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Seven principles of strong climate change planning

Abstract

As greenhouse gas emissions and climate change impacts increase worldwide, there is an urgent
need for communities, and consequently urban planners, to simultaneously mitigate and adapt to
climate change. We synthesize recent research to examine whether the field of planning is
adequately addressing climate change. We conclude that while there has been progress in recent
years, it is insufficient given the scope of the climate change challenge and the myriad ways that
climate impacts negatively affect communities. We argue for seven principles of strong climate
change planning: 1) clear goals; 2) diverse strategies; 3) public participation; 4) coordination
across actors, sectors, and plans; 5) processes for implementation and monitoring; 6) techniques
to address uncertainty. For each of these principles we discuss the current state of research and

practice.
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Communities are not adequately planning for climate change. Global carbon emissions
continue to rise (Le Quéré et al., 2018), even as alarming studies point to Greenland ice sheets
melting at accelerating rates (Bevis et al., 2019), warming ocean temperatures (Cheng, Abraham,
Hausfather, & Trenberth, 2019), mass extinctions (IPBES, 2019), and mounting climate and
weather-related disaster costs (NOAA NCEI, 2018). The latest Intergovernmental Panel on
Climate Change (IPCC) report argues that climate change is already affecting human and natural
systems and limiting global temperature increases to 1.5 degrees Celsius would reduce risks but
also require rapid, unprecedented “transitions in energy, land, urban and infrastructure (including
transport and buildings), and industrial systems” (IPCC, 2018). Practicing planners and planning
scholars have a role to play in these transitions and in helping communities prepare for climate
change impacts (IPCC, 2014a). An important first step is to create strong climate change plans.
In this paper, we discuss what that entails. We begin with an overview of climate planning,
determining that while planners are engaging with climate change in research and practice,
planning can still improve. We then propose seven principles for strong climate plans: including
ambitious, yet attainable goals, diverse strategies, meaningful public participation and justice,
coordination across actors, sectors, and plans, specific processes for implementation and
monitoring, and strategies that address uncertainty. We conclude with a few promising

developments that may facilitate more effective climate change planning.

The current status of climate change planning
The international planning community has not ignored climate change. Discussions of
global climate change in this journal date back to 1990 (Titus, 1990). Initially, planners focused

on climate change mitigation, or reducing greenhouse gas (GHG) emissions and increasing GHG



sinks. The Cities for Climate Protection program, led by the international organization ICLEI,
provided an early framework for climate mitigation: conduct a baseline GHG emissions
inventory, adopt emissions reduction targets, develop a climate action plan (CAP), implement
actions, and monitor progress. Cities proved to be important climate mitigation innovators
(Anguelovski & Carmin, 2011; Bulkeley, 2010) with many developing CAPs (c.f. Bassett &
Shandas, 2010; Boswell, Greve, & Seale, 2010). This suggests a central role for planners in
reducing GHGs, however, planning departments and professionals were rarely the main authors
of CAPs (Bassett & Shandas, 2010).

Recently, the focus has broadened from mitigation to adaptation planning. Adaptation is
“the process of adjustment to actual or expected climate and its effects” (IPCC, 2014b). Some
cities now develop adaptation plans before mitigation plans (CAPs) (Reckien et al., 2018). A
global assessment of 401 cities found that 18% were engaged in adaptation planning and cities
furthest along were large cities in the global North (Araos et al., 2016). A study of 885 European
cities found that 66% had a mitigation plan and 26% had an adaptation plan (Reckien et al.,
2018). In the U.S., approximately 50 cities and counties have adopted stand-alone adaptation
plans since 2007 (Woodruff & Stults, 2016). This growth should be applauded, but given that by
2035 more than 150 communities on the U.S. east and gulf coasts alone face chronic inundation
from sea level rise (Spanger-Siegfried et al., 2017), it is insufficient.

