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Urban Governance and Decision-making under Climate Change:
a Critical Review of Frameworks, Methods and Tools from the Perspectives
of Ecological Economics and Sustainability Science

V. Soloviy', I. Dubovich?

Over the past 10-15 years, cities have emerged as clear leaders in global climate action. The wealth of frameworks,
methods and tools aimed to support urban climate governance and decision-making have created a picture of progress
on the topic, however, practical examples of success are limited to a limited group of forerunners. This research aims to
address the gap between needs, theory and practice, by providing a critical review of the current developments from the
lenses of sustainability science and ecological economics. Based on their integration, we developed ten minimum criteria
for development and selection of actionable means: (1) legitimacy, salience and credibility; (2) consideration of social-
ecological-economic dynamics, (3) critical pluralism; (4) inclusivity; (5) equality; (6) nexus, (7) transparency; (8)
usability, (9) VUCA-fit; 10) transformative potential. The minimum criteria were used to assess 10 selected frameworks,
13 methods and 9 tools, providing decision-makers initial guidelines for making better choices. The analysis revealed
that while comprehensive urban climate governance frameworks already exist, sophistication and usability of decision-
support methods and tools require further work, while common reliance on simple means limits available opportunities.
Thus, it is important to make multi-criteria, multi-objective, adaptive and robust approaches better accessible to urban
decision-makers beyond the expert circles to support more effective climate action, while the suggested minimum criteria
can be used to provide initial guidelines for such developments.

Keywords: sustainable cities; just transition; climate economics, adaptation; mitigation; transdisciplinarity; action
research; user-centred design, robustness, multi-criteria; no-regret solutions.

Introduction. The unprecedented scale human
impacts on the planet over the past few centuries has
triggered unseen social and ecological dynamics of
high volatility, uncertainty, complexity and ambiguity,
which some call the Anthropocene (Steffen etal., 2018).
One of its most vivid manifestations is the rapidly
escalating climate change, which requires urgent action
across multiple levels and scales (Huitema et al., 2016).
Over the past two decades and most significantly,
since the adoption of the Paris Agreement, cities have

become leading actors in ambitious attempts to curb
emissions and adapt to climate change. Their role is
particularly unique, considering their responsibility
for 75% of global emissions (Couture et al., 2019) and
the fact that they are home to over half of the global
population (UN DESA, 2019). Large cities are hotspots
of climate impacts and vulnerability, which requires
particularly responsible and well-calibrated action
(Hunt & Watkiss, 2011). Despite significant progress
in urban climate governance over the past decade, it
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often remains constrained, fragmented and ineffective
in regards to the magnitude and scope of the challenges
faced by cities, which has led to the context where old,
new and emerging frameworks, methods and tools
coexist, complement each other, as well as clash and
compete (Broto & Westman, 2020).

Multiple studies have addressed the development of
urban climate governance from several different angles
(Van Der Heijden, Patterson, Juhola & Wolfram, 2019),
such as meta-reviews and systematic reviews of urban
climate governance and plans (Hughes, 2015; Araos et
al.,2016;Reckienetal.,2018) orintegration of mitigation
and adaptation (Grafakos et al., 2020). However,
when it comes to the analysis of relevant frameworks,
methods and tools the studies are rather scarce and
limited in their scope, often focusing on general tools
(Bours, McGinn & Pringle, 2014) or those tailored for
a single component of urban climate governance, such
as adaptation (Geneletti & Zardo, 2016), developments
not tailored to urban context (Palutikof, Street &
Gardiner, 2019b) or used primarily at the community
level (Sharifi, 2016; Nkoana, Verbruggen & Hugé,
2018). The literature on the specific topic is still in its
early stages, focusing on systematizing information
and comparing particular tools, identifying gaps and
relevant directions of research, however with only
emerging critical reflection on broader implications
of using particular frameworks, methods and tools
(McEvoy, van de Ven, Blind & Slinger, 2018) or their
linkages and connection to broader social contexts or
paradigms they operate within.

To address this discrepancy, this study focuses on
the analysis of the available frameworks, methods
and tools for urban climate governance and decision
making from the perspectives of ecological economics
and sustainability science. These two fields provide
powerful complementary perspectives that allow
looking beyond comparison of cost-effectiveness to
critically review potential drawbacks and nuances
of applying available developments. The key aim of
the study is to achieve a better understanding of the
paradigmatic and practical implications posed by
different frameworks, methods and tools for better
urban climate governance and decision-making and
to improve the processes of developing and selecting
particular frameworks, methods and tools.

Materials and methods. Theoretical lenses. This
paper intersects the perspectives of two fields —
ecological economics and sustainability science, which
were chosen considering their mutually enriching
agendas and different lenses they provide for analysis
of relevant methods and tools.

Sustainability Science represents a heterogeneous
set of research programs aiming at the transdisciplinary
understanding of the complex social ecological-systems
and discovery of transformative and sustainable socio-
economic pathways that integrate multiple drivers,
pressures and impacts across different levels and scales
(Miller et al., 2014).

Ecological economics is a transdisciplinary research
field studying relationships between ecological and

economic systems (Spash,2020). Ecological economists
underline the importance of recognizing biophysical
reality while aiming to support ecosystem health
and human wellbeing as preconditions and goals of
economic activity. Itis focused on developing economic
mindsets, frameworks, methods and tools that are
compatible with sustaining life on Earth and supporting
genuine human flourishing beyond maximizing profits.
Ecological economics provides a highly relevant
counter-narrative to the neoclassical economic
paradigm which dominates current discussions around
climate action. Sustainability science and ecological
economics have overlapping agendas, however, their
distinct and unique contributions will be emphasized
and effectively considered.

Key definitions. Urban climate governance
represents a broad discursive approach to urban climate
action integration, involving multiple stakeholders,
arecas of impact and sectors (Gordon, 2018) and
integrating cross-level and cross-scale interactions
regarding modes of urban mitigation and adaptation to
climate change.

Decision-support frameworks, methods and tools
provide opportunities to make aware and informed
decisions in contexts of high complexity, where
individual or group human capacities may prove limited
in grasping the scope or magnitude or a particular
issue. Approaches that are important for guiding urban
governance and decision-making under climate change
can roughly grouped into three categories (Tab. 1).

The key difference between tools and methods is
that tools have a much lower focus on scientific rigour
and more on practical relevance and applicability to
real-life.

