requires a prior transformation of 
(local) public administration; this would consist of the adoption of new, and the 
change of the established, structures, procedures, cultures, and practices of inter-
nal governance (Bornemann and Christen, 2019). 

An appropriate theoretical frame for this change is the concept of public sector 
innovation, which often proceeds by experimental trial and error – a process that 
usually is not very appreciated in traditionally risk-averse public administrations 
fearing media and opposition criticism of failures (Borins, 2001). Nevertheless, for 



C
H

R
ISTIA

N
 R

A
FFER

, H
EN

R
IK

 SC
H

ELLER
, O

LIV
ER

 PETER
S:  

TH
E U

N
 SU

STA
IN

A
B

LE D
EV

ELO
PM

EN
T G

O
A

LS A
S IN

N
O

VATIO
N

 D
R

IV
ER

S  
FO

R
 LO

C
A

L SU
STA

IN
A

B
ILITY

 G
O

V
ER

N
A

N
C

E? EX
A

M
PLES FR

O
M

 G
ER

M
A

N
Y

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

46 (4) 459-487 (2022)

462 the last few years and in the face of the first perceptible climate change effects 
(local) governments’ openness to move and to adopt new ideas and practices in 
their internal mode of working have become perceptible (see, for example, 
Bornemann and Christen, 2019). As a side note, this openness to internal struc-
tural and process innovation may be one of the most important differences com-
pared to the Local Agenda 21 (LA21), which also led to intense local government 
thinking about sustainability following the Rio Conference in 1992, but was mainly 
based on external citizen participation and failed to provide long-term oriented out-
comes (Xavier, Jacobi and Turra, 2019) or even an assessment of the success or 
failure of the many local initiatives (Graute, 2016). This leads to a situation in which 
even today there is still relatively little knowledge about concrete public sector inno-
vation that addresses internal modes of sustainability governance (Bornemann and 
Christen, 2019). With this contribution, we target this research gap.

We understand innovation as an idea, practice, or object that is perceived as new 
by the unit of adoption, irrespective whether the organisation itself invented or 
just copies it (Rogers, 2003). Whenever public administration implements new 
policies and services, it is justified to speak of public sector innovation (Sørensen, 
2012). In this context, the public-sector-innovation types of administrative pro-
cess innovation, product or service innovation, governance innovation, and con-
ceptual innovation are particularly relevant (de Vries, Bekkers and Tummers, 
2016). Whereas administrative process innovation covers improvement in the 
quality and efficiency of internal and external processes (Walker, 2014), the crea-
tion of new public services and products is product and service innovation 
(Damanpour and Schneider, 2009). Governance innovation entails the develop-
ment of new forms and processes to address societal problems like climate change 
(Moore and Hartley, 2008). Finally, conceptual innovation describes the introduc-
tion of new concepts and frames of reference (Bekkers, 2011). We argue that the 
diffusion of any public sector innovation depends on the applicability of these 
new but existing policy ideas and concepts, as well as upon public pressure and 
support from local decision makers. From this perspective, we hypothesise that 
comprehensible supranational standards which are easily translatable to the local 
government level work as innovation drivers. We further investigate the hypoth-
esis that the United Nations Sustainable Development Goals (SDG), formulated in 
2015, can be transferred to local governments and provide an all-encompassing 
concept with which to think about and to operationalise sustainable development.

In this article, we provide examples of the most prevalent current SDG-related 
public sector innovations in German local governments, covering topics like 
SDG-related budgeting, sustainability controlling and reporting, the formulation 
and implementation of indicator-based sustainability strategies, and local govern-
ment financing. Our regional focus is on Germany since its highly regulated, frag-
mented and risk-averse administration is a good example for innovation scepti-
cism in the public sector (see, for example, the below-average German perfor-
mance in public service digitalisation: European Commission, 2021). Insights 
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463regarding successful public sector innovation in such an environment are transfer-

rable to other countries with more innovation-friendly local governments. The 
central result of our analysis is that publicly financed support programmes for 
municipalities and the provision of easily accessible localised SDGs can facilitate 
local sustainability governance and therefore support the implementation of pub-
lic sector innovation in this field.

We structure this article as follows: in section two, we introduce the concept of 
SDGs for local governments followed by the theoretical basis and a summary of 
existing research about local government transition to sustainable development in 
section three. Section four takes a short detour on the institutional setup regarding 
German municipalities and discusses their openness towards innovation. Section 
five provides four examples of SDG-related public sector innovation in German 
local governments and in section six we summarise and discuss these innovations 
and draw policy lessons. Chapter seven concludes.

2 SDGs AND THEIR RELEVANCE FOR LOCAL GOVERNMENTS 
The Agenda 2030 is the UN’s first comprehensive set of political goals, identify-
ing social, environmental and economic aspects of sustainable development in a 
balanced manner and targeting industrialised nations, emerging economies and 
developing countries equally. The 17 SDGs have been translated into 169 targets 
or sub-targets (Colglazier, 2015). They refer to substantive goals or address pos-
sible implementation paths including financial or structural measures and were 
formulated with the help of diverse stakeholder groups all over the world (Klopp 
and Petretta, 2017).

The Agenda 2030 is primarily a treaty among states. It was adopted in 2015 as key 
element of the United Nations’ post-2015 development agenda; the SDGs are suc-
cessors to the eight Millennium Development Goals which were the frame of 
reference from 2000 to 2015 (Colglazier, 2015). Although the SDGs focus on the 
central level, they also address municipalities. On the one hand, the local level is 
important for implementation: at least 105 of the 169 SDG targets will not be 
achieved without proper engagement of and coordination with local and regional 
governments (OECD, 2020). On the other hand, SDG 11 specifically addresses 
cities and municipalities (SDG 11: Sustainable cities and settlements – making 
cities and settlements inclusive, safe, resilient and sustainable). In general, SDGs 
provide a framework for the local level of government to align its priorities with 
the national and global levels.

Local implementation of the 2030 Agenda requires comprehensive municipal sus-
tainability and transformation management (see, e.g. Gustafsson and Ivner, 2018; 
Tremblay et al., 2021). This includes, among other things, transferring the global 
goals to the local level, concretising them individually and mapping them by 
means of indicators (Fox and Macleod, 2021). However, the translation of the 
global goals and indicators to lower governmental levels with their very 
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464 heterogeneous structures and preconditions is a complex venture. There is often 
lack of support when it comes to concretising the SDGs with their, sometimes 
considerable, scope for interpretation. No less complicated is finding or develop-
ing suitable indicators and small-scale data sets. Another challenge is that many 
local governments lack the resources to administer the transformation.

However, numerous municipalities in Germany and beyond have already been deal-
ing with local sustainability processes for some time. One central starting point was 
the Agenda 21, which was adopted by the United Nations’ Rio conference in 1992. It 
found its way into the cities, municipalities and counties as Local Agenda 21 (LA21) 
under the motto “Think globally – act locally” (Evans et al., 2006; Xavier, Jacobi and 
Turra, 2019). Further milestones for a stronger involvement of German municipali-
ties in sustainability management were the Aalborg Charter (Zilans and Abolina, 
2009), the adoption of the UN Millennium Development Goals (UN, 2015) and the 
first German Sustainability Strategy in 2002 (Bundesregierung, 2002). In addition, 
many municipal sustainability processes in Germany originated from the initiative of 
citizens and were mainly driven by their voluntary commitment. 

For some years now, a growing number of municipalities has channelled existing 
commitment into municipal sustainability strategies and concepts (see section 
5.3.). However, the depth of development varies considerably: while some munic-
ipalities focus on exemplary sustainability measures, others also define compre-
hensive mission statements and goals, or goal systems, and regularly review the 
degree of goal achievement. One important contribution is made by the so-called 
“Club of Agenda 2030 Municipalities”. This club comprises cities, municipalities 
and districts that have signed the model resolution “2030 – Agenda for Sustaina-
ble Development: Shaping Sustainability at the Municipal Level” of the German 
Association of Cities and Towns and the Council of European Municipalities and 
Regions (Lange et al., 2020). By signing the resolution, municipalities commit 
themselves to supporting the SDGs on the local level in one way or another. More-
over, they become members of a network with many options for capacity building 
by interaction. Participating municipalities can engage in three focus areas: rais-
ing awareness, networking, and transferring the Agenda 2030 to the municipal 
level. As of September 2021, 190 German cities have signed this resolution. 

While the Club of Agenda 2030 Municipalities is the only explicit German net-
work dedicated to the implementation of the SDGs at the municipal level, there 
are numerous other networks and programs supporting municipal sustainable 
development in Germany. For example, the German Council for Sustainable 
Development (RNE) has launched the ‟Sustainable City” dialogue between the 
mayors of over 30 German cities, which publishes statements, joint position 
papers or more detailed ‟roadmaps” on municipal sustainability policy. 

All of this shows that there are local governments in Germany that do actively 
support the implementation of SDGs. However, these numbers need to be put into 
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465perspective. Overall, there are about 10,796 German municipalities (31 December 

2020) and 294 districts: 190 committed Club of Agenda 2030 cities, municipali-
ties, and districts make a rather small share. From survey research we know that 
in 2018 decision-makers in most German local governments considered the SDGs 
hardly important for their administration and even in large cities with more than 
100,000 inhabitants (of which there were 80 in 2020) only a quarter called the 
SDGs “important” (Haubner et al., 2018). Although this may have changed since 
2018, the implementation of the SDGs on the local level in no way constitutes a 
mass movement. Therefore, highly relevant questions are how SDGs trigger inno-
vative public sector processes that support the socio-ecological transformation 
and what factors support and hinder their diffusion. 

3 THEORETICAL FOUNDATION AND LITERATURE 
Each transformation is a fundamental form of societal, systemic, or organisational 
change (Heyen and Brohmann, 2017; Polanyi, 1944). Whereas the notion of socio-
ecological transformation refers to a large-scale societal and technical change, sus-
tainable urban transformation focuses on structural processes that can effectively 
direct urban development towards sustainability goals (McCormick et al., 2013). 
Similarly, local government (sustainability) transformation as we understand it is 
more a story of organisational change (Fernandez and Rainey, 2006) and public sec-
tor innovation (Sørensen, 2012) that enable public organisations to manage the 
socio-ecological transformation. As soon as a (local) government implements an 
idea or practice, concept or policy that is perceived as being new, we speak of public 
sector innovation, irrespective of whether the organisation itself invented or just 
copies it (Rogers, 2003; Sørensen, 2012; de Vries, Bekkers and Tummers, 2016). 

Currently, cities and municipalities face numerous complex challenges which 
require new and innovative modes of strategy-formulation, internal structures, 
processes, and controlling (Bornemann and Christen, 2019; Miller, 2005). These 
innovations are always accompanied by institutional learning and capacity-build-
ing efforts (Evans et al., 2006; de Vries, Bekkers and Tummers, 2016). To name 
just a few of these challenges: decarbonisation, energy efficiency, urban climate 
mitigation/adaptation, mobility and transport, as well as urban planning – all 
under the consideration of social equality and public health (Rink and Kabisch, 
2017; McCormick et al., 2013, and others). 

Linking sustainability-induced public sector innovation with the widely discussed 
framework of governance implies that the topic not only requires multi-level gov-
ernance (Fenton and Gustafsson, 2017; Krellenberg et al., 2019) but also that gov-
ernance itself has to be adaptive. Since governance for sustainable development 
covers policy formation and implementation, as well as stakeholder interaction, 
and since – at the same time – the modes of these processes have to change, the 
governance system itself is also under transformation. This is what Meadowcroft 
(2007) and others call “reflexive governance”. Many authors explored the concepts 
of governance and sustainability and tried to identify interactions and key themes 
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466 (Meulemann, 2018; Jordan, 2008; Kemp, Parto and Gibson, 2005; Meuleman and 
Niestroy, 2019; van Zeijl-Rozema et al., 2008). Whereas Meadowcroft (2007) has 
put a special focus on the management of change in systems of fragmented power, 
Bartle and Leuenberger (2006) as well as Fiorino (2010) concentrated on the appli-
cability of sustainable development for public administration. 