Climate change planning is now increasingly embedded within a broader resilience
agenda (Davoudi et al., 2012; Meerow & Mitchell, 2017). This is driven in part by international
organizations. For example, one of the United Nations’ Sustainable Development Goals is to
make “cities inclusive, safe, resilient and sustainable” (Sharifi & Yamagata, 2018). The

Rockefeller Foundation’s 700 Resilient Cities initiative has also been influential, supporting



cities worldwide in hiring a chief resilience officer and developing a resilience plan (Rockefeller
Foundation, 2018). While climate action plans focus on mitigating GHGs and adaptation plans
on preparing for the impacts of climate change, resilience plans seek to enhance communities’
ability to cope with a variety of shocks and stresses — everything from earthquakes, to extreme
weather, to racial inequity. Resilience plans’ broader systems approach addresses certain
weaknesses of climate change planning, but comes at the expense of other planning elements
(van den Berg & Keenan, 2019; Woodruff, Meerow, Stults, & Wilkins, 2018). We briefly reflect
on these trends, but future research should further examine these trade-offs and the implications
of this resilience shift.

Even where communities develop climate mitigation, adaptation, or resilience plans, they
are often lacking in ambition or quality. In an early assessment of 170 city CAPs across the U.S.,
Wheeler (2008) found that CAPs lacked sufficiently ambitious targets, monitoring, and failed to
address adaptation. A study of 200 European cities similarly showed that while 65% of cities had
a mitigation plan, their actions were insufficient to achieve GHG reduction targets and adaptation
strategies were less common and concrete (Reckien et al., 2014). Adaptation plans can also be
improved, particularly in terms of implementation processes (Woodruff & Stults, 2016; Baker et
al., 2012; Preston et al., 2011). Resilience plans have been critiqued for providing few truly new
strategies to help cities prepare for future risks (van den Berg & Keenan, 2019).

According to the American Planning Association (APA), the goal of planning is to
“maximize the health, safety, and economic well-being of all people living in our communities.”
(APA, 2019). The APA also has an official policy recognizing that climate change “will almost
certainly prove to be one of the most important planning challenges of the 21 century” (APA,

2011). We therefore believe that planners need to work with communities to ensure they are



producing high quality climate change plans. Practicing planners undoubtedly face many
political pressures and constraints in climate change planning (Mitchell & Graham, 2017).
Numerous studies have examined the barriers to climate change planning (Hamin, Gurran, &
Emlinger, 2014; IPCC, 2014a; Moser & Ekstrom, 2010), but fewer outline what quality climate
change planning entails.

We argue for seven key principles of strong climate change planning (Table 1). These are
derived from the broader plan quality literature (Berke & Godschalk, 2009; Lyles & Stevens,
2014) and have been applied to evaluate climate and resilience plans (Woodruff et al., 2018;
Woodruff & Stults, 2016). Here we reflect on the current state of knowledge and practice for
each principle. We draw on planning literature from the last ten years and our own research on
climate change adaptation and resilience planning, which is admittedly U.S. focused. While this
does limit generalizability, research suggests that cities in higher-income countries like the US

are the most engaged in climate change planning (Araos et al., 2016).

Table 1 about here
Set ambitious, yet attainable goals
Tackling climate change requires setting ambitious goals for reducing GHG emissions and
preparing for climate change impacts. Plans should have a clear purpose, vision for the future,
well-defined outcomes, and measurable objectives to achieve goals (Baker et al., 2012;
Woodruff & Stults, 2016). As noted, the primary goal of climate change planning has expanded
from mitigation to include adaptation. While CAPs may not set sufficiently ambitious GHG
reduction targets, these mitigation plans at least have a measurable goal: reduced GHG emissions

(Wheeler 2008; Reckien et al. 2014). In comparison, the goals and outcomes for adaptation



planning are difficult to define. As such, adaptation plans often lack specific goals (Woodruff
and Stults 2016). Vogel et al. (2016) provide one vision of successful climate change adaptation
based on lessons learned from multiple successful cities. Resilience plans tend to better define
goals and objectives than climate adaptation plans and also helpfully recognize the connections
between climate change and other challenges, such as aging infrastructure and systemic
inequities (Woodruff et al., 2018). For example, Boston’s resilience plan recognizes the need to

address systemic racism to improve disaster outcomes and economic growth.