Data selection. This research was based on critical
and integrative review approaches (Snyder, 2019) to
assess progress made in the area of decision-support
for urban climate change governance. Following the
establishment of research aims, scope, theoretical
lenses and key concepts, the data selection process
was designed, including stages, keywords, keyword
groups and criteria. An initial verification search
was conducted for all basic combinations to exclude
keywords that didn’t provide significant results. The
further process was as follows:

1) Initial search through Google Scholar and
Google Search for groups with a combination of all in
the title (each keyword combination divided by coma
was searched separately) with Boolean search in title to
identify both academic and policy/practice perspectives
(Tab. 2). For standard Google Search (group 3), the
first 100 search results from each search were selected
for further stages. Websites, software, tools, guides and
reports by authoritative organizations were included at
this stage.

2) Minimum criteria. Exclusion of publications
based on minimum criteria of five citations per year on
average using Publish or Perish tool for groups 1 and 2.
Only articles published in peer-reviewed journals were
included, while books or other types of publications, as
well as duplicates, were excluded.

182 B. 1. Conogiii, I. A. ly6oBiu. YnpaBniHHA Ta NpUIAHATTA pilueHb LWOAO PO3BUTKY MiCT B yMOBAX 3MiH KNimMaTy: KpUTUYHUNA OFNAL...



Proceedings of the Forestry Academy of Sciences of Ukraine, 2020, vol. 20

Table 1

Key definitions

Concept

Description

Frameworks represent a comprehensive and often inter- or transdisciplinary approach outlining a

Framework

process or a structure for urban climate governance and/or decision-making, incorporating various

stages and sectors, as well as multiple methods and tools.

Methods provide a way of acquiring knowledge and the analytical instrument used to help find
answers and solutions for urban climate challenges; grounded in a rigorous and accurate scientific

Method

process and theory, resembling a specific type of logic and featuring several well-defined steps.

Methods can be classified by disciplinary focus, degree of integration, stages of the decision-
making process and suitability for particular types of issues.

Tools are practical and hands-on decision-support instruments tailored for policy-makers and

Tool

convenient formats.

practitioners, with focus on convenience, user-friendly features and effective communication
results. Tools are often implemented in particular software, spreadsheets, web-platform or other

Table 2

Search groups. Groups 1 and 2 were used for search in Google Scholar and group 3
was searched in Google search

All in the title (AND)

Boolean search in the title (OR)

Group 1. Urban climate governance and decision-making frameworks, methods and tools

climate city, climate cities, climate urban, climate authorities,
climate municipal, climate municipalities, climate
municipality, climate local, climate community

meta review critical analysis systematic assessment decision
evaluation framework index indicator indicators method
methods tool tools economic concept concepts conceptual
governance

Group 2. Ecological economics, sustainability science and climate decision making

tool tools method methods framework economics economic

ccological economics, sustainability science, sustainability decision decisions evaluation assessment indicator indicators

climate, sustainable climate

index urban city cities review meta systematic

Group 3. From science to practice (web)

climate city, climate urban, climate municipal climate local,
climate community

framework tool toolkit database knowledge hub guide
guidebook handbook manual platform software

3) Initial screening. We performed screening of all
search results based on fit into at least one of the specific
themes relevant for this study: (1) elaboration or use
of particular frameworks, models, methods and tools
for supporting decisions in urban climate governance;
(2) frameworks, methods and tools developed within
sustainability science or ecological economics or
on the topic decision making under climate change
more broadly when relevant for the urban climate
governance and decision-making; (3) meta-reviews,
systematic, semi-systematic and critical reviews of the
current urban climate governance and decision making
literature. The criteria were used to classify academic
articles and search results within two separate databases
into three categories: (a) first priority (b) second priority
(c) irrelevant (to be excluded).

4) Full screening. All articles from category (a)
were screened in terms of their full texts and further
included into the review or removed based on thematic
fit. Articles from category (b) were screened for
abstracts and then full-text if the abstracts showed their

fit to one of the outlined themes. They were further
either considered for review based on their relevance
or excluded. The same procedure was adopted for
web search results, with those from category (a)
being screened based on the review of contents and
functionality and results from category (b) screened
based on the loading page, executive summary or
description, and, if relevant, further full screening
leading inclusion or exclusion.

5) Extra search. Based on the full screening of all
articles and web results from category (a) extra reviews
and search were performed. For articles, select articles
were included using reverse snowballing, while for web
results, tools were amended by search through selected
platforms, including Climat-ADAPT, C40 Cities Hub,
Climate Toolbox and Climate Adaptation Knowledge
Exchange (CAKEX) and weADAPT.

6) Final selection of frameworks, methods and
tools was made based on reviewing them for internal
consistency, quality of references, originality, usability,
relevance and ongoing support.
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This review aimed to provide a critical review on
the current landscape of frameworks, methods and tools
and thus, we excluded overly similar samples and those

Google Scholar Google Search

without actual value for urban climate governance and
decision-making. The summary of the data selection
process is provided in the graph below (Fig. 1).

Initial
search

Minimum
criteria

Initial
screening

Full
screening

Extra
search

Final

9684 papers identified based on
keyword groups 1-3 search in titles

9304 articles excluded according to
citations and duplicates

272 articles excluded according to
thematic fit based on titles screening

74 articles excluded due to thematic
using abstract or full text screening

30 articles added based on forward
snowballing

74 articles selected for the review

6598 search results identified based
on keyword group 3 search in titles

6098 web results excluded based
on 100 first results for each search

442 web results excluded based
on thematic fit and categorization

50 web results excluded based on
the full review

5 web results added based on new
search within select platforms

13 web results selected into the review

selection based on final criteria

based on final criteria

85 sources selected for review

Figure 1. Summary of the data selection process

Minimum  criteria. Based on integrating
perspectives of sustainability science and ecological
economics a set of minimum criteria was developed
for consideration when selecting relevant methods
and tools for supporting urban climate governance and
decision making. Based on the current frameworks,
reviewed literature, critical perspectives (Hallegatte,
Henriet & Corfee-Morlot, 2011; Whitehead, 2013;

Vogel & Henstra, 2015; Romsdahl, Blue & Kirilenko,
2018; Frantzeskaki et al., 2019) and integration of
key provisions of sustainability science (Sala, Farioli
& Zamagni, 2013; Fazey et al, 2018) and ecological
economics (Spash, 2020; Pirgmaier & Steinberger,
2019) it was possible to outline ten minimum criteria
which decision support frameworks, methods and tools
should strive to align with (Tab. 3).