In a similar vein, another strand of literature covers the strategic and management 
perspective of sustainable development strategies on the national level in the 
aftermath of Rio 1992 (Lafferty and Meadowcroft, 2000; Steurer and Hametner, 
2013; Steurer and Martinuzzi, 2005; Volkery et al., 2006). Bruyninckx, Happaerts 
and van den Brande (2012) focus on intermediate level governments in federal 
countries. From the very beginning, there was also an increased research interest 
in the implications of sustainable development for local governments, especially 
in terms of the LA21 implementation but also of the more specific local action 
fields of climate mitigation and adaption. Since the 1990s, researchers have 
worked on local government climate mitigation activities, mostly based on case 
studies (for an overview, see Bulkeley, 2010). In terms of local sustainable devel-
opment, Evans et al. (2006) analysed institutional and social preconditions. 
Among other things, the authors stress the importance of civil society activity and 
the need for a strategic long-term vision of a sustainable future. Feichtinger and 
Pregernig (2005) analysed local LA21 implementation and drew conclusions in 
terms of normative tensions between democratic participation and sustainability 
goals. Although even today this discussion provides meaningful insights into local 
government sustainability governance, authors like Graute (2016) or Xavier, Jac-
obi and Turra (2019) conclude that the LA21 process has failed to provide long-
term results and has not been followed by appropriate efforts at evaluation.

After three decades of local sustainability governance, the phenomenon seems to 
have finally reached a certain proliferation. For the last few years, it has been pos-
sible to observe more and more empirical research that investigates local climate 
mitigation and adaptation from an even international perspective. Whereas Otto et 
al. (2021) rank large cities in Germany according to the quality of mitigation and 
adaptation strategies, Araos et al. (2016) take a global perspective and find that only 
15 percent of 401 cities with more than one million inhabitants have formulated 
adaptation plans. The most ambitious cities are concentrated in high-income coun-
tries. Grafakos et al. (2020) focus on the interaction between mitigation and adapta-
tion strategies in 885 European cities. This more recent literature shifts the perspec-
tive to the quality of action plans and the interplay of mitigation and adaptation.

Irrespective of the level of government, the use of indicator-based governance has 
always been a core topic. In their early volume “In Search of Indicators of Sus-
tainable Development”, Kuik (1991) and Verbruggen stated that ‟unless there is 
some clear measure or at least some indicator of sustainable development, the 
effectiveness of environmental or other policy towards this goal cannot be 
assessed” (p. 1), which reflects a timeless truth. Going beyond the huge literature 
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467on the technicalities of indicator building and indicator sets (see, e.g. Bell and 

Morse, 2008; Ameen and Mourshed, 2019; Böhringer and Jochem, 2007 and 
many others), authors like Holman (2009) and Miller (2005) analysed the role of 
indicators for local sustainability governance and Holden (2011) asks about the 
relevance of citizen participation in choosing appropriate sets. 

Closely related to the question of indicator-based monitoring is local government 
application of SDGs. Although the UN published the SDGs only seven years ago, 
academic discussion about their potential for local governments is still new and in 
many cases conceptual (see, e.g. Fenton and Gustafsson, 2017; Graute, 2016; 
Kharrazi, Qin and Zhang, 2016; Klopp and Petretta, 2017; Zinkernagel, Evans and 
Neij, 2018) or based upon case studies (Fox and Macleod, 2021; Hansson, Arfvids-
son and Simon, 2019; Krellenberg et al., 2019; Tremblay et al., 2021; Villeneuve 
et al., 2017). An exemption is the study by Kawakubo et al. (2018) who apply an 
SDG-based tool to assess the sustainability level of 79 cities worldwide. Not very 
surprisingly, the authors find that general SDG-based sustainability as well as 
greenhouse-gas emissions are higher in developed countries.

In sum, the literature presented in this section, which covers local governance of 
sustainable development and climate mitigation/adaptation, provides many valu-
able and detailed insights into how to administer the upcoming socio-ecological 
transformation. Just a few rough and by no means comprehensive brush strokes: 
additional to effective citizen participation and multi-stakeholder engagement, a 
strategic plan with adequate targets as well as appropriate local government struc-
tures and interdepartmental processes seem to be crucial. Monitoring success and 
enabling local governments to steer the transition require data-based indicators of 
sustainable development. It is not only indicators and targets (like the SDGs) that 
have become a “key site of innovation”, as Miller (2005) puts it. In the face of 
these changes, the entire socio-ecological transformation opens a wide field for 
public sector innovation.

4 �INSTITUTIONAL BACKGROUND: LOCAL GOVERNMENTS IN GERMANY 
AND THEIR OPENNESS TOWARDS INNOVATION

Germany has 10,796 municipalities (31 December 2020), including 1,210 joint 
municipalities (“Gemeindeverbände”) which pool the public services of 7,608 
smaller municipalities (Destatis, 2022). Around 51 percent of all Germans live in 
2,254 small and medium-sized towns (from 5,000 up to 19,999 inhabitants). Another 
681 cities have a population between 20,000 and 499,999 people, and only 14 cities 
have more than 500,000 inhabitants (Statista, 2022). Municipalities and joint munic-
ipalities in Germany are usually part of one of the 294 counties (“Landkreise”). 
Only 107 cities are autonomous in the sense that they do not belong to a county. 

German administration is regarded bureaucratic, bound to the administrative tradi-
tion, and fragmented (Jann, 1983). Its historical tradition reaches back to the Prus-
sian state reforms between 1807 and 1815, which established the central structural 
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468 features. These exist even today and were systematically described by Max Weber 
in his analysis of the “bureaucratic administration” (Weber, 1972). According to 
Weber, administration may act only on a legal basis in form of positive administra-
tive law (“Weberian Rechtsstaat”). The strong departmental principle ensures that 
administration is based on the division of labour among various specialised branches. 
Despite their firm integration into a hierarchy, these departments have clearly 
defined competences. Another cornerstone is the regularity of records and the writ-
ten documentation of decision-making processes. Even today, the rule of law is the 
central guiding principle: the general contestability of administrative decisions 
makes it necessary for administrative law and corresponding administrative practice 
to be as court-proof as possible (Jann and Wegrich, 2008: 51).

These characteristics point to possible challenges that administration faces when 
multidimensional/wicked problems are to be solved since these often affect various 
departments simultaneously and therefore require horizontal collaboration 
(Scharpf, Reissert and Schnabel, 1976). Thus, the departmental principle tends to 
be an obstacle to collaborative, process-oriented and agile problem solving. Not 
without reason, the introduction of New Public Management (NPM) has been 
implemented only partially in many German municipalities (Holtkamp, 2009). 
Since NPM was a global wave of public sector innovation this shows nicely that 
not only collaborative solutions but also the implementation of innovations is lim-
ited by the risk-averse and rule-of-law focused German administration. Imple-
menting the SDGs requires two major steps that could reinforce those barriers: 
integrating the SDGs in a sustainability management system (operationalisation), 
which includes strategy, measures and monitoring development, as well as translat-
ing the SDGs into the local context (localisation) (see, e.g. Krantz and Gustafsson, 
2021). The latter means adapting targets and monitoring to local conditions, such 
as access to the sea, and local specifics, such as connectivity to metropolitan areas.

Since municipalities in Germany are not an independent jurisdictional level of 
government but assume administrative tasks from higher levels of government, 
they are in a cliff-hanging situation between policy-making and administrative 
enforcement obligations. Municipalities have two types of tasks: voluntary self-
governing tasks (culture, sports, economic development, and climate protection) 
and compulsory tasks. The latter can be grouped into compulsory self-government 
tasks, compulsory tasks according to instructions, and contract matters (Dreier, 
2006). Obligatory self-government tasks include wastewater disposal, school 
transportation, fire protection, construction and maintenance of school and admin-
istrative buildings, and municipal roads. Although municipalities are obliged to 
perform these tasks, they are free to decide how to do so. Mandatory tasks accord-
ing to instructions include security and public order as well as reimbursement of 
the costs of housing and heating as part of the social welfare system. These are 
subject to legal and technical supervision of the Länder – similar to commissioned 
matters, which include, for example, passport and registration services, registry, 
health, and veterinary offices. Here, municipalities act as decentralised adminis-
trative bodies of the federal and state governments. 
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469Following the Basic Law, municipal self-government includes basic financial 

autonomy. For example, local governments have the right to levy certain taxes 
like business or property tax. Since the number of non-voluntary tasks has risen 
steadily over the past decades, voluntary tasks are always subject to funding – 
especially in financially weak municipalities. Since climate protection and sus-
tainability activities are voluntary, financial restrictions often limit municipalities’ 
ability to govern sustainability. Another obstacle is the complex corporate struc-
ture of many local governments. Over the past decades, cities and municipalities 
have corporatised many cost and emission intensive public services related to 
infrastructure (public transport, wastewater management, energy supply, etc.). 
These fragmented corporate structures can also complicate integrated and cross-
city climate and sustainability programs.

5 �EXAMPLES OF SDG-RELATED PUBLIC SECTOR INNOVATION  
IN GERMANY

5.1 �THE GERMAN LOCAL GOVERNMENT SDG PORTAL AND SDG-RELATED 
SUSTAINABILITY REPORTING 

As more and more local governments in Germany think about sustainability gov-
ernance and an appropriate formulation of targets, the localisation of SDGs is an 
increasingly relevant topic among practitioners and scholars. A central German 
institution for this discussion is the working group “SDG Indicators for Munici-
palities”, founded in 2017 (Bertelsmann Stiftung, 2022). It brings together research 
institutes, the three German local government associations, federal government 
and NGO representatives as well as representatives from the Council of European 
Municipalities and Regions (CEMR). Thus far, this working group has published 
two reports which specify SDGs for local governments (Bertelsmann Stiftung, 
2018, 2020). The latest report assigns 120 indicators to the 17 SDGs. Fifty-six of 
these are of type I, meaning that they are of high reliability and data on the district 
and/or municipal level are available for the whole of Germany. For type II indica-
tors, data availability is not as comprehensive. The set of indicators is meant to be 
a toolkit for municipal application. 

For the more than 3,000 German cities, towns and districts with more than 5,000 
inhabitants, data for type I indicators are available in different data portals. One of 
these is the “SDG portal”2 that was developed by the above-mentioned working 
group “SDG indicators for municipalities”. It aims at facilitating SDG monitoring 
at the municipal level. The portal was awarded the UN SDG Action Award (Top 
3) at the SDG Global Festival of Action of the United Nations in Bonn in 2018 and 
transferred to Italy in 20203. Currently, the working group is planning further scal-
ing to other European or Non-European countries with the long-term aim of ena-
bling cross-national comparisons.

2 Available at: www.sdg-portal.de.
3 Available at: https://sdg-portal.it/it.

http://www.sdg-portal.de
https://sdg-portal.it/it
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470 The provision of this easily accessible tool aims at enabling local governments to 
embed SDGs into their sustainability governance, which often comprises sustain-
ability strategies, projects, structural and financial resources as well as monitoring 
and reporting systems. These localised SDGs are proposed to be of special use for 
sustainability reporting (Bertelsmann Stiftung, 2020). Following internal numbers 
of the Bertelsmann Stiftung, which is the central institution behind the portal, 75 
municipalities from a population of 271 highly ambitious model communities4 
published sustainability reports between 2017 and 2021. Of these 75 municipali-
ties, 40 have integrated sustainability indicators in their reporting and 33 out of 
these 40 municipalities used localised SDGs. On the one hand, this indicates that 
even among a group of highly ambitious German cities and municipalities only a 
minority offers (up-to-date) sustainability reports. On the other hand, however, it 
also indicates that cities or municipalities in Germany, which published indicator-
based sustainability reports in the recent past, most often use localised SDGs. 