Provide a strong fact base using the best available data

To combat climate change, cities need data on current conditions, future projections, and
modeled impacts (Baker et al., 2012). For mitigation planning, this entails a detailed GHG
inventory, for adaptation planning the fact base usually consists of vulnerability assessments
(Bassett & Shandas, 2010; IPCC, 2014a). Numerous resources provide guidance on conducting
these assessments. One analysis of online adaptation resources found over 1000 related to
vulnerability assessment (Nordgren, Stults, & Meerow, 2016). Plans should explain how data
were collected or analyzed as well as break down emissions and vulnerability by sector and
population. Vulnerability assessments should identify projected climate change impacts on the
water system, natural system, built environment, economic system, public health, cultural assets,
and public services. Generally, resilience plans appear weaker in terms of their fact base than
climate change adaptation plans, often lacking basic climate projections or vulnerability
assessments, although resilience plans better acknowledge the underlying drivers of human

vulnerability (Woodruff et al., 2018).



Outline diverse strategies to achieve goals

Given the simultaneous need to mitigate and adapt, strong climate change planning will require
many different strategies. These should include efforts to change planning processes, policies
and design standards, land use, physical infrastructure, green infrastructure, individual behavior,
education, capacity building, technology, and research (Stults & Woodruff, 2016). It is critical to
rank identified strategies and attempt to calculate the costs of both implementation and inaction
(Berke & Godschalk, 2009). Identifying co-benefits associated with actions — including
adaptation and mitigation win-wins — is also important for broadening support, particularly in the
global South, where mitigation is a lower priority than adaptation (Ayers & Hug, 2009). Green
infrastructure is an increasingly popular climate change strategy worldwide, in part because of its

numerous co-benefits (Kabisch et al., 2016).

Engage the public and foster justice in all planning processes

Planners generally agree on the importance of broad participation in planning processes (Burby,
2003). This same principle applies to climate change planning, yet there is room to improve
procedural equity, or fair participation in decision-making (Schrock, Bassett, & Green, 2015; van
den Berg & Keenan, 2019). Research suggests that CAP and adaptation planning processes are
dominated by elites and technocrats (Bassett & Shandas, 2010; Haverkamp, 2017). Because of
the perceived urgency for climate investments, Long and Rice (2018) point out that cities may
further relegate equity concerns. Woodruff et al. (2018) found that resilience plans did a better
job outlining the public engagement processes than adaptation plans, but rarely described steps
taken to include marginalized communities. Stronger climate change planning should recognize

and seek to address injustices and employ different participatory approaches to ensure that all



local populations can shape the framing of the climate challenge, plan development, and
implementation and monitoring (c.f. Blue, Rosol, & Fast (2019) for guidance on participation
parity in climate planning). The plan should outline these engagement processes and their

outcomes (e.g. who participated; Woodruff & Stults, 2016).

Coordinate efforts to address climate change across actors, sectors, and plans

Concerns that climate change planning will detract from efforts to foster social justice point to
the inescapable planning challenge: negotiating conflicting priorities. If anything, climate change
is complicating the conflicts between economy, environment, and equity that Campbell sketched
out two decades ago (Berke, 2016; Campbell, 1996). For example, cities may want to avoid new
construction in flood-prone areas, but they face housing affordability and development pressures.
Cities have limited resources and therefore need to coordinate efforts. Planners can use the Plan
Integration for Resilience Scorecard to identify inconsistencies across a city’s network of plans
that stem from conflicting priorities and may increase vulnerability (Berke et al., 2015; Berke,
Malecha, Yu, Lee, & Masterson, 2018).