Table 3

Ten minimum criteria for development and selection of urban climate governance and decision making
frameworks, methods and tools

Minimum criteria

Key references

1

2

1. Validity. Legitimacy, salience and credibility as defined within sustainability
science, being an intersubjective, rather than actor-determined features.

von Wehrden, Luederitz, Leventon
& Russell, 2017

2. Holism. Recognition of biophysical, social-ecological and ecological-

economic dynamics, inter/-transdisciplinary approach

Pirgmaier & Steinberger, 2019;
Mi et al., 2019

3. Critical pluralism. Consideration of different values and frames e.g. both

monetary and nonmonetary, ethical and cultural awareness

Zografos & Howarth, 2010; Brink
& Wamsler, 2018

4. Inclusivity providing space for participation, deliberation, co-creation and
contestation and difference, particularly in regards to vulnerable groups

Klenk, Fiume, Meehan & Gibbes,
2017; Brink & Wamsler, 2019
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Continuation of table 3

1 2
5. Equality. Integration of equality, fair distribution, justice and the every-day Hughes, 2015; Anguelovski et al.,
politics of climate change in cities from the perspective of urban 2016

political ecology.

6. Nexus. Consideration of multiple exposures, perspectives, sectors,

criteria, objectives and scales, as well as connections, synergies, co-benefits and

trade-offs

Moallemi et al., 2020; Bennett,
Blythe, Tyler & Ban, 2016

7. Transparency. Transparency and clarity of the structure, process, roles,
parameters, interests, influences and results, as well as debiasing

Sudmant, Gouldson,Millward-
Hopkins, Scott, & Barrett, 2018

8. Usability. Balancing of sophistication and smooth user experience, without
falling into the ‘everything matters’ trap while considering different needs

Kim et al., 2017; Lawrence, Bell &
Stroombergen, 2019

9. VUCA-fit. Capacity to work with no-regret and safe-to-fail options,
flexibility, adaptability, learning, innovation and reflexivity.

Ryan, 2015; Webb, Rissik, Petheram,
Beh & Smith, 2019

10. Transformation. Capacity to support thinking outside of the everyday

policy and practice, including coverage of such aspects as lock-ins, path-

dependencies, politics and transformative change beyond status quo

Holscher, Frantzeskaki, McPhearson
& Loorbach, 2019

It should be noted that those minimum criteria
are not considered to offer silver-bullet solutions, but
rather identify low-regret options among available
frameworks, methods and tools, which can be used
across a wide range of contexts.

Results. Overall, 10 frameworks, 13 methods
and 9 tools were selected for the critical review and
analysis. They were further assessed in regards to their
alignment with minimum criteria identified earlier.
Each entry was assessed according to each criterion
based on a full review of structure and functional
possibilities, case studies. Alignment with minimum
criteria was assessed based on formal descriptions,
as well as analysis based on search results for at least
two relevant key-words and their variations within key
references. For each criterion, the entry could gain
from 0 to 2 points (Tab. 4) and from 0 to 20 points
overall (Tab. 5), leading to the assessment (Tab. 6).

Table 4

Alignment scoring for single minimum criteria

Color

Points

Level of alignment

Alignment is not mentioned,
isn’t possible or was never featured
in case studies

Alignment possible, however,
requires efforts from the user
to ensure it

Alignment is embedded and makes
up one of the essential features or
stages

Table 5

An overall minimum criteria alignment score

Spectre

Points

Level of alignment

Low level of alignment suggests that it is not recommended to use particularly entry or use only as
complementary means for specific occasions, themes or stages without sole reliance on its results
or guidance for making final decisions. Combining few means with low score requires either expert
decision or thorough reflection on their complementarity.

Medium level of alignment suggests that even though the entry can serve as a helpful element of

7-13

the governance and decision-making platform, it is best to combine it with other elements to ensure
robust results. It may also mean dependence on the user’s capacity to effectively utilize its features
and thus may not serve as a universal solution for every case.

14-20

decision-making.

High level of alignment suggests that the entry can be effectively used as core element of the
governance and decision-making platform, with other aspects added depending on its weaker
points as well as context-specific-needs. The use of means even with the highest score will however
depend on the quality of facilitation, data collection and the capacity to apply gained insights in
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Frameworks, methods and tools that had a broad
provided integrative perspective
and were capable of guiding the full governance or
decision-making process were prioritized. Examples
aimed at climate aimed primarily at monitoring, data
collection, risk or vulnerability assessment, monitoring

thematic scope,

and reporting were excluded from the review. This
allowed us to narrow down the analysis and focus on
the most relevant examples. Meanwhile, some non-
integrated examples were included if they provided
a comprehensive and highly insightful perspective,
structure or process.

Table 6

Assessment of selected frameworks, methods and tools on alignment with minimum criteria
(S — the sum of points per each criterion)

Decision-support means

RESIN Decision Framework
Urban Planning Support System
Building a Climate-Resilient City
Values-Based Strategic Framework
Urban Climate Resilience

Climate Action Planning
Social-Ecological Systems

Urban Climate Action Impacts

Planning and Evaluation of Nature-Based
Solutions

Decision-Support Structure and
Evaluation

Be =ssz50xccHE

. Cost-Benefit Analysis
. Cost-Effectiveness Analysis
. Real Options Analysis

9 Portfolio Analysis

9 Multi-Criteria Decision Analysis
9 Integrated Assessment Modeling

Multi-Scalge Relational Risks &
Opportunities

10 Agent-Based Modeling
11 System Dynamics Modeling

10

12 Dynamic Risks and Opp. Sim. Evaluation
12 Dynamic Adaptive Policy Pathways

. Many-Objective Robust Decision Making
. Urban Climate Experimentation

[ | TOOLS AND PLATFORMS

7| CURB

9 UKCIP Adaptation Wizard

10 Urban Resilience Roadmap
11 Urban Adaptation Support Tool
11 Climate Change Adaptation Workshops

12 Climate Action Co-benefits

I OpenMORDM

. Exploratory Modeling Workbench

Coastal Climate Adaptation Decision
Support

FRAMEWORKS

Minimum criteria (numbers)

Acronym :
1 2 3 4 5 6 7 8 9 10

Key reference

RESIN .- Chapman & Nieuwenhuijs, 2018

UPSS Salas & Yepes, 2019
BCRC 1ISD, 2017
VBS ... .. Ingram & Hamilton, 2014
UCR ...... ... Tyler & Moench, 2012
CAP C40, 2020
SES Flynn & Davidson, 2016

RAMBOLL, 2019
Raymond et al., 2017

Moallemi et al., 2020

s HHNEEEE B
ol | | | [ [[]]]

METHODS

CBA

Estrada et al. 2017

CEA .. ..... Raucher et al., 2013
ROA ] B Kwakkel, 2020
PA l Aerts, Botzen, van der Veen,
Krywkow & Werners, 2008