Several cases indicate that the SDG portal facilitates localised SDG reporting. 
One example is the city of Freiburg in Baden-Wurttemberg (Freiburg, 2020). So 
far, the city has published four sustainability reports. The latest report in 2020 
listed 59 sustainability targets monitored with 78 indicators; 28 came directly 
from the SDG portal. The city of Stuttgart follows a similar approach (Stuttgart, 
2021) and Mannheim (both in Baden-Wurttemberg) published information regard-
ing its own SDG performance in 2018 using the very data (Mannheim, 2018). 
Other cities/municipalities provide direct links to the SDG portal on their web-
page to communicate their current sustainability level to interested citizens. 
Examples are the city of Eltville in Hesse (Eltville, 2017) and the city of Lahr in 
Baden-Wurttemberg (Lahr, 2021). This indicates that the online portal allows 
localised SDG reporting even for smaller cities, which may not have the resources 
to publish and update comprehensive sustainability reports.

One further prominent feature of the SDG portal is the option to benchmark. 
Although there is currently no information about how many local governments 
apply SDG-related sustainability benchmarking, recently two online market places 
for local government finance have integrated the portal to provide investors with the 
opportunity to evaluate sustainability levels of local governments (see section 5.4). 
This indicates that the potential use of this tool goes beyond mere local government 
sustainability reporting, which is already an innovation on its own for most local 
governments, and opens a new field for public sector innovations. 

4 A model community is a city or a municipality which has shown a high level of ambition in terms of sustain-
ability by being affiliated to one of the following initiatives: Club Agenda 2030 (see section 2), Global Nach-
haltige Kommune (see section 5.3), finalists of the German sustainability price for cities and municipalities, 
award-winning municipalities at the “Zeitzeichen N” award, model municipalities of the competence cen-
tre “Education – Sustainability – Municipality”, in the national development report of the New Urban Agen-
da, and in the Bertelsmann Foundation project “Monitor Nachhaltige Kommune” and the follow-up project 
“Agenda 2030 – Nachhaltige Entwicklung vor Ort”. 
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4715.2 SDGs AND LOCAL GOVERNMENT BUDGETS 

In the light of limited financial resources, the question of how local governments 
can link their budgets to sustainability governance is becoming increasingly rele-
vant. This is why the instrument of “sustainability budgets” was developed  
(LAG, 2021) and – so far – tested in a group of municipalities in North Rhine-
Westphalia, Germany’s most populous state. This group comprises Cologne (Sta-
siowski, 2018), Bonn, Lüdenscheid, Jüchen, and the county of Unna (LAG, 2021; 
Schuster, 2019). The first city to experiment with sustainability-related budgeting 
was Freiburg.

The purpose of sustainability budgets is to align the allocation of municipal finan-
cial resources with sustainability objectives, which in turn may refer to localised 
SDGs. This is different to most known attempts to link national budgets to the 
SDGs, which do usually not use the goals as management tool for resource alloca-
tion (Hege, Brimont and Pagnon, 2019). From the German local government per-
spective it is an attempt to institutionalise the role of sustainability governance, 
which too often is just an “add-on” to day-to-day operations, and to limit the 
rivalry of sustainable and non-sustainable municipal tasks for financing. Accrual 
accounting, which most German municipalities implemented as a central part of 
New Public Management, provides the framework. It structures a local govern-
ment budget in various product areas, product groups and single products to which 
a municipality could assign specific objectives. The sustainability budget uses this 
mechanism and follows the idea that financial decisions become subject to sus-
tainability-related targets. 

What we learn from the above-mentioned example cities is that usually an inter-
disciplinary dialog accompanies the development of local sustainability budgets. 
A common starting point is the implementation of a steering committee consisting 
of several administrative departments and the city’s sustainability management 
(LAG, 2021). This interdepartmental approach aims at overcoming the silo struc-
ture of German public administration. The committee sets up a schedule including 
all relevant steps, tasks and regular exchange about the progress. Since municipal 
budgets are complex, a sustainability budget often starts with certain pilot prod-
ucts covering suitable departments. Depending on the size of these selected prod-
ucts, mixed teams can take the lead for individual sub-budgets. In each case, struc-
ture and essential elements of the sub-budgets as well as existing target systems 
are analysed. 

Often, cities already have certain strategies (climate strategy, sustainability strat-
egy, mobility strategy, etc.; see section 5.3), which may include appropriate tar-
gets for the sustainability budget. Also, municipalities can take EU, federal, or 
state level sustainability strategies into account, which in Germany often refer to 
the SDGs (Rautenstrauch and Riedel, 2019; Reuter, 2021; Schuster, 2019). This 
ensures a consistent cascade of sustainability goals. Finally, localised SDGs or 
other sustainability-related goals are assigned to the budget’s product areas, 



C
H

R
ISTIA

N
 R

A
FFER

, H
EN

R
IK

 SC
H

ELLER
, O

LIV
ER

 PETER
S:  

TH
E U

N
 SU

STA
IN

A
B

LE D
EV

ELO
PM

EN
T G

O
A

LS A
S IN

N
O

VATIO
N

 D
R

IV
ER

S  
FO

R
 LO

C
A

L SU
STA

IN
A

B
ILITY

 G
O

V
ER

N
A

N
C

E? EX
A

M
PLES FR

O
M

 G
ER

M
A

N
Y

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

46 (4) 459-487 (2022)

472 product groups, and products. This ensures that sustainability goals cover the 
entire budget hierarchy. The approach is open for reviewing, reconsidering, and 
adapting objectives in order to keep them internally and externally consistent. 

The city of Cologne, for example, started its sustainability budget in 2019 with 
linking existing impact-oriented targets to the SDGs within the sub-budgets for 
the departments of landscape preservation and sports as well as the fire depart-
ment (Stadt Köln, 2020). In 2020, the sub-budgets for the public health depart-
ment and the city library followed. In terms of the sub-budget for the fire depart-
ment, the existing target “ensuring rapid help” was linked to SDG 3 (Good Health 
and Wellbeing). Within the sub-budget of the department of landscape preserva-
tion, the product “parks” was linked to SDG 11.7 (Provision of Green and Public 
Spaces) (Schuster, 2019). Potential indicators for Cologne are “area of park per 
inhabitant”, “investment in parks” or “number of playgrounds”. The city aligned 
its sustainability targets with the sustainability strategies of the federal level and 
of North Rhine-Westphalia (Stadt Köln, 2020). 

In the course of the local government accrual accounting reform starting in the 
early 2000s, many municipalities in Germany have already integrated targets into 
their budgets (Raffer, 2021). These targets may or may not relate to sustainability 
governance. However, to date, most municipal financial departments hardly ever 
review these targets or have formulated them so vaguely that they are not suitable 
for sustainability monitoring in the sense of the SMART approach.5 Further rea-
sons for this lack of interest in existing targets is the absence of stakeholder 
engagement in their formulation as well as their failure to be integrated into 
broadly supported strategies. From this perspective, sustainability budgets with 
their systematic anchoring of sustainability goals may be a chance to revive 
impact-oriented steering via the budget. Active involvement of internal stakehold-
ers, increased public interest in sustainability issues, and a focus on monitoring 
and controlling may create a more favourable environment than in the past. At any 
rate, the systematic inclusion of sustainability goals in the regular budget sends a 
clear message not only to local stakeholders, but also to the administration itself 
since administrative activities and their financing are subject to a sustainability 
proviso. If budget preparation and financial reporting are aligned accordingly, sus-
tainability effects may be achieved in the medium and long term. 

This illustrates that localised SDGs are driving public sector innovation with 
regard to municipal finance and budget policy despite a restrictive legal frame-
work and a large number of standard processes. However, the development has 
just begun. In addition, the instrument of sustainability budgets – notwithstanding 
its comprehensive claim – has so far mostly been used for re-labelling the existing 
budget with its product groups and products according to their contribution to the 

5 SMART is short for “Specific, Measurable, Achievable, Reasonable, Time-bound” and refers to a project 
management approach that focuses on measuring project activities in these dimensions.
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473SDGs or comparable (local) sustainability objectives. Although this creates trans-

parency for public and administration, a systematic review of the extent to which 
sustainability budgets effectively redirect expenditures and revenues towards sus-
tainability goals is still missing. To measure the impact of SDG target achieve-
ment in the medium and long term, sustainability budgets must therefore be 
flanked by appropriate sustainability monitoring. 

5.3 �SDG-RELATED LOCAL GOVERNMENT SUSTAINABILITY STRATEGIES 
Although the local government sustainability discourse is already in its thirties, it 
can be assumed that most local governments in Germany still haven’t imple-
mented a distinct sustainability strategy. In the absence of concrete figures about 
the status quo, the relevant memberships, grants and awards described below as 
well as project outcomes serve as a proxy, ranging from a few dozen to a few 
hundred municipalities (see, e.g. LAG 21, SKEW). Sustainability strategies are 
supposed to link long-term visions with medium-term targets and short-term 
activities. They integrate different local sectors horizontally and link municipal 
endeavors to national and global strategies vertically (Bass and Dalal-Clayton, 
2002; Lange et al., 2020). Local sustainability strategies comprise projects which 
are managed by the administration and support sustainability in some or all its 
dimensions, embed them into the municipal framework of sustainability targets 
and, ideally, link these activities to a system of measurable indicators. Instead of a 
sustainability strategy, many local governments in Germany use sector-related 
strategies which also may cover sustainability issues (see, e.g. mobility and trans-
port strategies or integrated city development concepts (ISEK), Rautenstrauch 
and Riedel, 2019). Often, these have a more narrow, sector-related focus.

Formulating a local sustainability strategy is complex. It requires a clear vision, 
concrete projects, prioritisation of targets and appropriate indicators. Naturally, 
many actors and issues have to be involved (see, e.g. Krellenberg et al., 2019). 
Having such a strategy is certainly a public sector innovation for German local 
governments and so for most of them is the comprehensive and participatory pro-
cess of its formulation. In 2018, only a minority used indicator-based sustainabil-
ity monitoring (Haubner, Riedel and Vollmer, 2018), which is one condition for 
successful sustainability strategies. The existence of localised SDGs can provide 
a useful concept for target formulation and indicator definition/prioritisation. The 
German federal level sustainability strategy as well as the corresponding strate-
gies of many Länder use SDGs as orientation (Rautenstrauch and Riedel, 2019). 
On the local level, however, only a few governments employ them systematically 
in their everyday work. Referring to Rogersʼ (2003) concept of the diffusion of 
innovation, one can think of a small group of early-adopting local governments 
and a large majority of late adopters or even laggards. 

From survey research we know that the larger a municipality/city is, the better are 
the odds for administrative and governmental awareness of SDGs (Haubner, Rie-
del and Vollmer, 2018). In terms of strategic application, we differentiate between 
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474 the integration in already existing, often sector-related strategies and overarching 
sustainability strategies. Since there is no Germany-wide monitoring of local gov-
ernments’ strategic approaches to sustainability, information on the adaptation of 
existing strategies towards the SDGs is based on case-studies. Rautenstrauch and 
Riedel (2019) provide a detailed report about the city of Neumünster in Schleswig 
Holstein, which actively supports the local SDG implementation and linked the 
core projects of their existing ISEK to the SDGs. Prorok and Rücker (2018) pro-
vide further examples of Ludwigsburg and Freiburg (Baden-Wuerttemberg) as 
well as Hannover (Lower Saxony) which also adapted existing city development 
strategies as well as sustainability strategies to the SDGs.

The records are better when it comes to the initial formulation of SDG-related 
local sustainability strategies. The reason for this is the existence of a publicly 
funded project “Global Nachhaltige Kommune (Globally sustainable municipal-
ity)”, which is administered by the so called ‟Servicestelle Kommunen in der 
einen Welt (SKEW) (Service Agency Communities in the One World)” and 
actively supports local governments in this process. In 2019, SKEW reported on 
70 local governments in Lower Saxony, North Rhine-Westphalia, Saarland, 
Schleswig Holstein and Thuringia, which were formulating SDG-related sustain-
ability strategies (SKEW, 2019). According to SKEW, their approach helps to 
break down the global SDGs to the local level and to embed them in integrated 
sustainability strategies. It enables local governments to evaluate and provide evi-
dence about their active support of the Agenda 2030 and sustainable development 
in general (Lange et al., 2020). The number of German local governments adopt-
ing this innovation is constantly growing. However, considering all the 10,796 
German municipalities and 294 counties, their share is still negligible. Neverthe-
less, the SDG framework seems to be a guiding concept and is as such becoming 
increasingly popular. Although cross-sectional research to this topic is still miss-
ing, similar examples exist for other European countries (Gustafsson and Ivner, 
2018; Sánchez Gassen, Penje and Slätmo, 2018; SKEW, 2019).

