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Abstract 
Rapidly evolving environmental problems in urban areas require new policy directions. 
However, the policy change process can be hard to comprehend, making it difficult to foster 
needed change. In this paper, a systematic review of international empirical research on 
sustainable urban water policy is used to identify key factors shaping local policy innovation.  
Those factors are then compared to leading theories of the policy process or technology change 
in order to place the results within a broader theoretical context. This article is meant to aid 
policy actors seeking to manage change. It is also for students and scholars seeking an overview 
of this complex field. Thirty drivers of policy change are described and organized into a 
categorical framework under governance, environment, or innovation design. Some drivers of 
change, such as household income or political orientation, are less easily altered by change 
agents than others, such as convening collaborations, exercising leadership and expanding 
organizational capacity. The comparison to policy theories suggests a convergence of theoretical 
and empirical literatures. Some drivers, like change agency and social context, are “theoretically 
ubiquitous,” by occurring in every theory, while others, like power, organizational capacity, and 
natural conditions, are “theoretically prevalent,” by occurring in most. The Advocacy Coalition 
Framework and the Multilevel Perspective are theories which incorporate most factors at play. 
They also share an interest in change being driven by social networks coalescing around shared 
beliefs in what is possible or desirable. 
   
 Highlights 
• Empirical studies from a dozen countries report 30 factors of three types linked to local 
environmental policy change: governance, environment and innovation design. 
• When compared with existing theories of policy and technology change, most of the 
factors are common to multiple theories, with several being shared by all or nearly all theories. 
• Two key factors shared by all theories are change agency and social context.  
• Other factors shared by nearly all theories are power, organizational capacity and natural 
environmental conditions. 
• Two theories – the Advocacy Coalition Framework and the Multilevel Perspective are 
most inclusive of the empirically observed factors. 
• The findings indicate a convergence in the empirical and theoretical work and give us a 
more holistic understanding of how local environmental policy change occurs.  

 
1 Corresponding author: gpivo@email.arizona.edu. © 2020. This manuscript version is made available under the 
CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/ 
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1. Introduction 

A key challenge for scholars and practitioners working on urban environmental problems is 
translating knowledge into action. For example, in a recent multiregional series of science-policy 
dialogues on sustainable urban water issues in the USA, water managers, researchers and 
stakeholders working on problems like flooding, drought and pollution report having a good 
sense of the needed solutions, but a more limited understanding of how to achieve the policy 
changes required (Bolson et al., 2019). They seem perplexed about the drivers of change and 
how to use them to get things done.  

Of course, many participants in local policy making do not have policy backgrounds. They 
are engineers, landscape architects, businesspeople, lawyers or stakeholders from other fields. 
But even if they did endeavor to read the literature, they could well be frustrated. Much of the 
empirical research on local environmental policy change is technically written for specialized 
academics. It is also rather fragmented, with papers focusing on just a few drivers at a time, such 
as political power or organizational capacity, making it hard for lay readers to get a holistic 
overview. Readers would also find a rather wide variety of general theories on policy change 
(Sabatier and Weible, 2014). While there is nothing inherently wrong, even academic richness, 
in this intellectual diversity, it makes it difficult for busy managers or stakeholders looking for 
guidance on how to foster change.  

Our goal for this paper, therefore, is to produce a “guide for the perplexed,”2 that gives an 
uncomplicated overview of factors thought to drive the local environmental policy process. We 
begin by identifying the “essential elements at play” (Waltz, 1997) in several well-regarded 
theories of the policy process (Sabatier and Weible, 2014), focusing on those elements concerned 
with policy change. We then present our analysis of empirical studies,3 which identify factors 
that affect decision making. The results of that analysis are organized into a simple categorical 
framework, classifying the factors under three broad headings: governance factors, such as 
collaboration and leadership, environmental factors, such as the local political or physical 
environment, and innovation design factors, such as how disruptive a solution may be to existing 
regimes. Finally, we compare the empirical and theoretical work to see how well the factors 
found in the empirical studies are covered by leading theories and vice versa. In doing so we 
both contextualize the factors within broader theoretical frameworks and cross-check each body 
of work against the other, arriving at a list of factors from the empirical studies that are most 
commonly included in the theories, and the theories that do the best job at including the factors 
found in the empirical work. We do not mean for our findings to be used to judge the validity of 
either the studies or theories. The fact, for example that the theories rarely address some factors 
found to be significant in the studies does not mean that either the factors or the theories are any 
less valid. But we do hope that our work will make it easier for readers to gain an overview of 
the factors thought to drive policy change and a sense of how the empirical and theoretical 
literatures tend to overlay and converge on the topic.     

 
2 With our thanks for this phrase to Maimonides in the 12th century and E.F. Schumacher in the 20th.  
3 By empirical, we mean studies that use qualitative or quantitative observations of cases or survey data to establish 
drivers of change. 
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For the empirical studies, we drawn upon research into the adoption of sustainable urban 
water solutions (Larsen and Guier, 1997; Wong, 2006; Daigger 2009; Marlow et al., 2013, 
Hammer and Pivo, 2017). Landis (2015) surveyed US water and wastewater utilities and found 
dozens of practices in use, such as monitoring water delivery efficiency, automated meter 
reading, water conservation incentives, recycling treated water for non-potable use, installing 
energy efficient water pumps, and using green infrastructure such as vegetated swales, green 
roofs, porous paving, and raingardens to supplement irrigation and reduce flooding. The 
empirical studies we review examine the factors that explain the adoption of these and other 
solutions. Water conservation is the most common policy change examined in the studies we 
reviewed (Table 1), but several other practices are considered as well, such as green 
infrastructure and active rainwater harvesting.  