MCDA . Cohen et al., 2019
1AM Balint et al., 2017
MS-ReRO II I Salas & Yepes, 2019
ABM . Lamperti et al., 2019
soMm [0 ] Balint et al., 2017
D-ROSE .. . Salas & Yepes, 2019
DAPP ... Lawrence & Haasnoot, 2017
MORDM .. . ... Dittrich, Wreford & Moran, 2016
UCE BERR Smeds & Acuto, 2019

- B World Bank, 2017
AW Street, Pringle, Lourengo &
Nicolletti, 2019

URR B ] weADAPT, 2017
UAST B B Climate-ADAPT, 2020
CCAW BE ] Church & Sherikar, 2019
CACB l ll l Jones, Jenkinsons & Bramzn(;%
) I I II Hadka, Herman, Reed & Keller,
2015

emw [ ] Kwakkel, 2017
CCADC Palutikof et al., 2019
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Community-level examples have been mostly
excluded from the review due to a focus on governance
and decision-making at the city scale. Learning tools
not tailored for the policy or practical applications were
also not included. If a particular framework was paired
with a particular tool developed together with it, only
the framework was mentioned in the table, with the
tool considered as its element. Some of the examples
not included in the table above are however mentioned
in the discussion. The final list comprises entries that
are either commonly used, best practices or provide
new, promising perspectives.

Critical review and analysis. Frameworks. The
analysis of frameworks revealed a medium-to-high
level of alignment with the outlined minimum criteria.
While particular frameworks still fall behind on
usability, inclusivity or integration of social-ecological
and ecological-economic dynamics, half of the selected
examples would comply with all minimum criteria
under proper use. Despite high levels of alignment,
many frameworks are both limited and strong in their
unique focus and scope. The majority focus only on
certain facets of urban climate governance, with the
particular proliferation of adaptation and resilience
frameworks.

Frameworks created with participation of C40
(RAMBOLL, 2018; C40, 2020) provide effective
guidance on inclusivity, integration and transformation,
being among the most user-friendly and comprehensive
means available. Under the rise of practice-focused
frameworks, work done by the academic community
remains important, where the evaluation and planning
framework for nature-based solutions (Raymond et
al., 2017) supports climate choices that are aligned
with ecological processes, while social-ecological
systems analytical framework (Ostrom, 2009) allows
considering system boundaries, spatial and temporal
distribution and social dynamics among users. It also
allows systematizing complex data, including urban
resource flows, relations, productivity, infrastructure
and capacities. The Decision-support structure and
evaluation by Moallemi et al. (2020) is different from
most of the other examples featured since it is a meta-
framework, dedicated to the design of the governance
and decision-making process per see, and allowing to
accurately outline multiple facets and stages of urban
climate governance and decision-making.

A particular challenge in regards to the effective
development of frameworks is the absence of
databases dedicated to scientific collaboration on this
topic, with only individual reviews, as compared to
large databases of tools. Very limited reflection and
comparison of the available frameworks have been
conducted to date and very often older frameworks
are replaced by new ones without case studies to
reflect on their effectiveness, And while such a rapid
development might be what we need at this point,
it also requires new ways of analyzing the complex
landscape (Lamb, Creutzig, Callaghan & Minx, 2019).

Methods. Common types of methods identified
include conceptual framing, modelling, analysis,

evaluation, assessment, ranking, participation,
verification, visualization and experimentation, while
integrative rather than partial methods have been
chosen for the review.

One of the simplest and common economic
evaluation methods, CBA is used for calculating the
effectiveness of policies and projects under a single
monetary criterion. Standard CBA provides a set
of clear benefits, such as simple structure, speedy
analysis and clear conclusions (Estrada, Botzen & Tol,
2017). However, it is prone to many drawbacks, the
most common of which include strong dependence
on accurate data, commodification and monetization
of all climate impacts, common ignorance towards
distribution and highly questionable discount rates,
which create challenges of possible maladaptation or
delayed mitigation.

A more comprehensive standard method is cost-
effectiveness analysis, which allows calculating
alternative ways to use available resources, provides
relative ranks per unit of a particular outcome or the
least-cost path for a particular goal, as well as cost-
effectiveness tipping points (Raucher et al., 2013).
It can be used for short-term planning of particularly
targeted interventions under constrained resources.
Some of the benefits include the possibility for effective
combination with sensitivity analysis and probabilistic
modelling, focus on non-economic outcomes, and
relative simplicity. Meanwhile, it requires low levels of
risks, low complexity and significant predictability of
the outcomes and thus its utility in VUCA-contexts is
questionable, creating the possibility of narrow framings
that do not consider important positive and negative
outcomes. No recognition of complex dynamics or
biophysical limits, complex choice in regards to the
relevant metrics and no simple way to integrate co-
benefits constrain its effectiveness. Overall, those two
simple methods are some of the most commonly used
guidance for urban climate decision-making, despite
being quite limited in their capabilities.

Some of the more complex methods include Real
Options Analysis (ROA) and Portfolio Analysis
(PA). ROA allows arranging options considering
their flexibility to future changes and viability across
different time horizons. It also allows comparing
consequences, benefits and tradeoffs, and it may be
particularly relevant for a long term and complex
choices, such as the development of urban adaptation
infrastructure or pacing the transition to renewable
energy. Clear structure, flexibility, applicability to
high-risk context, quantitative and qualitative analysis
possibilities are among its strongest sides, however, a
complex methodology, high resource and information
demands, as well as monetization or ignorance
towards non-market values limit its applications and
effectiveness. It has also been criticized for a common
lack of baselines and overreliance on the probability
of different scenarios, which is problematic (Kwakkel,
2020). Meanwhile, PA allows combining different
viable options bundles that satisfy the risk-return
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preferences and avoiding underperforming portfolios.
Effective visualization, applicability to both monetary
and non-monetary goals are some of its key features,
however high demand towards expert knowledge,
dependence on data and lower effectiveness under deep
uncertainty make it less applicable to the context of
climate change in cities, which requires more flexible
methods.

Multi-criteria decision analysis (MCDA) is one of
the most systematic, transparent and inclusive methods
available to date. It is used as the foundation for a wide
range of urban climate governance decision-support
frameworks and tools (Balouktsi, 2019). MCDA allows
arranging options and making decisions based on
value- or decision-trees, which incorporate weighted
criteria and indicators of various types, and can include
diverse stakeholder perspectives. Its variations include
analytical hierarchy process (AHP), multi-attribute
utility theory (MAUT), elimination and choice
expressing the reality (ELECTRE), preference ranking
organization method for enrichment of evaluations
(PROMETHEE) and dominance based rough set
approach (DRSA), among others (Cinelli, Coles &
Kirwan, 2014). MCDA is also used within multiple
software packages, such as DECERNS, Expert Choice,
Make It Rational and Super decisions.