Beyond SDG-related sustainability strategies there are many individual local gov-
ernment projects supporting Agenda 2030 goals (see, e.g. Peters et al., 2021). As 
long as these are not part of a strategy, however, they are often short-term oriented 
and do not yield the hoped for visibility and effect (SKEW, 2019). Moreover, 
these projects usually do not use SDGs as a tool. This is why we do not consider 
single local government projects in our contribution.

5.4 SDGs AND SUSTAINABLE FINANCE 
SDGs are one reference point for another process that will have a significant impact 
on financial and budgetary management of municipalities and public companies in 
the years to come: Sustainable Finance (Kemfert and Schmalz, 2019; Marini, 2019). 
In its Sustainable Finance Strategy, the German federal government states: “Since 
states, municipalities, and, in particular, public finance companies are of great 
importance in the German financial system, they are also important in achieving the 
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475goal of becoming a leading sustainable finance location” (Bundesministerium der 

Finanzen, 2021a). For that purpose, there are plans to develop indicators “to better 
measure and analyse developments at the Sustainable Finance location”. SDGs in 
general and the “SDG indicator catalogue for municipalities” (Bertelsmann Stif-
tung, 2018) could therefore provide a useful framework. 

Starting point of the sustainable finance process in the EU was the report “Financ-
ing a sustainable European Economy”, prepared by the High-Level Expert Group 
on Sustainable Finance in 2017 on behalf of the EU Commission (Claringbould, 
Koch and Owen, 2019). The related taxonomy, which was adopted in June 2020 
(Regulation EU 2020/852), contains a comprehensive classification system for 
currently two environmental targets. It serves the purpose “of establishing the 
degree to which an investment is environmentally sustainable”. For this purpose, 
selected economic activities are evaluated as to whether they exceed specific 
thresholds (Art. 3 Regulation EU 2020/852). Many of these thresholds refer to 
relevant SDG indicator systems.

The Sustainable Finance Taxonomy is thus intended to serve as a lever for a fun-
damental realignment of the capital markets. Six environmental objectives (Art. 9 
Regulation EU 2020/852) are decisive: climate change mitigation and adaptation; 
the sustainable use and protection of water and marine resources; the transition to 
a circular economy; pollution prevention and control and the protection and resto-
ration of biodiversity and ecosystems. Redirected capital flows are supposed to 
support sustainable adaptation and transformation measures to meet the environ-
mental, social, and economic challenges (Bundesministerium der Finanzen 2021a; 
Larsen and Henderson, 2020). The central idea is that new reporting and verifica-
tion requirements, which are in effect as of 2022, allow market participants to 
identify green investments (Schoenmaker and Schramade, 2019). This also affects 
the public sector and municipalities including the corresponding utilities. The 
transmission channel for sustainability-oriented capital flows runs from central 
banks and (institutional) investors via financial market intermediaries (public and 
private banks, insurance companies, investment funds, etc.) to borrowers, which 
include municipalities and public enterprises. Currently, German local govern-
ments and public enterprises use sustainable financial market products such as 
green promissory note loans or green bonds only to a small extent (Heinbach et 
al., 2020; Ortolano and Angelini, 2021; Wendt, 2020). 

While institutional investors’ interest in sustainable investment products is high 
and banks currently find it easy to provide capital for sustainable goals, borrowers 
such as municipalities and companies face the challenge of proving the suitability 
of investment projects for the available capital (Brand and Steinbrecher, 2019; 
Kemfert and Schmalz, 2019; Krahnen et al., 2021; Bundesministerium der Finan-
zen, 2021b). Although the EU taxonomy provides initial guidance, any practica-
ble, cost-effective, and sufficiently tested processes capable of allowing munici-
palities, public enterprises, and banks alike to channel sustainable investment 
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476 financing are still in their infancy. Initial experience with corresponding verifica-
tion requirements is being gathered in individual pilot programs (C40, 2020). 

In the same direction goes a current research project for the development of an 
SDG-based “sustainability return on investment” for local government budgets 
(Difu, 2021). In collaboration with eight North Rhine-Westphalian cities, the Ger-
man Institute for Urban Affairs (Deutsches Institut für Urbanistik) is currently 
developing a tool to determine not only the economic and budgetary, but also the 
ecological and social sustainability impacts of municipal investment projects. The 
qualitative evaluation uses the 17 SDGs and their 169 sub-goals as well as corre-
sponding indicators. Similarly, the “KDZ – Center for Public Administration 
Research” has developed an “SDG Municipal Check” together with the Institute 
for Environment, Peace, and Development (IUFE) and the Ecosocial Forum 
Vienna. It enables cities and municipalities to plan and implement their invest-
ment projects along the 17 SDGs (KDZ, 2021). 

Recently, online marketplaces for municipal financing such as “Loanboox” or 
“komuno” started to use localised SDG benchmarking in order to enable potential 
customers (banks, investors, municipalities) to evaluate a single municipality’s 
sustainability status. Both provide a link to the above-mentioned SDG portal for 
municipalities (see section 5.1). This shows that for municipalities, market par-
ticipants, and intermediaries, the role of SDG compliance in municipal finance is 
becoming increasingly important (Loanboox, 2021). Similarly, the KfW group 
(“Kreditanstalt für Wiederaufbau”), the largest development bank of the German 
federal government, is also using the SDGs to assess its own portfolio vis-à-vis 
third parties (Dangelmaier, 2019).

This shows that the process of realigning credit markets towards sustainable 
finance is just starting and that SDGs as normative framework can be of implicit 
importance. An increasing relevance of sustainable finance for municipalities will 
require reliable reporting mechanisms to confirm that financial means are chan-
nelled towards sustainable investments (Brand and Steinbrecher, 2021). For 
municipal finance departments this means that public sector innovations are about 
to come and will depend on frameworks like the EU taxonomy or the SDGs. 

6 DISCUSSION
In section five we showed that several German municipalities use the SDG portal for 
indicator-based sustainability reporting. For municipalities that lack the resources to 
set up a full process with comprehensive and regularly updated reports, embedding 
a simple link to the data portal with its predefined localised SDGs into their own 
website allows for a reduced form of sustainability reporting. Understanding public 
sector innovation as idea, practice, or object that is perceived as new by the adopting 
organisation following Rogers (2003), the implementation of sustainability report-
ing is itself innovative. In terms of innovation types as listed by deVries, Bekkers 
and Tummers (2016), it is a public service innovation, which allows interested 
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477stakeholders and local decision-makers to evaluate sustainability developments 

within their municipality. Linking this reporting to localised SDGs in the German 
SDG portal is more an administrative process innovation since it facilitates and 
therefore increases the efficiency of the reporting process. From a wider perspec-
tive, the implementation of SDG-based monitoring in local sustainability govern-
ance is a process innovation as well and makes a valid example for reflexive govern-
ance in the sense of Meadowcroft (2007). The example shows the importance of 
technical accessibility. Since the SDG portal provides comparable SDG-related 
data, municipalities using the portal for their sustainability reporting do not have to 
research, clean, and compile appropriate small-scale datasets. Hence, the existence 
of the portal eliminates a resource-related obstacle.

Both reporting on and the formulation of SDG-related sustainability strategies 
require complex internal and external processes. This may be one reason why cur-
rently only a minority of German municipalities pursue such an indicator-driven 
strategic approach to sustainability governance. The interpretation in terms of its 
innovative nature is different compared to SDG-based sustainability reporting. 
Since a new strategy provides a frame of reference for local government decision 
making, we understand it as conceptual innovation (Bekkers, 2011). Compared to 
that, the adaptation of already existing sustainability or sector-related strategies to 
localised SDGs is rather a process innovation since it alters the quality of existing 
sustainability governance. In addition, the examples in section five indicate that 
external support, e.g., from the SKEW, plays a crucial role. 

As we have seen in section five, German municipal financial departments are already 
familiar with impact-oriented targets as part of the budget. This was one of the major 
public sector innovations that came with New Public Management and the corre-
sponding accrual accounting reform in the early 2000s. However, currently most 
municipalities do not use these product-related targets for steering. The reasons are 
manifold and a lack of support by local decision-makers as well as vague target 
formulations are just two of them (see, e.g. Raffer, 2021). The concept of the sus-
tainability budget gives target-oriented steering via municipal budgets another try 
and therefore uses a mechanism, which, in many municipalities, has already failed 
once. However, linking new sustainability or SDG-related targets to sub-budgets 
means taking advantage of what we call “generation two targets”. These try to over-
come the central shortcomings of their predecessors as they are selected in the 
course of an interdepartmental process and are the subject of increased public and 
political interest in sustainability issues. Moreover, using localised SDGs puts the 
focus on appropriate indicators and measurability. In general, this aims at improving 
the quality of product-oriented steering with the municipal budget and therefore is 
an administrative process innovation. It will be interesting to see whether this 
approach will effectively lead to redirected financial flows. 

In Germany, potential SDG-related innovations regarding sustainable finance for 
(local) governments are still in their infancy. The central question for investors, 
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478 financial intermediaries and public borrowers like municipalities is how to chan-
nel money that is supposed to enable sustainable development into investment 
projects that effectively support sustainability. The main interest lies in the verifi-
cation of the sustainability share of public investments. SDGs may be a reference 
framework, which would make them a conceptual public sector innovation. How-
ever, the first projects are still in the research phase. Interestingly, private sector 
market participants like German online marketplaces for local government loans 
use localised SDGs for municipal benchmarking and therefore indicate the rele-
vance of the goal set. At this point, it seems likely that local financial departments 
will face a wave of public sector innovation in this field. Currently, several options 
for those innovations seem possible. The first one is a consistent purpose test for 
lending based on SDGs or EU taxonomy criteria. Counties, cities, and munici-
palities as well as public enterprises would be obliged to disclose the sustainabil-
ity purposes for which they require loans. A second option is an ESG6 rating of 
entire municipalities: the more a municipality takes these standards into account, 
the better its general rating and the better its access to sustainable loans. A third 
option is the requirement of a taxonomy-compliant preparation of the municipal 
budget as access criterion for sustainability loans. This could increase the rele-
vance of sustainability budgets and, implicitly, of the SDGs. Since all approaches 
require standardised sustainability reporting based on appropriate indicators, 
SDGs for municipalities could become particularly important for future public 
sector innovation in this field (Dangelmeier, 2019).

In sum, this shows that there is a continuum of local government application of the 
UN sustainable development goals in Germany. While, on the one hand, several 
innovations in the fields of reporting and strategy formulation are on their way into 
municipal practice and small but already considerable numbers of local govern-
ments apply them, on the other hand SDG-related innovations in budgeting and 
financing are still in the development stage. In each case, the standardised character 
of the goal set facilitates their application in innovative processes. This brings us to 
the conclusion that SDGs drive public sector innovations in the field of sustainabil-
ity governance. Whereas external support by publicly funded projects and easy 
access to predefined localised SDGs seem to support this role, the complexity of 
the goal set as well as conflicting objectives within the set are obstacles.