We focus on water solutions because water is a leading issue for urban areas (McDonald 
et al., 2011), a top ten global risk (World Economic Forum, 2019), and the subject of our work in 
the Urban Water Innovations Network (UWIN 2020). Although the empirical studies we use 
focus on water policy, they are compared to general theories of the policy process, which are also 
relevant to other environmental policy areas, such as energy, transportation and climate change. 

Our intended audience includes both policy theorists and practitioners. Theorists may 
discover factors they want to develop more fully in their theories or new opportunities for 
integration with other theoretical traditions. However, we are neither calling for nor offering a 
new synthetic theory, or suggesting we abandon theoretical pluralism. We simply wish to aid 
theoretical progress by helping theorists learn from one another.  

We also hope practitioners, including managers, elected officials and stakeholders, can 
use our summary of the empirical and theoretical literatures to improve their awareness of how 
to manage change. We offer one caveat, however. Though we show how some factors, such as 
change agency, are common to several different theories, this does not mean such factors are 
always important or effective in a given community. Every practitioner would do well to 
combine our findings with their own local knowledge and experience to judge what might work 
best in their locale. Strong leadership may be needed in some places and collaboration in others. 
We want to give practitioners better access to factors and theories they can use to understand and 
manage change, but ultimately they are the best judges of what will work for them, based on 
their own history, problems, and capabilities.                 

2. Theories 
In their seminal work, Theories of the Policy Process, Sabatier and Weible (2014) present 

a selection of theories they describe as some of the “most promising” approaches to explaining 
policy change. These include the Advocacy Coalition Framework, the Multiple Streams 
Approach, Punctuated Equilibrium Theory, Diffusion Theory, Internal Determinants Models, 
and Public or Institutional Entrepreneurship Theory. These six theories, together with the 
Multilevel Perspective, which has attained prominence in the field of environmental 
policymaking and technology (e.g., Geels, 2002; Kemp, 1994), inform the theoretical frame for 
our study. This section briefly introduces each theory’s essential views on the mechanisms of 
change. Additional details and sources are given later under findings where we discuss specific 
theoretical elements that correspond with the factors identified in the empirical work. 

In the Advocacy Coalition Framework policy participants coordinate with others to 
form advocacy coalitions and translate their shared belief systems into public policy (Sabatier 
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and Jenkins-Smith, 1988; Sabatier and Jenkins-Smith, 1993; Weible and Sabatier, 2007). 
Depending on the political context and relative power of the coalitions, it may be necessary for 
policy brokers, who may be elected officials or civil servants, to seek compromise between 
fighting coalitions (Molotch, 1976). Policy change can occur from shocks, such as environmental 
disasters, which change the thinking of dominant coalition members or strengthen the power of 
another coalition. Change can also occur when competing coalitions face problems, which they 
cannot solve by themselves, or when the accumulation of knowledge from research and policy 
studies cause coalition members to shift policy beliefs in a process known as policy learning 
(Henry 2009, 2017).       

Instead of focusing on coalitions, the Multiple Streams Approach (Kingdon, 1995) 
emphasizes the importance of policy entrepreneurs. Major events such as pollution spills or the 
election of new leaders create opportunities for policy change. Policy entrepreneurs exploit these 
opportunities, called policy windows, by using their manipulation skills and resources to promote 
certain policy choices that address problems in ways acceptable in the newly emerging policy 
situation. For this, they bring together elements of three streams—problems, policies, and 
politics—to package winning policy proposals. The problem stream includes issues that are a 
priority for people or policy makers. The policy stream offers potential solutions to the problems, 
which may vary in their cost, feasibility, acceptability, situational utility and so on. The politics 
stream mixes the mood of the electorate, the views of pressure groups and turnover in elected or 
appointed leaders. 

Punctuated Equilibrium Theory (Baumgartner and Jones, 1991; Baumgartner et al., 
2014) emphasizes neither coalitions nor entrepreneurs but rather the mobilization of newcomers 
in the policy process. Long periods of incremental policy change are interrupted by major policy 
change when opponents offer new “policy images” in response to vivid events or growing 
problems that raise fundamental questions about existing policies and mobilize new actors, 
elevate the issue for broad debate, and remove decisions from the hands of smaller policy 
monopolies or issue networks. 

Diffusion Theory (Walker, 1969) differs from the three prior theories by not focusing on 
factors found within a jurisdiction, such as coalitions, entrepreneurs or newcomers, but rather on 
ways government policies are shaped by policies already adopted by other governments, both 
near and far. Innovative policies can diffuse or move among jurisdictions thru various 
mechanisms. Local policymakers can learn about successful policies used in other places, imitate 
others they see as leaders or ideologically similar, yield to normative pressures, seek competitive 
advantage over jurisdictions, or be coerced by mandates or incentives adopted by more powerful 
regional, state or federal governments.  

Internal Determinants Models (Berry and Berry, 2014) contrast directly with diffusion 
models by focusing on the political, economic and social determinants at work within a given 
jurisdiction. While agencies may be influenced by other agencies, the strength of those 
influences depends on factors internal to the agency. Some factors are considered applicable to 
many different policies (e.g., staff capacity) while others may only be important in a given policy 
issue (e.g., housing supply in housing policy). Many different factors, such as receptivity to 
innovation, size and slack funding, problem severity, public opinion, policy entrepreneurship, 
and policy windows are all possible determinants, recognizing that various processes explain 
policy change. Berry and Berry (2014) group factors into two broad groups: those affecting the 
motivation to innovate (e.g., problem severity or popularity among the electorate) and those 
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affecting obstacles to innovation and the ability to overcome them (e.g., financial resources, 
economic development, and the presence of policy entrepreneurs).      