During the past few years, MCDA has become one
of the key methods suggested for climate decision-
making, being capable of balancing different co-benefits
and trade-offs (Cohen et al., 2019) as well integrating
with other approaches (Munaretto, Siciliano & Turvan,
2014). However, subjectivity and high demand for
organizational capacity can make it hard to implement
in real life (Ellen, Yager, Hanson & Bosher, 2016).
Moreover, transparency and inclusivity may happen
on paper but not be reflected in the results, while for
those who are embedded into the context it is often
hard to identify and address discriminatory treatment
of viewpoints (Bradley & Steele, 2015).

Another similar in many respects method is Multi-
objective robust decision-making (MORDM), which
reveals options that are robust under a wide range of
possible futures and multiple goals (Lawrence et al.,
2019). Instead of maximizing utility, it focuses on no-
regret and good-enough options, being particularly
effective under deep uncertainty and applicable
upon multiple temporal scales. MORDM is also
specifically suited to deal with deep uncertainty and
avoid maladaptation. However, complexity, significant
demand for expert knowledge and quality data, as well
as subjectivity are its common drawbacks. Among
other methods created to work within the contexts of
complexity and uncertainty are Dynamic Adaptive
Policy Pathways (DAPP), Multi-Scale Relational Risks
& Opportunities (MS-ReRO) and Dynamic Risks
and Opportunities Simulation Evaluation (D-ROSE).
D-ROSE is particularly effective in scenario-planning
and grasping trade-offs, MS-ReRO is tailored for multi-
scale assessments (Salas & Yepes, 2019) and DAPP is
suited to the elaboration of future policies, defining

prospective measures and tipping points leading to
policy shifts. Despite their benefits, complex structure
and high requirements towards expert support make
them unlikely options for decisionmakers without extra
training.

Many of the methods outlined above are usually
coupled with models of different complexity and size.
Simple integrated assessment models (IAMs) such as
Dynamic Integrated model of the Climate and Economy
(DICE), are widely used and mostly aim to optimize
the system in terms of specific indicators (Balint et
al., 2017). However, they have often been criticized
for oversimplifying social-ecological and ecological-
economic interactions, adopting questionable discount
rates and ignoring non-monetary aspects of wellbeing
(Spash, 2013). Complex systems models that feature
nonlinear system dynamics and agent-based models
allowing for heterogeneous perspectives have been
considered more promising in addressing modeling
challenges (Lamperti et al., 2019). While some of the
methods allow for participation, most of the complex
methods are used by a limited number of experts in
select contexts. One of the ways this challenge is being
overcome is through the creation of tailored decision-
support tools.

Tools and platforms. Tools represent a policy or
practical perspective on decision-making within the
context of urban climate governance. They are often
based on well-recognized frameworks, methods
and models, however, may modify their functional
attributes or add extra analytical, decision-support or
communicative elements. The most common types of
tools identified during this review include platforms,
dedicated software, analytical tools, strictly decision-
support tools and guidelines or manuals. A large share
of the tools identified relied on CBA-based approaches
and monetary valuation, however, a clear shift towards
more complex and considerate tools has been witnessed
in the post-Paris years.

The CURB tool allows assessing multiple low-car-
bon options across five steps: setup, inventory, context,
action and results. It also allows for conducting cost and
impact assessments across six sectors. OpenMORDM
and Exploratory Modeling Workbench (EMW) are two
similar tools for MORDM that with the first one focusing
on analysis (Hadka et al., 2015) and the second one on
experimentation through programming via exploratory
modelling (Kwakkel, 2017).

While many of the complex offer extended
capabilities in return for expert knowledge, accessible
platforms are starting to make their way through,
covering aspects like climate justice, consumption-
based emissions and transformative perspectives.
Some of the decision-making tools, such Urban
Adaptations Support Tool (UAST) are actually
systematic frameworks with a collection of guidelines
for action, different approaches and assessment
methods, providing a clear process with a large
database of references but little guidance on the
selection of viable tools among the wide range of
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options (Climate-ADAPT, 2020). Most of the other
identified tools, such as UKCIP Adaptation Wizard
(Street et al., 2019), Urban Resilience Roadmap
(weADAPT, 2017) and Coastal Climate Adaptation
Decision Support (Palutikof et al., 2019) focused on
providing users with a similar intuitive and simple
web interface with a clear process and references to
relevant resources.

Discussion. Based on the analysis of the results, it
was possible to identify three general axes over which
the frameworks, methods and tools aimed to support
urban climate governance and decision-making have
developed. The first signifies the transition from data
monitoring and accumulation to action-focus (Palutikof
et al., 2019a). With the increasing accessibility of
data, its mere presence is becoming less significant
compared to the extraction of relevant insights. The
second significant shift is the move from simplicity
and multidisciplinarity towards complexity and inter/
transdisciplinarity. It is particularly vivid in the more
recent frameworks, methods and tools, featuring
not simply a combination of metrics from different
disciplines but opportunities to reveal and analyse
important relations and interdependencies (Moallemi
et al., 2020). The third important shift is movement
from top-down centralized approaches to participation,
and inclusivity significantly featured in some of the
most recent frameworks, such as C40’s Climate Action
Planning Framework. Such developments provide new
possibilities to engage stakeholders, mitigate risks and
make more informed and aware decisions.

A significant challenge, however, is that many of the
shifts happened much more vividly in the theoretical
realm, while practical transitions are often stillunderway
(Piggott-McKellar, McNamara, Nunn & Watson,
2019). The prevalence of scientific over practical
focus is highly obvious, despite the fact of essentially
practical necessity for climate action (Palutikof, Street
& Gardiner, 2019a). Hewitson et al. (2017) suggest
that available resources are often far more complex
for users than perceived by their developers, while the
review by Newman et al. (2017) suggests a significant
gap between the development of decision-support
systems and their actual use. It is particularly important
to consider the nonhomogeneous nature of users,
which is challenging to address with tools developed
from a global perspective, leading to the case that
some tools may not always be considered legitimate or
relevant by local users (Palutikof et al. 2019a). There
are also emerging examples of effective application of
complex and hybrid methods (such as the combination
of ROA, MCDA and DAPP), which however requires
highly supportive conditions, leadership and effective
monitoring (Lawrence et al., 2019).