Obviously, our study is subject to some limitations. Since there is no empirical 
research in this field, we provide only cursory insights and draw conclusions from 
a limited number of cases and examples, which, however, represent the current 
status quo in Germany. Moreover, the absolute number of German local govern-
ments that have already integrated SDGs in day-to-day sustainability governance 
is still small. It is not yet clear whether these innovations will spread. The struc-
ture and traditional characteristics of German public administration with its frag-
mentation, departmental thinking and focus on the rule of law conflicts with the 

6 ESG criteria: Environmental, Social and Governance (see, e.g. Friede, Busch and Bassen, 2015).
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479holistic nature of sustainable development, which is an obstacle and complicates 

the implementation of public innovations in local sustainability governance. We 
suggest the empirical investigation of SDGs’ driving nature for public sector inno-
vation as field for future research.

7 CONCLUSION
In times of climate change and rising social inequality, local governments experi-
ence increasing pressure to set up effective sustainability governance in order to 
master the upcoming socio-ecological transformation. Scholars and practitioners 
agree that this requires a reorientation of existing structures and administrative 
processes towards strategic, interdepartmental thinking and indicator-based moni-
toring. The UN Sustainable Development Goals provide a useful frame of refer-
ence. In this article, we show that the theoretical concept of public sector innova-
tion helps us a lot to grasp this development. Moreover, we provide several exam-
ples which demonstrate how local governments in Germany are already applying 
SDG-related public sector innovations for sustainability governance. We conclude 
that the formalised system of SDGs drives these innovations. 

We deduce several policy lessons. Implementing localised SDGs for sustainability 
governance is complex and requires resources, which many local governments in 
the wake of the pandemic do not possess. Hence, approaches to limit this need for 
resources can support the diffusion of related innovations. The German case indi-
cates the relevance of publicly funded support projects for local governments. In 
addition, easy access to predefined localised SDGs seems to be supportive. From 
past reform processes (LA21, implementation of accrual accounting, etc.) we can 
learn a lot about potential obstacles. To make local sustainability governance a 
successful endeavour it is crucial to ensure broad internal and external support for 
all innovations in the field of sustainability governance. Moreover, they must 
focus on impact-orientation and reliable monitoring of sustainable development, 
which underpins the relevance of consistent goal and indicator sets. The current 
sustainability discourse provides an opportunity for overdue administrative 
reforms globally, as the SDGs that dominate this discourse have created a consen-
sus on sustainable development in most countries for the first time. Alongside this 
common policy framework, increasing physical risks, such as the changing cli-
mate and its specific local impacts, will even more drive the demand and the 
overall need for effective public sector innovation.

Disclosure statement
All three authors work for the German Institute of Urban Affairs. Two of the pre-
sented examples (SDG portal, SDG-based sustainability return on investment) are 
parts of ongoing research projects of the Institute. 



C
H

R
ISTIA

N
 R

A
FFER

, H
EN

R
IK

 SC
H

ELLER
, O

LIV
ER

 PETER
S:  

TH
E U

N
 SU

STA
IN

A
B

LE D
EV

ELO
PM

EN
T G

O
A

LS A
S IN

N
O

VATIO
N

 D
R

IV
ER

S  
FO

R
 LO

C
A

L SU
STA

IN
A

B
ILITY

 G
O

V
ER

N
A

N
C

E? EX
A

M
PLES FR

O
M

 G
ER

M
A

N
Y

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

46 (4) 459-487 (2022)

480 REFERENCES
1.	 Ameen, R. F. M. and Mourshed, M., 2019. Urban sustainability assessment 

framework development: The ranking and weighting of sustainability indi-
cators using analytic hierarchy process. Sustainable Cities and Society, 44, 
pp. 356-366. https://doi.org/10.1016/j.scs.2018.10.020

2.	 Araos, M. [et al.], 2016. Climate change adaptation planning in large cities: 
A systematic global assessment. Environmental Science & Policy, 66, pp. 
375-382. https://doi.org/10.1016/j.envsci.2016.06.009

3.	 Bartle, J. R. and Leuenberger, D., 2006. The Idea of Sustainable Develop-
ment in Public Administration. Public Works Management & Policy, 10(3), 
pp. 191-194. https://doi.org/10.1177/1087724X06287507

4.	 Bass, S. and Dalal-Clayton, B., 2002. Sustainable development strategies: A 
resource book. London: Routlege.

5.	 Bekkers, V. (ed.), 2011. Innovation in the public sector: Linking capacity 
and leadership. Basingstoke: Palgrave Macmillan.

6.	 Bell, S. and Morse, S., 2008. Sustainability indicators: Measuring the 
immeasurable? London: Sterling: Earthscan.

7.	 Bertelsmann Stiftung, 2018. SDG-Indikatoren für Kommunen: Indikatoren 
zur Abbildung der Sustainable Development Goals der Vereinten Nationen 
in deutschen Kommunen. Gütersloh: Bertelsmann Stiftung.

8.	 Bertelsmann Stiftung, 2020. SDG-Indikatoren für Kommunen: Indikatoren 
zur Abbildung der Sustainable Development Goals der Vereinten Nationen 
in deutschen Kommunen. Gütersloh: Bertelsmann Stiftung.

9.	 Bertelsmann Stiftung, 2022. SDG Indicators for municipalities. Gütersloh: 
Bertelsmann Stiftung.

10.	 Blühdorn, I., 2020. The legitimation crisis of democracy: emancipatory pol-
itics, the environmental state and the glass ceiling to socio-ecological trans-
formation. Environmental Politics, 29(1), pp. 38-57. https://doi.org/10.1080
/09644016.2019.1681867

11.	 Böhringer, C. and Jochem, P. E., 2007. Measuring the immeasurable – A sur-
vey of sustainability indices. Ecological Economics, 63(1), pp. 1-8. https://doi. 
org/10.1016/j.ecolecon.2007.03.008

12.	 Borins, S., 2001. Encouraging innovation in the public sector. Journal of 
Intellectual Capital, 2(3), pp. 1469-1930. https://doi.org/10.1108/146919301 
10400128

13.	 Bornemann, B. and Christen, M., 2019. Sustainability governance in public 
administration: Interpreting practical governance arrangements in Swiss 
cantons. Environmental Policy and Governance, 29(3), pp. 159-169. https://
doi.org/10.1002/eet.1840

14.	 Brand, S. and Steinbrecher, J., 2019. Green Bonds – nachhaltige Alternative 
für die kommunale Infrastrukturfinanzierung? Fokus Volkswirtschaft, No. 245.

https://doi.org/10.1016/j.scs.2018.10.020
https://doi.org/10.1016/j.envsci.2016.06.009
https://doi.org/10.1177/1087724X06287507
https://www.bertelsmann-stiftung.de/fileadmin/files/Projekte/Monitor_Nachhaltige_Kommune/SDG-Indikatoren_fuer_Kommunen_final.pdf
https://www.bertelsmann-stiftung.de/fileadmin/files/Projekte/Monitor_Nachhaltige_Kommune/SDG-Indikatoren_fuer_Kommunen_final.pdf
https://www.bertelsmann-stiftung.de/fileadmin/files/Projekte/Monitor_Nachhaltige_Kommune/SDG-Indikatoren_fuer_Kommunen_final.pdf
https://www.bertelsmann-stiftung.de/fileadmin/files/Projekte/Monitor_Nachhaltige_Kommune/SDG_Broschure_201124.pdf
https://www.bertelsmann-stiftung.de/fileadmin/files/Projekte/Monitor_Nachhaltige_Kommune/SDG_Broschure_201124.pdf
https://www.bertelsmann-stiftung.de/fileadmin/files/Projekte/Monitor_Nachhaltige_Kommune/SDG_Broschure_201124.pdf
https://sdg-portal.de/en/ueber-das-projekt
https://doi.org/10.1080/09644016.2019.1681867
https://doi.org/10.1080/09644016.2019.1681867
https://doi.org/10.1016/j.ecolecon.2007.03.008
https://doi.org/10.1016/j.ecolecon.2007.03.008
https://doi.org/10.1108/14691930110400128
https://doi.org/10.1108/14691930110400128
https://doi.org/10.1002/eet.1840
https://doi.org/10.1002/eet.1840
https://www.kfw.de/PDF/Download-Center/Konzernthemen/Research/PDF-Dokumente-Fokus-Volkswirtschaft/Fokus-2019/Fokus-Nr.-245-Maerz-2019-Green-Bonds.pdf


C
H

R
ISTIA

N
 R

A
FFER

, H
EN

R
IK

 SC
H

ELLER
, O

LIV
ER

 PETER
S:  

TH
E U

N
 SU

STA
IN

A
B

LE D
EV

ELO
PM

EN
T G

O
A

LS A
S IN

N
O

VATIO
N

 D
R

IV
ER

S  
FO

R
 LO

C
A

L SU
STA

IN
A

B
ILITY

 G
O

V
ER

N
A

N
C

E? EX
A

M
PLES FR

O
M

 G
ER

M
A

N
Y

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

46 (4) 459-487 (2022)
48115.	 Brand, S. and Steinbrecher, J., 2021. Sustainable Finance in Kommunen: 

Kann der grüne Kommunalkredit das Eis brechen? Fokus Volkswirtschaft, 
No. 339.

16.	 Bruyninckx, H., Happaerts, S. and van den Brande, K. (eds.), 2012. Sustain-
able Development and Subnational Governments. London: Palgrave Mac-
millan UK. https://doi.org/10.1057/9781137005427

17.	 Bulkeley, H. and Kern, K., 2006. Local Government and the Governing of 
Climate Change in Germany and the UK. Urban Studies, 43(12), pp. 2237-
2259. https://doi.org/10.1080/00420980600936491

18.	 Bulkeley, H., 2010. Cities and the Governing of Climate Change. Annual 
Review of Environment and Resources, 35(1), pp. 229-253. https://doi.org/ 
10.1146/annurev-environ-072809-101747

19.	 Bundesministerium der Finanzen, 2021a. Deutsche Sustainable Finance-
Strategie. Berlin: Bundesministerium der Finanzen.

20.	 Bundesministerium der Finanzen, 2021b. Green bond allocation report 
2020. Berlin: Bundesministerium der Finanzen.

21.	 Bundesregierung, 2002. Perspektiven für Deutschland: Unsere Strategie für 
eine nachhaltige Entwicklung. Berlin: Bundesministerium der Finanzen.

22.	 C40 Knowledge Hub, 2020. How cities can attract investment for a green 
and just recovery. C40 Knowledge Hub, December 2020. 

23.	 Claringbould, D., Koch, M. and Owen, P., 2019. Green Finance: The Macro 
Perspective. Vierteljahrshefte zur Wirtschaftsforschung, 88(2), pp. 11-27. 
https://doi.org/10.3790/vjh.88.2.11

24.	 Colglazier, W., 2015. Sustainable development agenda: 2030. Science, 
349(6252), pp. 1048-1050. https://doi.org/10.1126/science.aad2333

25.	 Damanpour, F. and Schneider, M., 2009. Characteristics of Innovation and  
Innovation Adoption in Public Organizations: Assessing the Role of Managers. 
Journal of Public Administration Research and Theory, 19(3), pp. 495-522. 
https://doi.org/10.1093/jopart/mun021

26.	 Dangelmaier, U., 2019. Das SDG-Mapping der KfW Bankengruppe: Hinterg-
rundinformationen und Methodikerläuterung. Fokus Volkswirtschaft, No. 267.

27.	 Destatis, 2022. Daten aus dem Gemeindeverzeichnis: Verwaltungsglieder-
ung in Deutschland am 31.12.2020. Wiesbaden: Statistisches Bundesamt.

28.	 DeVries, H., Bekkers, V. and Tummers, L., 2016. Innovation in the public 
sector: a systematic review and future research agenda. Public Administra-
tion, 94(1), pp. 146-166. https://doi.org/10.1111/padm.12209

29.	 Difu, 2021. Projektskizze Nachhaltigkeitshaushalt und ‟Nachhaltigkeitsren-
dite” – Strategische Orientierung im kommunalen Haushalt (unveröffentlicht).