The Multilevel Perspective (Nelson and Winter, 1977; Kemp 1994; Geels, 2002, 2005, 
2011) is concerned with how three levels of system dynamics - regimes, niches, and landscapes – 
govern technological change. Technologies include urban systems used to manage water, 
transportation, energy, buildings, food and so on. Regimes are socio-technical systems that 
delimit what experts see as feasible options worth attempting. They favor prevailing technologies 
because accumulated knowledge, norms, regulations, lifestyles, capital outlays and so on 
reinforce them. Such a reinforcing feedback loop is like the feedback mechanism of interest to 
Policy Feedback theorists (Mettler and Sorelle, 2014). Learning experiments sponsored by 
“transition management programs” can foster new market or policy niches for promising new 
sustainable technologies. Those new technologies may be adopted when political, cultural or 
environmental changes at the macro or landscape level produce windows of opportunity that 
destabilize the current regime, which can then be either supplanted or evolve in its willingness to 
take up new solutions (Geels 2002). Much here fits the previous theories, such as political 
changes in Punctuated Equilibrium, policy windows in Multiple Streams, and coalition-like 
regimes with shared beliefs in the Advocacy Coalition Framework. 

Public or Institutional Entrepreneurship Theory (DeMaggio, 1988; Roberts and King 
1991; Garud et al., 2007) emphasizes the centrality of certain key actors who play an important 
role in policy innovation. They can be elected or appointed agency leaders, professional staff or 
outsiders who foster change by framing issues, advocating solutions, mobilizing coalitions or 
brokering deals that support new approaches. DiMaggio (1984) sees these actors arising when 
they find opportunities to promote their highly valued interests. Schneider and Teske (1992) 
believe they are more common and encouraged when there are slack resources that can be 
allocated to new ideas for political gain.    

3. Material and methods  
We used two types of data and conducted two analytical steps. The data consisted of (a) 

studies on urban water sustainability identified in a systematic search and (b) literature on the 
theories summarized above. These data were used in two analytic steps. First, we conducted an 
exploratory analysis of the literature on water sustainability. We analyzed articles using a 
bottom-up approach to arrive at a framework of factors relevant to the adoption of sustainable 
water solutions. We then compared these factors to the theoretical material to explore whether 
and how the different theories account for the factors identified from the literature. 

The collection and evaluation of studies on urban water sustainability followed established 
procedures for non-statistical meta-analysis of research literature (Bland et al., 1995; Petticrew 
and Roberts, 2008; Major and Savin-Badin, 2012). Studies were sampled using three of the 
largest online search engines, namely, Google Scholar, JSTOR, and Academic Search Ultimate, 
using various combinations of key words and phrases related to sustainability, environmental 
problems, integration, innovation, local government, urban system, water and policy. Appling 
forward and backward snowball sampling, the identified studies were scanned for additional 
sources. The initial search yielded 90 studies potentially relevant to our research. These studies 
were further screened for relevance based on three inclusion criteria: items had to be 1) empirical 
(i.e., based on testing or experience), 2) studies of policy change factors (i.e., things that 
influence policy change), and 3) peer reviewed. The final sample included the 30 studies listed in 
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Table 1. The studies report data from 12 countries and 5 continents and employ a variety of 
research designs. Fifteen studies are comparative case studies, six are single case studies, and 
nine employ large-sample correlational designs.  

The studies were analyzed using qualitative content analysis (see e.g., Braun & Clarke, 
2006). We first identified all instances reporting findings on factors that affect adoption of local 
water policies using a grounded coding method (Salana, 2016). This was done independently by 
two randomly assigned members of the study team using a form adapted from Bland et al. 
(1995). Their results were compared by project leaders who then worked with them to reconcile 
any significant differences. 

Next, we organized similar factors identified in the literature into groups in order to produce 
a summative framework of factors relevant to water policy change (see also Larkins & 
McKinney, 1980). The findings from studies with different designs (e.g., qualitative vs. 
quantitative) were treated equally based on the stance that design suitability depends on study 
purpose and no design is per se more valid (Petticrew and Roberts, 2008). 

We then compared the factors reported in the empirical studies with the theories. As 
discussed above, the theories were selected using a standard, well-cited, well-established 
textbook, Theories of the Policy Process (Sabatier and Weible 2014), and their relevance to local 
environmental policy. In addition to the theories drawn from that text, we included the Multilevel 
Perspective, which has gained considerable attention in the environmental policy field.  

Our efforts to determine whether and how each theory addresses the factors from the 
empirical studies relied on a systematic analysis of selected chapters and papers, not the entire 
corpus of work on each theory. Our goal was not to compare and assess the theories on their own 
merits, which is available elsewhere (Cairney, 2013, Cairney and Heikkila), but to determine 
whether the empirically identified factors were theoretically validated by inclusion in one or 
more leading theories, which factors are included in the most theories, and which theories 
covered the most factors. In effect we sought to validate the empirical results using the theories 
and visa-versa.  