Despite significant theoretical progress and
networking, only a small share of leading cities bear
the benefits of most up to date developments, while
those with limited access to expertise are left to catch
up in the increasingly complex landscape (Lamb et
al., 2019). Rapid development, commercialization

and tendency towards «black-box» configuration may
undermine the availability of novel tools to those who
have limited capacities and are often most vulnerable
towards climate change (Palutikof et al., 2019a).
Developers are not interested in disclosing their
methodologies with full detail, which can undermine
progress, transparency and integration. Meanwhile,
urban climate governance and decision making are
often to a large extent determined by people who have
limited knowledge about the peculiarities of effective
climate mitigation or adaptation (Palutikof et al.,
2019a).

One of the most significant insights from the recent
literature is that the choice of particular frameworks,
methods and tools may lead to significantly different
outcomes (McEvoy et al., 2018), while the act of
choosing certain method or tool itself may be highly
arbitrary, even with all the filtering criteria on a
particular platform are well-aligned. In this competitive
space, where usability, comfort, access to networks and
effective marketing may be far stronger factors than its
analytical capacity or inclusivity, many cities may end
up using simple tools leading to maladaptation, loss and
damages. From an ecological economics perspective,
the dominance of CBA-based tools is one of the key
challenges since it leads to achieving fragmented
perspectives which may limit our understanding of
challenges and provide a limited view on solution
pathways. The danger to settle for means that work
best under current political and institutional systems
by «commodifying, quantifying and pricing nature»
(Spash, 2013) or «fixing» the climate through negative
emissions (Carton, 2019) are particularly significant.
This, however, remains a common practice in many
global reports and highly-cited analyses on economic
dimensions of urban action on climate change (Estrada
etal., 2017).

A set of minimum criteria applied to both the
development and selection of particular frameworks,
methods and tools guiding urban climate governance
and decision-making is suggested to address those
challenges. Application of such a set of simple minimum
criteria can secure against most crucial mistakes and
help develop awareness of the aspects not covered
by particular means and point to complementary
perspectives. In the light of growing rigour of present
methods, tools and frameworks, practical solutions can
be developed through design thinking, participatory
prototyping and engaged user-testing considering the
set of suggested criteria. Outside of those minimum
criteria, as important is also to develop and use meta-
frameworks, such as the one suggested by Moallemi et
al., 2020 to arrive at particular combinations of methods
and tools that work best under given factors, relevant
time horizons or the range of available parameters.

Conclusion. Urban climate governance and
decision-making frameworks, methods and tools
are implicated into their political, academic and
cultural contexts, with significant impacts on both
theoretical development and practical applications.
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While a wealth of available means to frame and steer
urban climate trajectories exist, the use of advanced
applications remains limited to specific cases, where
a clear leadership on climate action is present, while
a general lack of integration is vivid. Considering the
urgency and significance of climate challenges, making
decisions by solemn economic and at the interest of
narrow stakeholder groups interested in supporting the
status quo can no longer remain an option for urban
governance and decision-making under climate change.

Wider accessibility of well-balanced yet more
complex frameworks, methods and tools is needed to
allow decision-makers to develop necessary and timely
responses. Some of the emerging frameworks, methods
and tools are starting to address the need for this
complexity, covering such important issues as justice,
reflection, displacement and capacity for transformative
change, among others. To support those positive trends,
minimum criteria was elaborated within this paper and
is suggested as a prospective way to both develop
actionable means and make good choices in regards to
the available ones.

Research limitations. As the focus of this review
was to integrate perspectives and critically reflect on
the developments and not to systematize or provide
a historical viewpoint, mostly qualitative review and
analysis were performed. Readers are welcome to use
the outlined methodology, keywords and selection
process to perform other types of analysis, which can
help reveal other relevant trends, as well as broaden the
scope of covered frameworks, methods and tools.
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YnpaBniHHA Ta NPUAHATTA pilleHb WoA0
PO3BMTKY MiCT B yMmOBaX 3MiH Knimary:
KPUTUYHWUI OMNAJ PaMKOBUX YMOB, MeTOAiB
Ta iIHCTPYMEHTIB Kpi3b Npu3My eKonoriuHoi
€KOHOMIKMU i CTanoro po3sBuTKy

B.l. Conogiit', I. A. ly6osiu?

Buponosx munynux 10-15 pokiB micta cTamm 6e3-
MEPEYHUMH JIiZiepaMH B JIiSIX MO0 MIOOATBHHUX 3MiH
KJTimMaty. Pi3HOMaHITTSl paMKOBHX YMOB, METOJIIB Ta iH-
CTPYMEHTIB, CHPSIMOBAaHUX Ha MIATPUMKY yIpPaBIIiH-
Hs Ta MPUAHSTTS PillIEeHb 00 PO3BUTKY MICT B YMO-
Bax 3MiH KHiMaTy, CTBOPHJIM BPAXKCHHSI IIBUJIKOTO TPO-
rpecy, BTiM peasibHi NPUKIIa/N yCIIiXy 0OMexKeHi HeBe-
JIMKOIO KUTBKICTIO MEPeoBHX MICT. CTaTTs CripsiMoBa-
Ha Ha MOJI0JaHHs pO301KHOCTI MiXk MoTpedamu, Teopi-
€10 Ta BIPOBAHKCHHSIM HassBHUX 3aCO0IB KPi3h MIPU3MY
EKOJIOT1YHO{ eKOHOMIKH 1 cTanoro po3BuTKy. Po3pobie-
HO JIeCSITh MiHIMaIbHUX KPUTEPIiB Al BUOOPY A1€BUX
3aco0iB, a came: 1) JETITUMHICTD, 3HAYYIIICTH Ta Ha-
IIAHICTH; 2) BpaxyBaHHS COIII0-EKOJIOT0-EKOHOMIYHOT
JMUHAMIKW; 3) KPUTUYHUE TUTIOpaii3m; 4) 1HKIIO3WB-
HICTB; 5) piBHICTB; 6) HEKCYC; 7) MPO30PICTh; &) 3pyU-
HicTb BUKOpHCcTaHHS; 9) nmieBictb B ymoBax VUCA-
cBity; 10) moTteHmian ans Tpancopmariiit. Binmnoia-
HO 10 ITUX KpuTepiiB Oyio ominero 10 paMKoBUX YMOB,
13 meroniB Ta 9 iHCTPYMEHTIB, II0 MOXKE HaJaTH 0CO-
0aM, sIKi MPUIMAIOTh PIllICHHS, OCHOBY JJIsl PO3YMIHHS
0a30BUX TIepeBar i HeJOMIKIB OKpeMuXx 3aco0iB. [Tomo-
BHHA BUSBJIICHUX PAMKOBUX YMOB, a TAKOX JICSIKI METO-
JIM Ta IHCTPYMEHTH YaCTKOBO BIJIOBIA0Th MiHIMAaJIb-
HUAM KpHUTepisM. BTim, HalTIommMpeHimmi MEeToau Ta iH-
CTPYMEHTH TIATPUMKH TPUHHATTSA PIllIEHb EepEeBaXK-
HO TIOTPeOYIOTh JIOOMPAIIOBaHHS a00 3aMiHU TaKHMH,
SIKI Kpalle aJanToBaHi 0 CyJyaCHHX YMOB i mOTpeO,
0COOJIMBO B TAaKHUX aCIEKTaX, K KOPUCTYBAIbKUHA J10-
CBiI, TpaHChOpMaIiitHUI MOTEHIIIaN Ta HaJIeKHE Bpa-
XyBaHHS COITI0-€KOJIOTO-€KOHOMIUHOT THHAMIKH.