One way to reduce inconsistencies is to integrate climate change into other planning
efforts and seek win-win strategies. Yet incorporating future climate projections or risks into
hazard mitigation, for example, is still relatively uncommon (Stults, 2017). This represents a
missed opportunity, because integrating adaptation into other planning efforts — or
mainstreaming — can help highlight the consequences of climate change for different sectors and
the need to consider climate change in all decision-making (Woodruff, 2018). Boston’s
comprehensive plan, Imagine Boston 2030, provides a good example of mainstreaming. Climate

change is discussed throughout the plan and projected sea level rise mapped on future land uses.



While the plan still proposes investment and development in sea level rise risk areas,
incorporating climate considerations into the plan demonstrates the imperative for regulatory and
protection measures in those areas.

Whether climate change is addressed in stand-alone plans or mainstreamed, it cuts across
traditional sectors and jurisdictional scales, requiring collaboration. Strong climate change
planning requires broad internal support within the city organization and diverse representatives
from local universities, different levels of government, the private sector, nongovernmental
organizations, and neighboring jurisdictions (Innes, 1996). Yet a study of 350 cities worldwide
suggests that many relevant municipal agencies are only marginally involved in climate change
planning (Aylett, 2015). The growing focus on resilience may be helpful in this regard, as
resilience planning supposedly facilitates collaboration and breaks down siloes (Goldstein et al.,

2018; Sharifi & Yamagata, 2018).

Include a clear process for implementation and monitoring

A major implementation gap remains in climate change planning. Many climate mitigation and
adaptation plans exist, but few are put into practice and monitored, or even outline clear steps for
doing so (Moser, Coftfee, & Seville, 2017; Woodruff & Stults, 2016). One study in the United
Kingdom found that while over 80 percent of local governments had conducted climate risk
assessments by 2010, less than 40 percent had a plan for addressing them, none of which had
been implemented (Porter, Demeritt, & Dessai, 2015). Correspondingly, many resources focus
on the early planning phases, with fewer for implementation and monitoring (Nordgren et al.,
2016). To facilitate implementation, plans should have a clear timeline, funding source, and

responsible organization for each strategy. Research suggests that mainstreaming climate change



into other sectors or plans increases adoption, so even if a stand-alone climate change plan is
being developed, it should be linked to other planning efforts (Vogel et al., 2016; Smit &
Wandel, 2006).

Access to funding and finance have been persistent challenges to implementation (Shi,
Chu, & Carmin, 2015; Hinkel et al., 2018). But some cities are creatively applying existing
financing instruments to fund adaptation projects. For example, San Francisco is proposing a
general obligation bond and a special tax on waterfront property to begin fortifying the 3-mile
seawall that protects its iconic waterfront area (Seawall Finance Work Group, 2017). Cities may
also consider resilience fees or insurance-based fees, which provide a new revenue stream while
also creating a market signal for developers to avoid high-risk areas or to invest in risk reduction
(Levy & Hurst 2018).

It is critical to monitor plans’ implementation and evaluate outcomes. Plans should
outline the method of evaluation, responsible parties, and requirements for reporting and
updating. This is relatively straightforward with climate change mitigation, which focuses on
reducing GHG emissions. Indicators and metrics for evaluating adaptation are much more
contested and clearly an avenue for future research (Arnott, Moser, & Goodrich, 2016).