Our selection of chapters and papers on each theory began with chapters in Sabatier and 
Weible (2014). Except for the Multilevel Perspective, which is not in that text, we selected 
additional sources that those chapters indicated were either seminal or relevant to the empirical 
factors in our study. We also used Google Search to find the most frequently cited papers on 
each theory and papers that focus on both a theory and one or more of the factors of interest. Our 
selection of papers was purposive, not to account for all factors in each theory, but rather to 
determine whether and how each theory addressed the factors identified in our review of the 
empirical literature.   

The selected theory papers were analyzed using qualitative a-priori coding (Saldana, 2016) to 
determine whether the factors in Figure 1 are considered significant by the authors writing on 
each theory. The results and sources are summarized in Table 2. 
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Table 1: Empirical Studies Included in the Analysis 

References Location  Research Design Sample 
Size 

Period 
Observed 

1. Bettini et al., 2015a Australia Comparative Case 2 2010-12 
2. Bettini et al., 2015b Australia Comparative Case 2 2000-10 
3. Bos and Brown, 2012 Australia Single Case 1 2002-11 
4. Bos et al., 2015 Australia Single Case 1 2013 
5. Boyer et al., 2014 United States Correlational 1,834 2009 
6. Brown et al., 2009 Australia Comparative Case 6 2002-8 
7. Brown et al., 2013 Australia Single Case 1 1960-2011 
8. Brown, 2008 Australia Comparative Case 14 1999-2004 
9. Cettner et al., 2012 Sweden  Single Case 1 1870-2000 
10. Cettner et al., 2013 Sweden Comparative Case 9 2009-10 
11. de Graaf et al.,2009 Netherlands Correlational 89 2008 
12. Daniell et al., 2014 Australia, 

China, Bulgaria 
Comparative Case 3 circa 2010 

13. Farrelly and Brown, 2011 Australia Comparative Case 11 2008 
14. Floyd et al., 2014 Australia Single Case 1 2009-10 
15. Fuenfschilling & Truffer, 

2013 
Australia Single Case 1 2008 

16. Head, 2014 Australia Single Case 1 1997-2011 
17. Hess et al., 2016 United States Comparative Case 22 2010 
18. Hornberger et al., 2015 United States Correlational  105 2010 
19. Landis, 2015 United States, 

Canada, Mexico 
Correlational 125 2014 

20. Lieberherr & Truffer, 2014 Switzerland, 
Germany, UK 

Single Case 3 2010-11 

21. Mullin, 2008 United States Correlational 427 1999 
22. Nastar & Ramasar, 2012 South Africa Comparative Case 2 1994 et seq. 
23. Phipps & Brace-Govan, 2011 Australia Single Case 1 2006-7 
24. Rijke et al., 2013 Australia Comparative Case 3 2011-12 
25. Rogers et al., 2015 Australia Comparative Case 3 2010 
26. Sharma et al., 2012 Australia Comparative Case 30 2011 
27. Söderholm, 2013 Sweden Comparative Case 2 1900-1950 
28. Spillar et al., 2015 UK Comparative Case 10 2009 
29. Teodoro, 2010 United States Correlational 214 2006 
30. van Herk et al., 2011 Netherlands Comparative Case 2 2007 
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4. Results 

Our analysis yielded two main results. The first is a typology of factors empirically shown to 
affect local water policy. The second is a comparison of those factors to the theories described 
above, showing which factors are covered by the most theories and which theories cover the 
most factors.   

4.1 Change factors reported in empirical studies 

Our analysis revealed 30 factors belonging to three overarching types. Figure 1 presents them 
in a general framework. After Ostrom (2005, 2014), we offer the framework merely, “to contain 
the most general set of variables… [and to provide] a metatheoretical language to enable scholars 
to discuss any particular theory or compare theories” (Ostrom 2010). Figure 1 is not the only 
way one might organize the concepts. Indeed, the theories reported here and elsewhere specify 
some parts of the framework to be more useful than others and explain how the parts relate to 
one another, also after Ostrom (2010). We explore how the theories we studied relate to the 
framework in section 4.2 below. 

The first group or type of factors listed in Figure 1 fall under governance, or factors affecting 
governing processes. Included here are collaborative group processes, coalitions and regimes 
exercising or competing for power, actors leading, facilitating and informing decisions, 
organizational cultures and capacities, institutional laws and policies, and governmental forms. 
This is the realm of groups and individuals working alone or together to manage, create and 
resist change amid or within organizational capabilities and institutional structures that limit or 
empower them. 

The second type of factors, environment, encompasses factors describing the social, 
economic, built and natural conditions where policy decisions occur. The empirical studies show 
how factors like a local electorate’s party affiliations, community income, groundwater 
dependence and drought events affect water policy change.  

Finally, innovation refers to factors describing the design or nature of technological and 
policy proposals, such as their riskiness or deviation from dominant practice, which affect the 
chances of adoption. For example, innovations such as decentralized stormwater harvesting and 
providing private water companies access to public infrastructure are more difficult to implement 
because they conflict with the dominant approach that emphasize centralized public works, 
compared to other innovations such as desalination or corporatization that are more consistent 
with the current regime.  
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Figure 1: Empirically Identified Factors in the Adoption of Sustainable Urban Water Innovations 
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4.2 Comparing factors to theories 

Once we identified the factors that prior studies have found affect policy change, we looked 
at whether they are addressed in the theories examined. We determined which factors are 
addressed by the most theories and which theories address the most factors. These results are in 
Table 2.   