BamBo 3a3Ha4MTH, IO NPUHHATTS PIlICHb 00
CTAJIOro PO3BMTKY MICT B yMOBaX 3MiH KiimMary Bizi0y-
BAETECS y PAMKAX PI3HHX MOMITHYHHX, aKaJCMIYHHX i
KYJBTYpHUX KOHTEKCTIB, 1[0 MA€ iICTOTHUHN BILIUB SIK Ha
TEOPETHUYHY PO3POOKY, TaK 1 Ha MPAKTUYHE 3aCTOCYBaH-
Hi. He3Ba)karouu Ha Te, 10 iCHy€ 0e371i9 TOCTYITHUX 3a-
c00iB, BUKOPUCTAHHS JJOCKOHATIIINX 3 HUX 3aJTUIIAETh-
Csl IPEpPOTaTHBOIO0 BY3bKOTO KOJIa KOPUCTYBadiB, B TOU
Yac SIK BUKOPUCTAHHS TPAJUIIHUX EKOHOMIYHHUX Me-
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TOJIB y TOEAHAHHI 31 CHPOIICHUMH PAaMKOBUMH yMO-
BaMHM 3QJIMILIAETHCS 3arajbHOI0 MPaKTHKo. OcobnuBo
3HAUYIIO0 € HeOe3IeKa pO3pOOKH 1 3aCTOCYBaHHS 3aC0-
0iB, 3acHOBaHMX Ha 0OMEXEHHX 3acanax Komoaudika-
111, KabKYJIAIIi Ta CyTO MOHETAPHOT OIIHKH, SKi JIETKO
Ta 3py4HO BTUTIOBATH B CY4acHHX MOJITHYHUX peani-
six. i mizxin MPH3BOUTH /0 CIIPOLICHOTO CTIPUIHSAT-
Ts KIIMATY, SIK TAKOTO, SIKMif MOXHA «BIAPEMOHTYBATI
HIISIXOM BTUJICHHS KUTBKOX ONITUMAJIBHO TiIi0paHuXx 3a-
XO[liB, IO BTIM 3arpoXKy€ HETOMPABHOIO IIKOMOI0 Ta
BTPAaTOI0 MOXJIIMBOCTI focsarty uineit [lapuspkoi yroau
1 30eperTy KUTTE3JaTHUH KIliMaTr.

3BakalouM Ha aKTyaJIbHICTh BUKJIHKIB, MTOB’SI3aHUX
31 3MiHaMH KJIiMaTy, TOTPiOHO TOKpalIyBaTd J0-
CTyNHicTh 100pe 30alaHCOBaHMX, ajne OUIbII CKIaj-
HHX PaMKOBHX YMOB, METO/IiB Ta IHCTPYMCHTIB, 11100
MpHUiiMaTH Kpalle MoiHpOpMOBaHi, 3BaXeHi i BdacHi
pimenns. Po3BuTok 6aFaTOKpI/ITeplaJII)HI/IX Oararoi-
NBOBUX, AJANTHBHUX, CTIHKWX i TpaHC(OpMaIifHIX
METOZIB Ta IHCTPYMEHTIB y HampsMi Kpaioi AOCTyI-
HOCTI Il HEEKCIIEPTHOI ayAuTOopii cpusiTuMe edek-
THBHIIIAM JisIM CTOCOBHO 3MiH KJIIMaTy, a 3allpOITOHO-
BaHI MiHIMaJbHI KpUTEPil MOXKYTh HaIaTH IS IIHOTO
0a30Bi1 JOPOTOBKA3H.

KuarouoBi caoBa: crami MicTa; chpaBeIMBUN
Mepexig; eKOHOMiKa 3MiH KIiMary;, TIOM’ SIKIICHHS;
ajlanTailis; TPaHCIUCIUILTIHAPTHICTD; JOCHIKCHHS,
CIIpsIMOBaHI Ha 3MIiHHM; IW3alH, OPIEHTOBAaHWI Ha KO-
pUCTyBaya; CTIMKICTh, OararOKpHUTEpiallbHICTh; 0€3-
MPOTpaLIHi PilICHHS.

YnpaBneHUA v NPUHATUA pelleHnii no
pa3sBUTMIO FOPOAOB B YC/IOBUAX U3MEHEHMIA
Knmmara: Kputnyeckuii 063op paMoyHbIX
YC/I0BUiA, METOZ0B N NHCTPYMEHTOB yepes
NPU3My 3KONIOrMYeCcKoi SKOHOMUKM U
YCTOMYNBOro pa3BUTUSA
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JM BIIeYaTIeHHe OBICTPOrO Tporpecca, HO pealbHbIe
IpUMephl ycrexa OrpaHHYCHbI HEOONBIINM KOJIHYe-
CTBOM INEpPENOBBIX TOPOJOB. JTO HCCIEOBAHUE Ha-
MIPaBICHO Ha MPEOIOICHNE PACXOKICHHUS MEXIy TO-
TPEOHOCTSIMU, TEOPUEH U MPUMEHUMOCTH UMEIOLIHX-
Csl CPE/ICTB CKBO3b MPU3MY IKOJIOTMYECKON SKOHOMHUKHU
U yCTOMYHMBOTO pa3BUTHA. Pa3paboTaHbl deciITh
MHUHHMMAJIBHBIX KPUTEPHUEB IUIs BHIOOpA JAEHCTBEHHBIX
CPEJICTB, @ UMEHHO: 1) JErHTUMHOCTh, 3HAYUMOCTh U
HAJISKHOCTD; 2) YUET COIHO-IKOIOTO-2KOHOMHYIECKOMH
TUHAMHKH; 3) KPUTHUSCKHUU TUTIOpan3M; 4) WHKIO-
3MBHOCTb; 5) paBEeHCTBO; 6) HEKCYyC; 7) MPO3padHOCTh;
8) ymob6cTBO; 9) meiictBeHHOCTH B ycimoBuax VUCA-
mupa; 10) morennman ans tpancopmanuii. Cormac-
HO 3THM KpUTEpHUsM, ObLTH OlleHeHO 10 pamMouHbIX
ycioBuii, 13 MeTonoB 1 9 HHCTPYMEHTOB, YTO MOXKET
MOMOYb JIUIAM, NPUHUMAIOIUM pPELIEHHs, MOHATh
0a30Bble MPEUMYLIECTBA U HEIOCTaTKH OTIENIbHBIX
CPEICTB.