It is important to monitor who is being affected by climate change planning. Most climate
justice discussions have focused on the inherent injustice of global climate change; namely that
the people and countries most impacted are not the primary contributors of GHG emissions
(Bulkeley, Edwards, & Fuller, 2014). Recent studies have also pointed to justice issues inherent
to local climate change planning. First, there may be inequities between cities in terms of their
capacity and resources to plan for climate change. Studies find that city size and wealth are

predictors of whether they will plan for climate change (Shi, Chu, & Debats, 2015). Within



cities, climate change — like other disasters — will have disproportionate impacts on vulnerable
communities including children, the disabled, and the elderly. These and other marginalized
groups tend to live in more vulnerable areas, have less resilient housing, access to fewer
resources to deal with disasters, and limited options for evacuation or relocation (Shi et al.,
2016). These inequalities may be exacerbated by adaptation investments. Anguelovski et al.
(2016) document a number of international examples of adaptation planning having negative
justice implications, which they group into acts of commission —whereby efforts displace poor
communities — and acts of omission, or instances where investments prioritize wealthier
communities. Adaption investments may also lead to climate gentrification, where perceived
climate vulnerability (either because of geography or protective infrastructure) make safer parts
of a community more attractive, driving up real estate prices and either displacing or excluding
low income populations. Evidence from Miami suggests that this may already be happening,
with higher elevation properties appreciating more (Keenan, Hill, & Gumber, 2018). This
highlights the importance for planners to examine the consequences of adaptation strategies for
disadvantaged populations and couple adaptation strategies with housing policies that protect

existing neighborhoods (Levy & Herst 2018).

Address climate change uncertainty

Numerous uncertainties, from scientists’ imperfect understanding of physical climate processes
to unknown future GHG emissions and political responses, make climate change planning
difficult (Stults & Larsen, 2018). Many of planners’ responsibilities entail managing uncertainty,
so planners are equipped to address climate uncertainty (Berke & Lyles 2013). Plans should

identify sources of uncertainties and consider different scenarios reflecting the range of



possibilities. One promising strategy is adaptive management, a flexible, iterative governance
approach whereby adjustments are regularly made based on new information learned through
system monitoring (Tompkins & Adger, 2004). Another is to prioritize no- or low-regret
strategies that would be beneficial regardless of future climate impacts (Preston, Westaway, &
Yuen, 2011). When evaluating different scenarios, it is useful to prioritize robust strategies that
are effective across a range of possible climate futures (Lempert, 2000). At a minimum, plans
should acknowledge the need for strategies that account for uncertainty. Yet a recent assessment
of 44 U.S. adaptation plans found none use of scenario planning or robust strategies (Stults &
Larsen, 2018), and resilience plans were even worse in addressing uncertainty (Woodruff et al.,

2018).

Seeds of good climate change planning

While communities and planners are still not doing enough to plan for climate change, there is
some cause for optimism. We end here by highlighting a few promising “seeds” for climate
change planning (Bennett et al., 2016). First, surveys show that the public is increasingly
concerned about climate change. (Leiserowitz et al., 2018; Poushter & Huang, 2019). Second,
communities worldwide are increasingly developing climate change mitigation, adaptation, and
resilience plans and exploring novel approaches (Reckien et al., 2018; Woodruff & Stults, 2016).
Third, planners have a wealth of resources for climate change planning at their fingertips, from
the APA, the American Society of Adaptation Professionals, the Urban Sustainability Directors
Network, EcoAdapt, and more. One effort to catalogue adaptation-related tools found over 3500
resources from over eighty organizations, which is promising, but also makes it challenging for

practitioners to locate what they need (Nordgren et al., 2016). There is a clear need to document,



curate, and share climate change planning successes to inform practice and increase support
(Moser et al., 2017).

Planners’ ability to think long-term, handle uncertainty, integrate across systems, and
bring together diverse actors aligns well with skillsets required for climate action (Berke &
Lyles, 2013; Crane & Landis, 2010; Mitchell & Graham, 2017). Indeed, adaptation plans
prepared by planners demonstrate stronger goals, strategies, implementation and monitoring, and
coordination than plans prepared by other actors (Woodruff and Stults 2016). Urban planners
must continue to work towards better climate change planning, and we believe that focusing on

the seven principles discussed in this paper is a good way to start.
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