[Table 2 here] 

In Table 2 the factors and types from Figure 1 are listed in the first column. Other 
columns indicate how the theories address each factor (if at all), with appropriate references. 
Two summary metrics are also provided. The first, “Factor Prevalence,” counts the number of 
theories that address each factor. It indicates the factors common to multiple theories and thought 
to be important by different theoretical camps. The second metric, “Factor Coverage,” counts the 
number of factors from the empirical literature that are addressed by each theory. It indicates the 
completeness of the theories in addressing the factors empiricists find relevant to local 
environmental policy change. While Factor Prevalence is an attribute of individual policy change 
factors, that is, how widely they are considered by different theories, Factor Coverage is an 
attribute of a theory, that is, how many of the studied factors each theory considers.      

Factor Prevalence shows that two factors – change agency and social context – are 
theoretically ubiquitous, meaning they are addressed in all seven theories studied. Every theory 
studied refers to leadership and change agency, whereby individuals work as leaders, experts or 
policy entrepreneurs to lead coalitions, induce belief change, seize opportunities, advocate 
change, adopt innovations, introduce new approaches or set organizational tone and direction. 
Every theory also refers to the social environment as a factor reflected in mood shift, symbolism, 
mobilization, political pressure or population change. Consistent with those theories, the 
empirical studies evince leaders and change agents acting as champions for experiments and 
innovations, and workers questioning and remaking existing approaches and institutions (Brown 
2008; Farrelly and Brown 2011; Bettini et al., 2015a, 2015b; Rogers et al. 2015). They also 
illustrate the importance of the social environment in local policy processes, indicating that 
political affiliation, public knowledge, and perceived responsibility affect change (de Graaf et al., 
2009; Phipps and Brace-Govan, 2011; Sharma et al. 2012; Hess et al., 2016). 

Three other factors were theoretically prevalent, meaning they are reflected in all but one 
theory. These include power (i.e., dominant coalitions or regimes), organizational capacity 
(especially financial and adaptive), and the natural environment (e.g., drought, heat or storm 
events). The theories describe the power to set policy coming from coalition formation, pressure 
group campaigns, social mobilization, and policy entrepreneurs partnering with coalitions. They 
see change occurring more readily when organizations have financial capacity and size, or the 
capacity to learn. They see change occurring when environmental problems become severe. 

Empirical findings parallel these theoretical expectations by showing how water policy 
innovation is sensitive to power arrangements (Brown, 2008; Bos et al., 2015; Daniell et al., 
2014; van Herk et al., 2011; Nastar and Ramasar, 2012; Cettner et al., 2012,  2013; 
Fuenfschilling and Truffer, 2014), organizational financial, adaptive and institutional capacity 
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(Brown, 2008; Sharma et al., 2012; Head, 2014; Bettini et al. 2015a; Landis, 2015; Teodoro, 
2010), and climate conditions (Mullin, 2008; Teodoro, 2010, Phipps and Brace-Govan, 2011). 

Eight factors are theoretically shared, meaning they are addressed by 2 to 4 of the theories: 

• Collaboration networks overcoming stalemates, sharing information or building support.  

• Experimentation fostering learning, increasing understanding and reducing risk. 

• Technicians’ attitudes shaping how they view priorities and possibilities. 

• Organizational cultures with belief systems or views on risk that are more open to 
change. 

• Legal mandates promoting options and revealing issues; and legal inconsistencies 
impeding local options. 

• Government forms altering opportunities and creating barriers.   

• Economic environments, such as prices, shaping opportunities or promoting change.  

• Built environments creating path dependencies favoring prior solutions.  

• Disruptive innovations impeded by existing regimes, norms, and vested interests.  

• Risky innovations impeded by feasibility concerns. 
 
Again, consistent with the theories, the empirical studies give us scientific evidence of the 

factors’ effects: 

• Collaborations foster change via bridging organizations, learning alliances, elected 
officials working with stakeholders, and learning linkages to researchers (Brown 2008; 
Sharma et al. 2012; de Graaf et al., 2009; Rijke et al., 2013; Lieberherr and Truffer, 2015; 
van Herk et al., 2011; Brown et al., 2013). 

• Experiments create protected, creative spaces and transition areas (Bettini et al., 2015a; 
Farrelly and Brown, 2011; Rijke et al., 2013); 

• Technicians’ attitudes affect openness to conservation and non-piped stormwater 
management (Cettner et al., 2013, Boyer et al. 2014, Bettini et al., 2015a). 

• Organizational cultures are more open to sustainability when they reflect norms or 
“rationalities” or “mentalities” that support sustainability, staff learning and leadership 
(Brown, 2008; Farrelly and Brown, 2011; Fuenfschilling and Truffer, 2014; Cettner et al., 
2012; Rogers et al., 2015). 

• Regulatory mandates promote experimentation, initiate change, widen the “option 
space”, and can be essential to achieving advanced or widespread as opposed to 
experimental change (Lieberherr and Truffer, 2015; Spillar et al., 2015; Rijke et al., 
2013); while legal inconsistencies can block options (Farrelly and Brown, 2011; Sharma 
et al., 2012; Brown et al., 2013; Rijke et al., 2013; Spillar et al., 2015. 
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• Government forms that favor wealthier minorities (e.g., some ward elections) can slow 
change, decentralized governing can support experiments but slow diffusion, and 
privatization can promote efficiency but impair achievement of social and environmental 
objectives (Lieberherr and Truffer, 2015; Teodoro, 2010; Mullin, 2008; Rijke et al., 
2013). 