ITonoBHHA BBISIBIEHHBIX pAMOYHBIX YCIOBUH, a TaK-
JK€ HEKOTOpBbIE U3 METOJIOB U MHCTPYMEHTOB IO Kpaii-
HEll Mepe YaCTHYHO COOTBETCTBYIOT MHHHMAJHHBIM
kpurepussM. Hambonee pacmpocTpaHeHHBIE Ha ce-
TOAHALIHUMA JI€Hb METOABI U MHCTPYMEHTHI MOJACPK-
KA TIPUHATHS peleHui TpeOyroT nopaboTKu WIu
3aMEHbl TaKUMH, KOTOpPBIE JIy4lle aJanTHPOBAaHBI K
COBpPEMEHHBIM YCIIOBUSIM U TOTPeOHOCTSIM, 0COOEH-
HO B TaKMX acCIeKTaX, KakK IOJb30BaTEIbCKUI OIIBIT,
TpaHCc(hOPMALMOHHBIN TOTEHIIM A, HHTETPALIUS COLIHO-
9KOJIOT0-3KOHOMUYECKOM IMHAMUKHU U B3aUMOCBS3EN.

BaxxHO y4uTBIBaTh, YTO HPHUHIATHE PEIICHUHA IO
YCTOHYMBOMY DPa3BUTHIO TOPOJOB B YCIOBHUSAX H3Me-
HEHHH KJIMMaTa MPOUCXOANUT B PaMKax paziINYHBIX TO-
JUTHYECKNX, aKaJeMUYECKUX U KYJIbTYPHBIX KOHTEK-
CTOB, YTO OKa3bIBAET CYLIECTBEHHOE BIUSHHE KaK Ha
TEOPETHUECKYIO Pa3paboTKy, TaK M Ha MPaKTHYECKOE
npuMeHeHne. HecMoTpst Ha To, 9TO CyIIECTBYeT MHO-

JKECTBO JOCTYNHBIX CPEICTB, WCIOJB30BaHWE Ooee
COBEPIIICHHBIX U3 HUX OCTAETCs MPEePOraTHBON Y3KOTO
Kpyra I0JIb30BaTeNel, B TO BpeMs KaK HCIIO0JIb30BaHUE
TPATUITMOHHBIX IKOHOMHUYECKHE METOIOB B COUCTa-
HUU C YIPOIIEHHBIM PaMOYHBIMH YCJIOBHSIMH OCTaET-
cs1 oOmelt mpakTukoi. OcoOeHHO 3HAaYMMa OMAaCHOCTh
pa3paboTKi W TPUMEHEHHsI CPEACTB, OCHOBAHHBIX
Ha OTPAaHUYCHHBIX HJEAX KOMOAW(DHUKAINH, KaIbKy-
JSAUAA U YUCTO MOHETApPHOW OLIEHKH, KOTOpPBIC JIET-
KO ¥ YIOOHO BOIUIOIIATH B COBPEMEHHBIX TOJUTHYEC-
KHX peanusiXx. DTOT IMOIXOJl MPUBOIUT K YIPOIICH-
HOMY BOCHPUSITHIO KJIMMAaTa, KaK TaKOBOTO, KOTOPHIi
MOJKHO «OTPEMOHTHPOBAThLY» ITyTEeM BHEAPCHUS He-
CKOJIbKAX ONTHMAJIHO MOMO0OpaHHBIX Mep, YTO T'Po-
3UT HEBOCIIOJIHUMBIM YIIIepOOM, TIOTepeii BO3ZMOKHOC-
TH nocTudb 1esnei [Maprkckoro cornamieHus u coxpa-
HUTH )KU3HECTIOCOOHBIN KITMMAT.

YuuThiBas aKTyaldbHOCTh BBI30BOB, CBSI3aHHBIX
C UW3MCHCHHSMH KJIMMAara, HYXHO YIyYIIaTh JdO-
CTYITHOCTH XOpOIIO cOajJaHCUPOBaHHBIX, HO Ooiee
CIOHBIX PAMOYHBIX YCJIOBHM, METOAOB M HHCTPY-
MEHTOB, YTOOBI MPUHUMATH JyUIllle WHHOPMHUPOBAHEI,
B3BEIIICHHBIE W CBOEBPEMEHHBIC peleHus. PazBurue
MHOTOKPUTEPUATLHBIX, MHOTOIICJICBBIX, aJalTUBHBIX,
YCTOWYUBBIX U TPaHC()OPMAIMOHHBIX METOIOB U WH-
CTPYMEHTOB B HaNpaBJICHHUW JIYYIIEH TOCTYIMHOCTH
JUIsL HEOKCTIEPTHOM ayAMTOPHH OyAeT CriocoOCTBOBATh
3¢ (eKTUBHBIM JICHCTBUSAM 110 U3MEHEHHIO KIIMMara, a
MPEUIOKEHHBIE MUHUMAJIbHBIE KPUTEPUU MOTYT TIPEJI-
OCTaBUTb 15l 3TOT0 0A30BBIE yKa3aTelu.

KiawueBble  cjoBa:  yCTOMUYMBBIE  TOpOJa;
CIPaBEeNIUBBIN TIEPEXO0/l; IKOHOMHUKA M3MEHEHUH KIIH-
MaTa; CMSATYCHMS; aAanTaius; TPAHCIUCUUILIMHAPT-
HOCTbB; WCCIICZIOBAHUS, HANpABICHb HAa W3MEHEHUS;
JTU3aiiH, OPUEHTUPOBAHHBIN Ha TOJB30BATENs; yCTOM-
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