30.	 Dreier, H., 2006. Grundgesetz Kommentar: Artikel 20-82 (Art. 28, Rn. 90). 
Tübingen: Mohr Siebeck.

31.	 Duit, A., Feindt, P. H. and Meadowcroft, J., 2016. Greening Leviathan: the 
rise of the environmental state? Environmental Politics, 25(1), pp. 1-23. 
https://doi.org/10.1080/09644016.2015.1085218

32.	 Eltville, 2017. Global Nachhaltige Kommune. Stadt Eltville. 

https://www.kfw.de/PDF/Download-Center/Konzernthemen/Research/PDF-Dokumente-Fokus-Volkswirtschaft/Fokus-2021/Fokus-Nr.-339-Juli-2021-Gruener-Kommunalkredit.pdf
https://www.kfw.de/PDF/Download-Center/Konzernthemen/Research/PDF-Dokumente-Fokus-Volkswirtschaft/Fokus-2021/Fokus-Nr.-339-Juli-2021-Gruener-Kommunalkredit.pdf
https://doi.org/10.1057/9781137005427
https://doi.org/10.1080/00420980600936491
https://doi.org/10.1146/annurev-environ-072809-101747
https://doi.org/10.1146/annurev-environ-072809-101747
https://www.bundesfinanzministerium.de/Content/DE/Downloads/Broschueren_Bestellservice/deutsche-sustainable-finance-strategie.pdf?__blob=publicationFile&v=6
https://www.bundesfinanzministerium.de/Content/DE/Downloads/Broschueren_Bestellservice/deutsche-sustainable-finance-strategie.pdf?__blob=publicationFile&v=6
https://www.bundesfinanzministerium.de/Content/DE/Standardartikel/Themen/Schlaglichter/Klimaschutz/Gruene-Bundeswertpapiere-eingeschraenkt/green-bond-allocation-report-2020.pdf
https://www.bundesfinanzministerium.de/Content/DE/Standardartikel/Themen/Schlaglichter/Klimaschutz/Gruene-Bundeswertpapiere-eingeschraenkt/green-bond-allocation-report-2020.pdf
https://www.nachhaltigkeit.info/media/1326188329phpUsK1hO.pdf
https://www.nachhaltigkeit.info/media/1326188329phpUsK1hO.pdf
https://www.c40knowledgehub.org/s/article/How-cities-can-attract-investment-for-a-green-and-just-recovery?language=en_US
https://doi.org/10.3790/vjh.88.2.11
https://doi.org/10.1126/science.aad2333
https://doi.org/10.1093/jopart/mun021
https://docplayer.org/171189288-Die-sustainable-development-goals-sdg-berichterstattung-bei-banken.html
https://www.destatis.de/DE/Themen/Laender-Regionen/Regionales/Gemeindeverzeichnis/Administrativ/Archiv/Verwaltungsgliederung/31122020_Jahr.xlsx?__blob=publicationFile
https://www.destatis.de/DE/Themen/Laender-Regionen/Regionales/Gemeindeverzeichnis/Administrativ/Archiv/Verwaltungsgliederung/31122020_Jahr.xlsx?__blob=publicationFile
https://doi.org/10.1111/padm.12209
https://doi.org/10.1080/09644016.2015.1085218
https://www.eltville.de/wirtschaft/nachhaltigkeit/global-nachhaltige-kommune/?no_cache=1


C
H

R
ISTIA

N
 R

A
FFER

, H
EN

R
IK

 SC
H

ELLER
, O

LIV
ER

 PETER
S:  

TH
E U

N
 SU

STA
IN

A
B

LE D
EV

ELO
PM

EN
T G

O
A

LS A
S IN

N
O

VATIO
N

 D
R

IV
ER

S  
FO

R
 LO

C
A

L SU
STA

IN
A

B
ILITY

 G
O

V
ER

N
A

N
C

E? EX
A

M
PLES FR

O
M

 G
ER

M
A

N
Y

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

46 (4) 459-487 (2022)

482 33.	 European Commission, 2021. Digital Economy and Society Index (DESI) –
Digital public services. Brussels: European Commission.

34.	 Evans, B. [et al.], 2006. Governing local sustainability. Journal of Environ-
mental Planning and Management, 49(6), pp. 849-867. https://doi.org/10. 
1080/09640560600946875

35.	 Feichtinger, J. and Pregernig, M., 2005. Participation and/or/versus sustain-
ability? Tensions between procedural and substantive goals in Two Local 
Agenda 21 processes in Sweden and Austria. European Environment, 15(4), 
pp. 212-227. https://doi.org/10.1002/eet.386

36.	 Fenton, P. and Gustafsson, S., 2017. Moving from high-level words to local 
action – governance for urban sustainability in municipalities. Current Opin-
ion in Environmental Sustainability, (26-27), pp. 129-133. https://doi.org/ 
10.1016/j.cosust.2017.07.009

37.	 Fernandez, S. and Rainey, H. G., 2006. Managing Successful Organizational 
Change in the Public Sector. Public Administration Review, 66(2), pp. 168-
176. https://doi.org/10.1111/j.1540-6210.2006.00570.x

38.	 Fetting, C., 2020. The European Green Deal. Vienna: ESDN Office.
39.	 Fiorino, D. J., 2010. Sustainability as a Conceptual Focus for Public Admin-

istration. Public Administration Review, 70, pp. s78-s88. https://doi.org/10. 
1111/j.1540-6210.2010.02249.x

40.	 Fox, S. and Macleod, A., 2021. Localizing the SDGs in cities: reflections 
from an action research project in Bristol, UK. Urban Geography, pp. 1-21. 
https://doi.org/10.1080/02723638.2021.1953286

41.	 Freiburg, 2020. Freiburger Nachhaltigkeitsbericht 2020: Steuerungsgrund-
lage für kommunale Entscheidungsträger_innen. Freiburg: Stadt Freiburg 
im Breisgau.

42.	 Friede, G., Busch, T. and Bassen, A., 2015. ESG and financial performance: 
aggregated evidence from more than 2000 empirical studies. Journal of Sus-
tainable Finance & Investment, 5(4), pp. 210-233. https://doi.org/10.1080/2
0430795.2015.1118917

43.	 Grafakos, S. [et al.], 2020. Integration of mitigation and adaptation in urban cli-
mate change action plans in Europe: A systematic assessment. Renewable and 
Sustainable Energy Reviews, 121. https://doi.org/10.1016/j.rser.2019.109623

44.	 Graute, U., 2016. Local Authorities Acting Globally for Sustainable Devel-
opment. Regional Studies, 50(11), pp. 1931-1942. https://doi.org/10.1080/0
0343404.2016.1161740

45.	 Gustafsson, S. and Ivner, J., 2018. Implementing the Global Sustainable Goals 
(SDGs) into Municipal Strategies Applying an Integrated Approach. In: W. 
Leal Filho, ed. Handbook of sustainability science and research, pp. 301-316. 
Cham: Springer. https://doi.org/10.1007/978-3-319-63007-6_18

46.	 Hansson, S., Arfvidsson, H. and Simon, D., 2019. Governance for sustaina-
ble urban development: the double function of SDG indicators. Area Devel-
opment and Policy, 4(3), pp. 217-235. https://doi.org/10.1080/23792949.20
19.1585192

https://ec.europa.eu/commission/presscorner/detail/en/ip_21_5481
https://ec.europa.eu/commission/presscorner/detail/en/ip_21_5481
https://doi.org/10.1080/09640560600946875
https://doi.org/10.1080/09640560600946875
https://doi.org/10.1002/eet.386
https://doi.org/10.1016/j.cosust.2017.07.009
https://doi.org/10.1016/j.cosust.2017.07.009
https://doi.org/10.1111/j.1540-6210.2006.00570.x
https://www.esdn.eu/fileadmin/ESDN_Reports/ESDN_Report_2_2020.pdf
https://doi.org/10.1111/j.1540-6210.2010.02249.x
https://doi.org/10.1111/j.1540-6210.2010.02249.x
https://doi.org/10.1080/02723638.2021.1953286
https://www.freiburg.de/pb/site/Freiburg/get/params_E-648024008/1648034/Nachhaltigkeitsbericht_FR_2020_aktualisiert.pdf
https://www.freiburg.de/pb/site/Freiburg/get/params_E-648024008/1648034/Nachhaltigkeitsbericht_FR_2020_aktualisiert.pdf
https://doi.org/10.1080/20430795.2015.1118917
https://doi.org/10.1080/20430795.2015.1118917
https://doi.org/10.1016/j.rser.2019.109623
https://doi.org/10.1080/00343404.2016.1161740
https://doi.org/10.1080/00343404.2016.1161740
https://doi.org/10.1007/978-3-319-63007-6_18
https://doi.org/10.1080/23792949.2019.1585192
https://doi.org/10.1080/23792949.2019.1585192


C
H

R
ISTIA

N
 R

A
FFER

, H
EN

R
IK

 SC
H

ELLER
, O

LIV
ER

 PETER
S:  

TH
E U

N
 SU

STA
IN

A
B

LE D
EV

ELO
PM

EN
T G

O
A

LS A
S IN

N
O

VATIO
N

 D
R

IV
ER

S  
FO

R
 LO

C
A

L SU
STA

IN
A

B
ILITY

 G
O

V
ER

N
A

N
C

E? EX
A

M
PLES FR

O
M

 G
ER

M
A

N
Y

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

46 (4) 459-487 (2022)
48347.	 Haubner, O., Riedel, H. and Vollmer, P., 2018. Monitor Nachhaltige Kom-

mune. Bertelsmann Stiftung.
48.	 Hege, E., Brimont, L. and Pagnon, F., 2019. Sustainable development goals and 

indicators: can they be tools to make national budgets more sustainable?. Public 
Sector Economics, 43(4), pp. 423-444. https://doi.org/10.3326/pse.43.4.5

49.	 Heinbach, K. [et al.], 2020. Klimaschutz in finanzschwachen Kommunen: 
Potenziale für Haushaltsentlastungen, lokale Wertschöpfungseffekte sowie 
alternative Finanzierungsansätze kommunaler Klimaschutzmaßnahmen. 
Schriftenreihe des IÖW, No. 219/20.

50.	 Heyen, D. A. and Brohmann, B., 2017. Konzepte grundlegenden gesellschaftli-
chen Wandels und seiner Gestaltung Richtung Nachhaltigkeit – ein Überblick 
über die aktuelle Transformationsliteratur. In: J. Rückert-John and M. Schäfer, 
eds. Governance für eine Gesellschaftstransformation: Herausforderungen des 
Wandels in Richtung nachhaltige Entwicklung. Wiesbaden, Heidelberg: Spri
nger, pp. 69-86. https://doi.org/10.1007/978-3-658-16560-4_3

51.	 Holden, M., 2011. Public Participation and Local Sustainability: Questioning 
a Common Agenda in Urban Governance. International Journal of Urban and 
Regional Research, 35(2), pp. 312-329. https://doi.org/10.1111/j.1468-2427. 
2010.00957.x

52.	 Holman, N., 2009. Incorporating local sustainability indicators into struc-
tures of local governance: a review of the literature. Local environment, 
14(4), pp. 365-375. https://doi.org/10.1080/13549830902783043

53.	 Holtkamp, L., 2009. Local Governance – Eine neue Perspektive für die Ver-
waltungsreformforschung. Polis, No. 67/2009.

54.	 IPCC, 2018. Summary for Policymakers. In: V. Masson-Delmotte [et al.], eds. 
Global Warming of 1.5°C. An IPCC Special Report on the impacts of global 
warming of 1.5°C above pre-industrial levels and related global greenhouse 
gas emission pathways, in the context of strengthening the global response to 
the threat of climate change, sustainable development, and efforts to eradicate 
poverty. Geneve: Intergovernmental Panel on Climate Change.

55.	 Jann, W., 1983. Staatliche Programme und ‟Verwaltungskultur”: Bekämp-
fung des Drogenmißbrauchs und der Jugendarbeitslosigkeit in Schweden, 
Großbritannien und der Bundesrepublik Deutschland im Vergleich. Wies-
baden: VS Verlag für Sozialwissenschaften.