• Economic environments characterized by higher incomes and prices are linked with more 
water conservation practices (Hess et al., 2016; Hornberger et al., 2015; Teodoro, 2010). 

• Built environments more dependent on groundwater have more conservation policies and 
centralized, pipe-bound stormwater management are reinforced by self-sustaining 
cultures (Teodoro, 2010; Cettner et al., 2012). 

• Disruptive innovations, especially decentralized technologies, such as dispersed rainwater 
harvesting, face difficulties when they conflict with entrenched interested in the current 
regime (Fuenfschilling and Truffer, 2014; Daniell et al., 2014; Spillar et al., 2015).   

• Risky innovations are impaired by potential failures, backlash, rule violations, demand 
hardening and inflexibility, while helped by experiments, over-engineering and risk-
sharing (Sharma et al., 2012; Farrelly and Brown, 2011, Fuenfschilling and Truffer, 
2014; Kenney, 2014).   

Finally, just one driver – the role of state and federal actors in local change – is theoretically 
unique by being a component of only the Advocacy Coalition Framework. Nonetheless, the 
empirical studies showed state and federal actors can support policy change by breaking down 
local resistance and driving uptake via directives, frameworks, funding and underwriting risk 
(Floyd et al., 2014; Daniell et al., 2014; Rijke et al., 2013; Söderholm, 2013). 

5. Discussion and Conclusion 

As stated in the introduction, our goal is to produce a “guide for the perplexed” that helps 
readers obtain an overview of the factors driving local policy change. We have done so by 
reviewing empirical studies of factors that shape the adoption of sustainable water solutions, and 
by organizing them into a categorical framework. We also linked the factors to well-known 
theories of the policy process so readers can see the factors within a fuller theoretical context and 
explore that more deeply by using the references provided.  

All the factors presented may well be of interest to those seeking to explain and understand 
change. But those seeking to actively manage or promote change, such as community leaders or 
scholars of application (Boyer, 1990), should be particularly interested in the instrumental 
factors they can use to shape the future. Some factors seem more readily useable, such as 
convening collaborations, exercising leadership, or expanding organizational capabilities. Others 
may be more difficult to utilize, such as creating higher-level mandates for change or changing 
public awareness. Still others may lie beyond change agents’ control, such as community wealth 
or disaster events; though disasters, may be observed elsewhere by communities for the lessons 
and motivation they provide. Regardless of whether the reader is more interested in explanations 
or instrumentalities, we have in Figures 1 and 2 a holistic view of factors that have and can be 
used to better understand change and a linkage to how they fit into larger theories of the policy 
process. 
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Our comparison of policy theories to empirical results has also yielded certain notable 
insights. First, we can see which factors are most common across the theories. While one should 
not assume that theoretically ubiquitous or prevalent factors are most influential in any given 
community, it does suggest they are worth consideration because so many theorists see them as 
worthy of attention. By this logic, for example, anyone seeking change should seriously consider 
how they or others could be effective policy entrepreneurs and how they might promote 
innovations that fit well with the values, beliefs and priorities found in their social environment.             

Our analysis of how the theories align with empirical results also suggests which theories 
give a more complete picture of Waltz’s (1997) “essential elements in play.” We found, for 
instance, that the Advocacy Coalition Framework and the Multilevel Perspective cover the 
largest share of factors found to be “in play” by empiricists. While such completeness is not the 
only indicator of a useful theory, may violate Occam’s Razor, and may not have been the highest 
priority for the theorists involved, in cases where we are trying to understand and holistically 
describe the system that creates change, those theories that help us see the breadth of factors at 
work are worth understanding. 

This evaluation of theories also aids in cross-disciplinary communication. It can help 
scholars and professionals from different disciplines or theoretic traditions better understand one 
another by showing their common ground. For example, it is noteworthy that the Advocacy 
Coalition Framework and the Multilevel Perspective overlap in important ways even though the 
Advocacy Coalition Framework comes from policy studies while the Multilevel Perspective 
comes from technology history and evolutionary economics. Yet at their core, they both focus on 
social systems forming around shared beliefs about what is possible or desirable in policy and 
technology. Two of the seminal authors in the Multilevel Perspective wrote how technological 
trajectories are particular to “technological regimes” which are largely “cognitive, relating to 
technicians’ beliefs about what is feasible or at least worth attempting” (Nelson and Winter, 
1977). Meanwhile, seminal scholars of the Advocacy Coalition Framework (Sabatier and 
Weible, 2014) stress the importance of normative beliefs about values and policies, which 
underlie advocacy coalitions formed by policy participants. In other words, both seek to 
understand how regimes or coalitions act to shape the technologies and policies that are adopted 
and how they change their views in response to governmental, environmental and knowledge 
conditions in which they are embedded. Moreover, since many of the issues in sustainability 
practice have to do with both technology and policy (e.g., determining the technical feasibility of 
water reclamation and the financial priority for funding it), it is sensible to encourage theorists in 
at least these two areas to explore ways of integrating their approaches.  

Transforming knowledge to action in urban environmental policy and elsewhere is often the 
most vexing part of the problems we face because they are wicked, messy and divergent (Rittel 
and Webber, 1973, Schumacher 1995, Ackoff 1997). The “response” to such problems that 
should follow from “pressures” creating problematic “states,” according to the influential 
Pressure-State-Response model and its progeny, is far from automatic (Rapport and Friend, 
1979, Kristensen, 2004, Majorosova, 2016, Spano et al., 2017). Uncertainty about the response is 
a widespread problem. The inventory of factors from empirical studies given in this paper should 
help familiarize local policy makers and change agents with the kinds of factors that may be 
shaping their local policy process. And our findings showing which theories cover the factors 
and references to the theoretical sources should help local leaders learn how the factors operate 
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within one or more broader theoretical frameworks. At the very least, this should provide a better 
understanding of how scholars see change occurring and give local actors insight into how they 
might accomplish the policy change needed to address local environmental problems. 
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Table 2
Factor 
Prevalance

Advocacy Coaltion 
Framework

Multiple Stream 
Approach

Policy 
Entrepreneurship

Multilevel Perspective Internal Determinants Punctuated Equlibrium Diffusion

Factor Coverage 14 8 7 12 5 7 6

GOVERNANCE 35  
Process 6

Collaboration 3 Learning and 
negotiation across 
coaltions from 
"professional fora" of  
stakeholders can 
produce change 
(Sabatier and Wiebel 
2009).

Ideas about preferred 
solutions develop in 
policy communities. 
Innovation diffusion 
can be affected by 
network  integration 
(Henstra 2010, 
Zahariadis 2014).

Firms may collaborate to 
innovate (Kemp 1994). Niches 
are innovation spaces where 
social networks can evolve 
(Geels 2004). Niche 
innovations gain momentum 
if associated networks grow 
and add powerful actors 
(Geels 2011). Participatory 
decision making creates 
support for transition 
(Rotmans et al. 2001).

Experimentation 3 These can foster 
change via policy 
leaning (Jenkins-Smith 
et al. 2014).

Entrepreneurs use 
models and pilots to 
reduce perceived risk 
among policymakers 
(Mintrom and Norman 
2009).

Niches are learning 
experiments that builds 
understanding and 
constituencies (Kemp 1994). 
Pilot projects can be "seeds 
of transformation" (Nevens 
2010).

Power
   Coalitions 
   Regimes

6 Individuals with 
shared beliefs join 
coalitions that compete 
for policy controls 
(Jenkins-Smith et al. 
2014). 

Pressure group 
campaigns or new 
power regimes can 
open opportunities in 
the political stream for 
entrepreneurs to 
exploit (Henstra 2010).

Entrepreneurs often 
focus on politics and 
need symbiotic 
political relationships 
(Roberts and King 
1991). They often work 
with coalitions 
(Schneider and Teske 
1992, Mintrom and 
Normal 2009). 
Entrepreneurs build 
coalitions and depend 
on a network of l ike-
minded elites (Roberts 
and King 1991, 
Keremane 2015). 

Groups favoring technologies 
will  struggle, negotiate, and 
form coalitions (Geels and 
Schot 2007). Change 
coalitions pressure regimes 
to change while actors  (Geels 
2004). When social groups in 
a regime become misaligned 
it loses stabil ity (Geels 2004).

Advocacy coaltions  
provide crucial support 
for innovations (Berry 
and Berry 2014).

Social mobilizations 
are frequently needed 
to overcome 
entrenched interests 
and policy monopolies 
(Baumgartner et al. 
2014).
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Actors 9
Change Agency 7 Coalition leadership is 

a key resource; policy 
brokers can find 
compromise between 
coalitions (Weible and 
Sabatier 2006). Experts 
can induce policy 
belief change via policy 
learning (Weible 2008). 

Entrepeneurs  sieze 
opportunity when 
policy windows open. 
They then shape change 
by focusing attention 
and biasing choice 
(Henstra 2010).

Entrepreneurs develop 
ideas, create proposals 
and help implement  
(Roberts and King 
1991). The role of 
specific change 
advocates is frequently 
noted (Mintrom and 
Norman 2009).

Entrepreneurs are often 
identified with new 
approaches (Kemp 1994). 
Current practice can be 
problematised by actors 
outside regimes (Geels 2004). 
Regime actors can adopt 
innovations or be replaced 
after deep structural (e.g. 
ideological) change (Geels 
and Schot 2007). 

The presence of policy 
entrepeneurs can be 
critical to change 
(Berry and Berry 2014).

New policy images 
from empirical 
information and 
emotional appeals 
create opportunities 
for policy 
entrepreneurs 
(Baumgartner et al. 
2014).

Political and 
administrative leaders 
set the tone and 
direction (Walker 
2006).

Technician Attitudes 2 Technicians' knowledge 
of causes/solutions 
shape their beliefs 
about  priorities, which 
they translate into 
policies (Jenkins-Smith 
et al. 2014).

"Technological regime relates 
to technicians' beliefs about 
what is feasible or at least 
worth attempting" (Kemp 
1994).

State/Fed Agency 1 Policy sub-systems can 
be nested in and 
affected by higher level 
policy sub-systems 
(Sabatier and Wiebel 
2014).

Organizational Culture
   Norms
   Learning

2 Deep core, policy core, 
and secondary beliefs, 
define advocacy 
coalitions (Sabatier 
and Wiebel 2014). 

"Risk acceptant" places 
become leaders; risk 
avoidant ones are 
laggards.  (Berry and 
Berry 2014 and Walker 
2006).  
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Organizational 
Capacity
   Financial
   Adaptive
   Institutional

6 Financial resources 
can be used by 
coalitions to promote 
change (Sabatier and 
Wiebel 2009). 

Search for new ideas in 
the policy stream can 
be influenced by slack 
that enables searches 
for innovations. 
Resource adequacy is a 
factor in policy 
acceptabil ity (Henstra 
2010).