56.	 Jann, W. and Wegrich, K. 2008. Wie bürokratisch ist Deutschland? Und 
warum? Generalisten und Spezialisten im Entbürokratisierungsspiel. DMS 
– der moderne staat – Zeitschrift für Public Policy, Recht und Management, 
1(1), pp. 49-72.

57.	 Jordan, A., 2008. The Governance of Sustainable Development: Taking 
Stock and Looking Forwards. Environment and Planning C: Government 
and Policy, 26(1), pp. 17-33. https://doi.org/10.1068/cav6

58.	 Kawakubo, S. [et al.], 2018. Sustainability assessment of cities: SDGs and 
GHG emissions. Building Research & Information, 46(5), pp. 528-539. 
https://doi.org/10.1080/09613218.2017.1356120

https://www.bertelsmann-stiftung.de/fileadmin/files/Projekte/Monitor_Nachhaltige_Kommune/MNK_Bericht_2018.pdf
https://www.bertelsmann-stiftung.de/fileadmin/files/Projekte/Monitor_Nachhaltige_Kommune/MNK_Bericht_2018.pdf
https://doi.org/10.3326/pse.43.4.5
https://repository.difu.de/jspui/bitstream/difu/576884/1/Klimaschutz_in_finanzschwachen_Kommunen.pdf
https://de.statista.com/statistik/daten/studie/1254/umfrage/anzahl-der-gemeinden-in-deutschland-nach-gemeindegroessenklassen/#professional
https://doi.org/10.1111/j.1468-2427.2010.00957.x
https://doi.org/10.1111/j.1468-2427.2010.00957.x
https://doi.org/10.1080/13549830902783043
https://www.fernuni-hagen.de/polis/lg4/docs/09.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2022/06/SR15_Full_Report_LR.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2022/06/SR15_Full_Report_LR.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2022/06/SR15_Full_Report_LR.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2022/06/SR15_Full_Report_LR.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2022/06/SR15_Full_Report_LR.pdf
http://www.der-moderne-staat.de/texte/004_jann_wegrich.pdf
http://www.der-moderne-staat.de/texte/004_jann_wegrich.pdf
http://www.der-moderne-staat.de/texte/004_jann_wegrich.pdf
https://doi.org/10.1068/cav6
https://doi.org/10.1080/09613218.2017.1356120


C
H

R
ISTIA

N
 R

A
FFER

, H
EN

R
IK

 SC
H

ELLER
, O

LIV
ER

 PETER
S:  

TH
E U

N
 SU

STA
IN

A
B

LE D
EV

ELO
PM

EN
T G

O
A

LS A
S IN

N
O

VATIO
N

 D
R

IV
ER

S  
FO

R
 LO

C
A

L SU
STA

IN
A

B
ILITY

 G
O

V
ER

N
A

N
C

E? EX
A

M
PLES FR

O
M

 G
ER

M
A

N
Y

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

46 (4) 459-487 (2022)

484 59.	 KDZ, 2021. SDG-Kommunalcheck für nachhaltige Investitionen in Städten 
und Gemeinden’. Wien: KDZ – Zentrum für Verwaltungsforschung.

60.	 Kemfert, C. and Schmalz, S., 2019. Sustainable finance: political challenges 
of development and implementation of framework conditions. Green 
Finance, 1(3), pp. 237-248. https://doi.org/10.3934/GF.2019.3.237

61.	 Kemp, R., Parto, S. and Gibson, R., 2005. Governance for sustainable devel-
opment: moving from theory to practice. International Journal of Sustainable 
Development, 8(1/2), pp. 12-30. https://doi.org/10.1504/IJSD.2005.007372

62.	 Kharrazi, A., Qin, H. and Zhang, Y., 2016. Urban Big Data and Sustainable 
Development Goals: Challenges and Opportunities. Sustainability, 8(12), p. 
1293. https://doi.org/10.3390/su8121293

63.	 Klopp, J. M. and Petretta, D. L., 2017. The urban sustainable development 
goal: Indicators, complexity and the politics of measuring cities. Cities, 63, 
pp. 92-97. https://doi.org/10.1016/j.cities.2016.12.019

64.	 Krahnen, J. P., Rocholl, J. and Thum, M. 2021. A primer on green finance: 
From wishful thinking to marginal impact. SAFE White Paper, No. 87.

65.	 Krantz, V. and Gustafsson, S., 2021. Localizing the sustainable development 
goals through an integrated approach in municipalities: early experiences 
from a Swedish forerunner. Journal of Environmental Planning and Man-
agement, 64(14), pp. 2641-2660. https://doi.org/10.1080/09640568.2021.18
77642

66.	 Krellenberg, K. [et al.], 2019. Urban Sustainability Strategies Guided by the 
SDGs – A Tale of Four Cities. Sustainability, 11(4), p. 1116. https://doi.
org/10.3390/su11041116

67.	 Kuik, O. J. and Verbruggen, H. (eds.), 1991. In Search of Indicators of Sus-
tainable Development. Dordrecht: Springer Netherlands. https://doi.org/10. 
1007/978-94-011-3246-6

68.	 Lafferty, W. M. and Meadowcroft, J. R. (eds.), 2000. Implementing sustain-
able development: Strategies and initiatives in high consumption societies. 
Oxford, New York: Oxford University Press. https://doi.org/10.1093/01992 
42011.001.0001

69.	 LAG 21, 2021. Der kommunale Nachhaltigkeitshaushalt 2019-2021: Ber-
icht zur 2. Projektphase.

70.	 LAG 21, 2022. Nachhaltige Entwicklung auf kommunaler Ebene.
71.	 Lahr, 2021. Nachhaltigkeitsindikatoren: SDG-Indikatoren für Lahr.
72.	 Lange, P. [et al.], 2020. Der Beitrag kommunaler Nachhaltigkeitsstrategien 

zur Umsetzung der Agenda 2030 – die handlungsleitende Ebene (operative 
Ziele und Maßnahmen) auf dem Prüfstsand. DVPW Arbeitskreis Umweltpo-
litik / Global Change, Tagung 5-6 March 2020.

73.	 Larsen, M. and Henderson, I., 2020. Green and Sustainable Finance. In: W. 
Leal Filho [et al.], eds. Responsible Consumption and Production. Cham: 
Springer International Publishing, pp. 1-10. https://doi.org/10.1007/978-3-
319-95726-5_75

74.	 Loanboox, 2021. Wo stehen Kommunen in Sachen Nachhaltigkeit? Loan-
boox, 22 November 2021.

https://www.kdz.eu/sites/default/files/kdz/presse/2021-03/PA_SDG%20Kommunalcheck_0.pdf
https://www.kdz.eu/sites/default/files/kdz/presse/2021-03/PA_SDG%20Kommunalcheck_0.pdf
https://doi.org/10.3934/GF.2019.3.237
https://doi.org/10.1504/IJSD.2005.007372
https://doi.org/10.3390/su8121293
https://doi.org/10.1016/j.cities.2016.12.019
https://safe-frankfurt.de/fileadmin/user_upload/editor_common/Policy_Center/SAFE_White_Paper_No._87.pdf
https://doi.org/10.1080/09640568.2021.1877642
https://doi.org/10.1080/09640568.2021.1877642
https://doi.org/10.3390/su11041116
https://doi.org/10.3390/su11041116
https://doi.org/10.1007/978-94-011-3246-6
https://doi.org/10.1007/978-94-011-3246-6
https://doi.org/10.1093/0199242011.001.0001
https://doi.org/10.1093/0199242011.001.0001
https://www.lag21.de/files/default/pdf/Themen/nn-transfer-n/NHaushalt/kommunalernachhaltigkeitshaushalt-projektbericht2021.pdf
https://www.lag21.de/files/default/pdf/Themen/nn-transfer-n/NHaushalt/kommunalernachhaltigkeitshaushalt-projektbericht2021.pdf
https://www.lag21.de/portal-nachhaltigkeit/kommunen
https://www.lahr.de/nachhaltigkeitsindikatoren.109168.htm
https://doi.org/10.1007/978-3-319-95726-5_75
https://doi.org/10.1007/978-3-319-95726-5_75
https://loanboox.com/de/de/blog/wo-stehen-kommunen-in-sachen-nachhaltigkeit/
https://loanboox.com/de/de/blog/wo-stehen-kommunen-in-sachen-nachhaltigkeit/


C
H

R
ISTIA

N
 R

A
FFER

, H
EN

R
IK

 SC
H

ELLER
, O

LIV
ER

 PETER
S:  

TH
E U

N
 SU

STA
IN

A
B

LE D
EV

ELO
PM

EN
T G

O
A

LS A
S IN

N
O

VATIO
N

 D
R

IV
ER

S  
FO

R
 LO

C
A

L SU
STA

IN
A

B
ILITY

 G
O

V
ER

N
A

N
C

E? EX
A

M
PLES FR

O
M

 G
ER

M
A

N
Y

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

46 (4) 459-487 (2022)
48575.	 Mannheim, 2018. SDG-Indikatoren für Kommunen. Stadt Mannheim.

76.	 Marini, V., 2019. Institutional Initiatives to Foster Green Finance at EU 
Level. In: M. Migliorelli and P. Dessertine, eds. The Rise of Green Finance 
in Europe. Cham: Springer International Publishing, pp. 119-149. https://
doi.org/10.1007/978-3-030-22510-0_6

77.	 McCormick, K. [et al.], 2013. Advancing sustainable urban transformation. 
Journal of Cleaner Production, 50, pp. 1-11. https://doi.org/10.1016/j.jcle 
pro.2013.01.003

78.	 Meadowcroft, J., 2007. Who is in Charge here? Governance for Sustainable 
Development in a Complex World. Journal of Environmental Policy & 
Planning, 9(3-4), pp. 299-314. https://doi.org/10.1080/15239080701631544

79.	 Meuleman, L. and Niestroy, I., 2019. Economics and governance for sustain-
ability. Public Sector Economics, 43(4), pp. 337-343. https://doi.org/10.3326/
pse.43.4.1

80.	 Meuleman, L., 2018. Metagovernance for sustainability: A framework for 
implementing the sustainable development goals. London: Routledge. 
https://doi.org/10.4324/9781351250603

81.	 Miller, C. A., 2005. New Civic Epistemologies of Quantification: Making 
Sense of Indicators of Local and Global Sustainability. Science, Technology, 
& Human Values, 30(3), pp. 403-432. https://doi.org/10.1177/016224390 
42734489

82.	 Moore, M. and Hartley, J., 2008. Innovations in governance. Public Man-
agement Review, 10(1), pp. 3-20. https://doi.org/10.1080/14719030701 
763161

83.	 Oates, W. E., 1972. Fiscal Federalism. New York: Harcourt, Brace and 
Jovanovich.

84.	 OECD, 2020. A territorial approach to the Sustainable Development Goals: 
Synthesis report. Paris: OECD.

85.	 Ortolano, A. and Angelini, E., 2021. Green Bonds Capital Returns: The Impact 
of Market and Macroeconomic Variables. In: M. La Torre and H. Chiappini, 
eds. Contemporary Issues in Sustainable Finance. Cham: Springer Interna-
tional Publishing, pp. 91-116. https://doi.org/10.1007/978-3-030-65133-6_4

86.	 Otto, A. [et al.], 2021. Ranking local climate policy: assessing the mitigation 
and adaptation activities of 104 German cities. Climatic Change, 167(3-4). 
https://doi.org/10.1007/s10584-021-03184-z

87.	 Peters, O. [et al.], 2021. SDG-Maßnahmen für Kommunen: Kommunaltypen, 
Handlungsempfehlungen und Praxisbeispiele. Berlin: Deutsches Institut für 
Urbanistik gGmbH. https://doi.org/10.11586/2021074 

88.	 Piketty, T., 2014. Capital in the twenty-first century. Cambridge; London: 
The Belknap Press of Harvard University Press.