Their power depends 
on resources (Roberts 
and King 1991). 
Budgetary slack for 
new ends affects the 
potential for  
entrepeneurship 
(Schneider and Teske, 
1992). 

 Financial resources are 
a prerequisite for 
programs requiring 
spending (Berry and 
Berry 2014).

Capacity to learn is 
l imited by resources 
(Berry and Berry 2014).  
Organizational size 
matters (Walker 2006).

Policy/Law
   Inconsistency
   Mandates

3 Changes in other policy 
systems, l ike mandates, 
can constrain 
coalitions (Jenkins-
Smith 2014).

New regulatory measures can 
get the negative effects of the 
present system on the agenda 
of the existing regime  (Geels 
2004). 

Coercion or incenting 
by a more powerful 
government can 
promote policy 
adoption (Berry and 
Berry 2014, Walker 
2006).

Government Form
   Functional 
     fragmentation
   Electoral
     fragmentation
   Privatization

3 Governance structure 
alters coalition 
opportunities (Jenkins-
Smith 2014).

Government 
fragmentation creates 
difficulties for 
entreprenuers; large, 
unified organizations 
can be powerful 
instrument for change 
(Schneider and Teske 
1992).

Fragmented governance  
discourages change  
(Baumgartner et al. 
2014).  

ENVIRONMENT 18
Social 
   Knowledge
   Party Affi l iation

7 Public opinion, 
elections and socio-
economic change alter 
coalition opportunities 
and resources (Jenkins-
Smith 2014).

Public mood, pressure-
groups or political 
leadership opens 
policy windows 
(Henstra 2010). 
Entrepreneurs are more 
successful by attaching 
symbols to  proposals 
(Zahariadis 2014).

The number of people 
in a place with 
entrepreneurial skil l  is 
a function of 
population size and 
income (Schneider and 
Teske 1992).

Landscape shifts in political 
culture, coalitions, values, 
worldviews, economics, and 
demography promote change. 
Externalities problematised 
by consumers pressure 
regimes (Geels 2002, Geels 
and Schot 2007).

Public opinion and 
perceived problem 
severity affects the 
will ingness of officials 
to adopt changes (Berry 
and Berry 2014).

New actors can 
mobilize and displace 
policy monopolies 
when images critical of 
current policy take 
hold (Baumgartner et 
al. 2014).

Diffusion is affected by 
public pressure and 
will ingness to change 
(Walker 2006).
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Economic
   Prices
   Income
   Demand

3 Economic conditions 
affect coalition 
opportunities and 
resources (Jenkins-
Smith 2014).

Change may  come from old 
ways reaching technical 
l imits or rising marginal 
costs, or from new firms or 
industries diversifying (Kemp 
1994).

Problem severity (e.g. 
cost) can symbolize 
current policy is wrong, 
instil l  doubt in the 
prevail ing policy 
image, shift 
attentiveness, and  
mobilize new actors for 
change (Baumgartner et 
al. 2014).

Built
   Groundwater
     use
   Path dependence

2 Existing approaches benefit 
by  improvements in cost, 
performance, and user 
understanding, and by 
socioeconomic adaptation to 
them via accumulated 
knowledge,  outlays, 
infrastructure, skil ls, 
production routines, norms, 
regulations and l ifestyles 
(Kemp 1994). 

Problem severity can 
symbolize current 
policy is wrong, instil l  
doubt in the prevail ing 
policy image, shift 
attentiveness, and  
mobilize new actors for 
change (Baumgartner et 
al. 2014).

Natural
   Drought
   Precipitation
   Etc.

6 Extreme events (e.g., 
floods, droughts) can 
change public 
attention, open policy 
venues, attract actors 
and mobilize coaltions 
(Jenkins-Smith et al. 
2014)

Severe or destablizing 
events can open 
problem stream 
opportunities for  
entrepreneurs (Henstra 
2010).

Entrepreneurs look for 
"windows of 
opportunity thru which 
to shove their preferred 
policy ideas" 
(Schenider and Teske 
1992, Keremane 2015).

Socio-technical landscapes 
promote change thru shifts in 
natural environments (Geels 
2002, Geels and Schot 2007).

Problem severity (e.g. 
pollution) can be a key 
motivation for 
innovation (Berry and 
Berry 2014)

Problem severity (e.g., 
pollution) can 
symbolize current 
policy is wrong, instil l  
doubt in the prevail ing 
policy image, shift 
attentiveness, and  
mobilize new actors for 
change (Baumgartner et 
al. 2014).  
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INNOVATION 5
Disruptiveness
   Regime
   contradictions

4 Solutions in conflict 
with dominant 
coalitions' beliefs face 
challenges (Jenkins-
Smith et al. 2014). 

Ideas conflicting with 
prevail ing policy 
makers' values or 
norms are less l ikely to 
be adopted (Henstra 
2010).

Existing regimes are created 
and maintained by social 
groups sharing a vested 
interest and sunk investments 
in existing technologies 
(Kemp 1994, Geels 2002, 
2004, 2005). Transition 
management uses 
incrementalism to avoid 
being disruptive to special 
interests (Kemp et al. 2007).

Compatibil ity of  
innovations with the 
organization affects 
adoption chances 
(Walker 2006).

Risk
   Costs/benefits
   Demand hardening

2 Technical feasibil ity 
affects whether 
policies are chosen 
(Henstra 2010).

Prevail ing technologies 
benefit from evolutionary 
improvements including 
better understanding by 
users, and viewed as less 
risky (Kemp 1994).  

 