89.	 Polanyi, K., 1944. The great transformation. Boston: Beacon.
90.	 Prorok, T. and Rücker, L., 2018. SDGs in Städten – Beispiele für die Umset-

zung der UN-Nachhaltigkeitsziele auf kommunaler Ebene. Wien: KDZ – 
Zentrum für Verwaltungsforschung.

https://www.mannheim.de/sites/default/files/2018-09/SDG-Kernindikatoren_Mannheim_2018.pdf
https://doi.org/10.1007/978-3-030-22510-0_6
https://doi.org/10.1007/978-3-030-22510-0_6
https://doi.org/10.1016/j.jclepro.2013.01.003
https://doi.org/10.1016/j.jclepro.2013.01.003
https://doi.org/10.1080/15239080701631544
https://doi.org/10.3326/pse.43.4.1
https://doi.org/10.3326/pse.43.4.1
https://doi.org/10.4324/9781351250603
https://doi.org/10.1177/0162243904273448
https://doi.org/10.1177/0162243904273448
https://doi.org/10.1080/14719030701763161
https://doi.org/10.1080/14719030701763161
https://doi.org/10.1007/978-3-030-65133-6_4
https://doi.org/10.1007/s10584-021-03184-z
https://doi.org/10.11586/2021074
https://www.kdz.eu/de/wissen/studien/sdgs-staedten-beispiele-fuer-die-umsetzung-der-un-nachhaltigkeitsziele-auf
https://www.kdz.eu/de/wissen/studien/sdgs-staedten-beispiele-fuer-die-umsetzung-der-un-nachhaltigkeitsziele-auf


C
H

R
ISTIA

N
 R

A
FFER

, H
EN

R
IK

 SC
H

ELLER
, O

LIV
ER

 PETER
S:  

TH
E U

N
 SU

STA
IN

A
B

LE D
EV

ELO
PM

EN
T G

O
A

LS A
S IN

N
O

VATIO
N

 D
R

IV
ER

S  
FO

R
 LO

C
A

L SU
STA

IN
A

B
ILITY

 G
O

V
ER

N
A

N
C

E? EX
A

M
PLES FR

O
M

 G
ER

M
A

N
Y

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

46 (4) 459-487 (2022)

486 91.	 Raffer, C., 2021. Kaum Nutzen trotz hoer Kosten? – Ein Überblick über die 
empirischen Arbeiten zur kommunalen Doppik in Deutschland. In: M. Jun-
kernheinrich [et al.], eds. Jahrbuch für öffentliche Finanzen 1-2021, pp. 425-
446. Berlin: Berliner Wissenschafts-Verlag. https://doi.org/10.35998/joefin- 
2021-0007

92.	 Rautenstrauch, U. and Riedel, H., 2019. SDG-orientierte Stadtentwicklung. 
Bertelsmann Stiftung.

93.	 Reimer, N. and Staud, T., 2021. Deutschland 2050: Wie der Klimawandel 
unser Leben verändern wird. Köln: Kiepenheuer & Witsch.

94.	 Reuter, K., 2021. Genese, Ist und Perspektiven kommunaler Nachhaltigkeit-
shaushalte: Erfahrungen aus NRW (Landesarbeitsgemeinschaft Agenda 21 
NRW, Präsentation zum Workshop).

95.	 Rink, D. and Kabisch, S., 2017. Urbane Transformationen und die Vision 
nachhaltiger Stadtentwicklung. In: K.-W. Brand, ed. Die sozial-ökologische 
Transformation der Welt: Ein Handbuch. Campus Verlag, pp. 241-266.

96.	 Rogers, E. M., 2003. Diffusion of innovations. New York; London; Toronto; 
Sydney: Free Press.

97.	 Römmele, A. and Schober, H., 2013. The Governance of Large-Scale Pro-
jects. Baden-Baden: Nomos. https://doi.org/10.5771/9783845243566

98.	 Rosenzweig, C. [et al.], 2010. Cities lead the way in climate-change action. 
Nature, 467(7318), pp. 909-911. https://doi.org/10.1038/467909a

99.	 Sánchez Gassen, N., Penje, O. and Slätmo, E., 2018. Global goals for local 
priorities: The 2030 Agenda at local level. Nordregio Report, No. 2018:2. 
https://doi.org/10.30689/R2018:2.1403-2503

100.	 Scharpf, F. W., Reissert, B. and Schnabel, F., 1976. Politikverflechtung: The-
orie und Empirie des kooperativen Föderalismus in der Bundesrepublik. 
Kronberg/Ts.: Scriptor Verlag.

101.	 Schnepf, J. and Groeben, N., 2019. Lokale-Agenda-21-Prozesse: Förderli-
che und hinderliche Bedingungen. Ökologisches Wirtschaften, 33(1), pp. 
41-46. https://doi.org/10.14512/OEW340141

102.	 Schoenmaker, D. and Schramade, W., 2019. Principles of Sustainable 
Finance. Oxford: Oxford University Press.

103.	 Schuster, F., 2019. Doppik für den Klimaschutz – Der Nachhaltigkeitshaush-
alt. PublicGovernance, (Herbst/Winter), pp. 14-16.

104.	 SKEW, 2019. Agenda 2030 vor Ort: Kommunen zeigen, wie es geht, Ser-
vicestelle Kommunen in der einen Welt. Dossier, 10-2019.

105.	 SKEW, 2022. Landkarte Länderansatzkommunen und SDG-Modellkommunen.
106.	 Sørensen, E., 2012. Governance and Innovation in the Public Sector. In: D. 

Lēwî-Faur, ed. The Oxford handbook of governance. Oxford: Oxford Uni-
versity Press. https://doi.org/10.1093/oxfordhb/9780199560530.013.0015

107.	 Stadt Köln, 2020. Nachhaltigkeitshaushalt der Stadt Köln – weitere Ämter 
angeschlossen, 20 December 2020.

108.	 Stasiowski, E., 2018. Der Kölner Nachhaltigkeitshaushalt: Vom Outcome 
zum Impact: Ergebnisse aus der Pilotphase.

https://doi.org/10.35998/joefin-2021-0007
https://doi.org/10.35998/joefin-2021-0007
https://doi.org/10.5771/9783845243566
https://doi.org/10.1038/467909a
https://doi.org/10.30689/R2018:2.1403-2503
https://doi.org/10.14512/OEW340141
https://skew.engagement-global.de/welt-sichten-dossiers/agenda-2030-vor-ort.html?file=files/2_Mediathek/Mediathek_Microsites/SKEW/Publikationen/8_Weltsichten/ws-Dossier_10-2019.pdf&cid=
https://skew.engagement-global.de/global-nachhaltige-kommune-landkarte.html
https://doi.org/10.1093/oxfordhb/9780199560530.013.0015
https://www.stadt-koeln.de/politik-und-verwaltung/presse/mitteilungen/22798/index.html
https://www.stadt-koeln.de/politik-und-verwaltung/presse/mitteilungen/22798/index.html
https://www.koelnglobalnachhaltig.de/content/downloads/workshop-3_praesentation_nachhaltigkeitshaushalt_sdgtag_09112018.pdf
https://www.koelnglobalnachhaltig.de/content/downloads/workshop-3_praesentation_nachhaltigkeitshaushalt_sdgtag_09112018.pdf


C
H

R
ISTIA

N
 R

A
FFER

, H
EN

R
IK

 SC
H

ELLER
, O

LIV
ER

 PETER
S:  

TH
E U

N
 SU

STA
IN

A
B

LE D
EV

ELO
PM

EN
T G

O
A

LS A
S IN

N
O

VATIO
N

 D
R

IV
ER

S  
FO

R
 LO

C
A

L SU
STA

IN
A

B
ILITY

 G
O

V
ER

N
A

N
C

E? EX
A

M
PLES FR

O
M

 G
ER

M
A

N
Y

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

46 (4) 459-487 (2022)
487109.	 Statista, 2022. Gemeinden in Deutschland nach Gemeindegrößenklassen 2020.

110.	 Steurer, R. and Hametner, M., 2013. Objectives and Indicators in Sustaina-
ble Development Strategies: Similarities and Variances across Europe. Sus-
tainable Development, 21(4), pp. 224-241. https://doi.org/10.1002/sd.501

111.	 Steurer, R. and Martinuzzi, A., 2005. Towards a New Pattern of Strategy 
Formation in the Public Sector: First Experiences with National Strategies 
for Sustainable Development in Europe. Environment and Planning C: Gov-
ernment and Policy, 23(3), pp. 455-472. https://doi.org/10.1068/c0403j

112.	 Stuttgart, 2021. Lebenswertes Stuttgart – Die globale Agenda 2030 auf loka-
ler Ebene. Stadt Stuttgart.

113.	 Tremblay, D. [et al.], 2021. A Systemic Approach for Sustainability Imple-
mentation Planning at the Local Level by SDG Target Prioritization: The 
Case of Quebec City. Sustainability, 13(5), p. 2520. https://doi.org/10.3390/
su13052520

114.	 UN, 2015. The Millennium Development Goals Report. Geneve: United Nations.
115.	 Van Zeijl-Rozema, A. [et al.], 2008. Governance for sustainable develop-

ment: a framework. Sustainable Development, 16(6), pp. 410-421. https://
doi.org/10.1002/sd.367

116.	 Villeneuve, C. [et al.], 2017. A Systemic Tool and Process for Sustainability 
Assessment. Sustainability, 9(10), p. 1909. https://doi.org/10.3390/su9101909

117.	 Volkery, A. [et al.], 2006. Coordination, Challenges, and Innovations in 19 
National Sustainable Development Strategies. World Development, 34(12), 
pp. 2047-2063. https://doi.org/10.1016/j.worlddev.2006.03.003

118.	 Walker, R. M., 2014. Internal and External Antecedents of Process Innova-
tion: A review and extension. Public Management Review, 16(1), pp. 21-44. 
https://doi.org/10.1080/14719037.2013.771698

119.	 Weber, M., 1972. Wirtschaft und Gesellschaft: Grundriß der Verstehenden 
Soziologie. Mohr.

120.	 Wendt, K. (ed.), 2020. Sustainable financial innovations. Boca Raton; Lon-
don; New York: CRC Press Taylor & Francis Group.

121.	 White House, 2020. Fact Sheet: President Biden Sets 2030 Greenhouse Gas Pol-
lution Reduction Target Aimed at Creating Good-Paying Union Jobs and Secur-
ing U.S. Leadership on Clean Energy Technologies. WH Gow, April 22, 2021.

122.	 Xavier, L. Y., Jacobi, P. R. and Turra, A., 2019. Local Agenda 21: Planning 
for the future, changing today. Environmental Science & Policy, 101, pp. 
7-15. https://doi.org/10.1016/j.envsci.2019.07.006

123.	 Zilans, A. and Abolina, K., 2009. A methodology for assessing urban sus-
tainability: Aalborg commitments baseline review for Riga, Latvia. Environ-
ment, Development and Sustainability, 11(1), pp. 85-114. https://doi.org/10. 
1007/s10668-007-9099-y

124.	 Zinkernagel, R., Evans, J. and Neij, L., 2018. Applying the SDGs to Cities: 
Business as Usual or a New Dawn? Sustainability, 10(9), p. 3201. https://doi.
org/10.3390/su10093201

https://de.statista.com/statistik/daten/studie/1254/umfrage/anzahl-der-gemeinden-in-deutschland-nach-gemeindegroessenklassen/#professional
https://doi.org/10.1002/sd.501
https://doi.org/10.1068/c0403j
https://doi.org/10.3390/su13052520
https://doi.org/10.3390/su13052520
https://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20(July%201).pdf
https://doi.org/10.1002/sd.367
https://doi.org/10.1002/sd.367
https://doi.org/10.3390/su9101909
https://doi.org/10.1016/j.worlddev.2006.03.003
https://doi.org/10.1080/14719037.2013.771698
https://books.google.de/books?id=RWK_6TKVENcC
https://books.google.de/books?id=RWK_6TKVENcC
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://doi.org/10.1016/j.envsci.2019.07.006
https://doi.org/10.1007/s10668-007-9099-y
https://doi.org/10.1007/s10668-007-9099-y
https://doi.org/10.3390/su10093201
https://doi.org/10.3390/su10093201

