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Preface
In September 2018, I started this MSc thesis to investigate if cities’ commitments to
solve climate change exist, how they perform and when cities fulfill their
commitments. I am interested in this topic because I believe climate change is one of
the greatest challenges mankind has ever faced whereas the time to get situation
under control is limited. Moreover, excepting the request of my master program,
Urban Environmental Management, the fact that cities are major contributers to
greenhouse gas emission (Kamal-Chaoui & Robert, 2009) is another reason why I
chose to proceed my research at city level. Lastly, I finalized my research topic
according to my interests under the supervision and help of my thesis supervisor,
Niklas Höhne, a Special Professor Mitigation of Greenhouse Gases at Wageningen
University at the environmental systems analysis group and also a Founding Partner
at NewClimate Institute (www.newclimate.org).
Through the research of my thesis, it helped me to know not only cities’ different
climate commitments, including base year, target year and emission reduction
targets, but also if these commitments are ambitious and if cities could meet these
commitments. Moreover, I also have built a picture in mind of emission level in
different continents, countries and cities, which help me to understand which
continents, countries or cities are leading the race and where are relatively lag
behind. The experience working on this research is helpful and instructive, I wish my
research could help people to have a better understanding in cities’ effort about
solving climate change and cities could get urged to make more significant endeavor.
At the end, I would like to appreciate my thesis supervisor Niklas Höhne, who always
went to great lengths to give me advice and guide me.
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Summary
Since countries ratified the Paris Agreement in 2016, countries strived to keep global
average temperature rise well-below 2°C compared to pre-industrial temperature,
and hopefully keep temperature rise below 1.5°C. For this reason, countries engaged
all stakeholders to join solving climate change. Cities which are, at the center of
population, consumption, economy and-, culture and are a major stakeholder,
certainly need to contribute. However, do they really take their responsibilities and if
they do, could they meet their targets? To address these questions, my research
formalized three sub-research questions (SRQs) respectively, which are cities climate
targets, their Ambitions, and their commitments.
To address SRQ1, the relevant literature and city documents were reviewed, using
NewClimate Institute’s database and the complementary C40 CITIES database. This
review identified and documented the climate goals in 4735 cities. After analyzing
the climate targets, I found that 2055 cities are committed to reduce their emission
by 20%. Six cities choose a less than 4% target, while 27 cities wanted to ambitiously
stop all emissions. 1727 cities selected 2005 as their base year. 4434 cities wanted to
achieve their target in 2020. My results showed that although cities are not taking
early actions, they wish to reach their climate targets as early as possible.
To address SRQ2, the Annual-Reduction-Target (ART) indicator was developed. It,
was obtained from cities’ climate targets. A standard ART was calculated by using
the commitment, which was set by a climate agreement called ‘Under2MOU’. Then,
each city’s ART was compared with this standard ART to determine if target was
ambitious. I found that 63% of the cities have ambitious targets, 32% of the cities
have standard targets and 5% of the cities have unambitious targets. This is an
encouraging result. Cities thus were very confident in dealing with climate problems.
However, most cities with targets were European cities and therefore the results
were not globally applicable.
To address SRQ3, two other indicators were used. The coherence of commitment
and action and the implementation performances. The coherence of commitment
and action grades cities’ plans based on the scores received from the phases of
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compact of mayors and emission reduction action areas. I found that one third cities
had passable climate plans and a quarter had excellent climate plans while the rest
had weak climate plans. Many cities thus create excellent climate plans and most
cities have set ambitious goals. Thus, inspiringly showed that cities are confident and
determined.
However, the implementation performances indicator showed a different result. It
compared cities’ predicted emissions assuming full implementation of their targets
and actual emissions, to determine if a city is on track to meet its climate targets. Its
results showed that only 13% of the cities were on track to meet their targets and
13% of the cities were certainly off track. 74% cities had, unfortunately, an unclear
implementation performance, generally because data was missing. This indicates
that not only a big gap exists between plan and actual performance, but also that
progress is difficult to monitor because of missing data.
My research thus demonstrates that most cities have ambitious climate targets and
good climate plans, but they need to improve their implementation performance o
to achieve their ambitious goals.
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1 Introduction
Although cities only make up for 0.7% of the Earth's surface area, 50% of the world's
population lives in the city (Weiwei, 2016). At the same time, as a hub of economic
activity, cities consume 75% of the world's energy and the carbon dioxide emitted by
cities accounts for more than 75% of the total global emissions (Yunfang, 2012).
Cities thus consume most of the world's energy and emit most of anthropogenic
greenhouse gases emissions. Furthermore, the Paris Agreement that was reached in
December 2015, aims to limit the rise in the global average temperature to wellbelow 2 degrees Celsius pre-industrial level, and, if possible, and to limit the rise in
global temperature to 1.5 degrees Celsius. Since then, countries in the world have
been speeding up the process of reducing urban emissions (Shumin, 2016). Cities are
becoming active to take a lead in mitigating global climate change. Reducing urban
greenhouse gas is urgent.
The good news is that a growing number of cities in both developing and developed
countries have recognized the importance of cities in addressing the challenges of
global climate change. They have a clear mind that they need to actively reduce
greenhouse gas emissions and take the initiative to reduce carbon emissions. Based
on this understanding, some cities have begun to develop climate targets and plans
in recent years, they are committed to reduce their greenhouse gas emissions and
explore low-carbon urban development strategies to address climate change
(Weiwei, 2016). For instance, to support China's peak carbon dioxide emissions
around 2030, some provinces and/or municipalities jointly launched the ‘Pioneer
Peak Cities Alliance’ (China Network, 2016). Moreover, some states and cities in the
United States have also established carbon trading markets for greenhouse gas
quotas (Weiwei, 2016).
However, the development of commitments does not necessarily mean that their
climate goals will be achieved, but it only means that the first step has been taken. A
long way has still to covered to truly achieve these climate goals. Therefore, as cities
are major contributors to achieve the climate goals, whether cities are meeting their
self-inflicted climate goals should be determined. Therefore, I study the planned
WANG, SENHAO
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greenhouse gas emission reduction targets. To accomplish this, I will address the
following three sub-research questions (SRQ):
SRQ1 What are the targets of cities?
SRQ2 Are these targets ambitious?
SRQ3 Could cities meet their targets?
Each SRQ explains and reports on the main research issues to a certain extent, this is
a progressive process. I believe that a gradual and in-depth exploration of these
questions brings a better understanding and clear image about the current and
future performances of cities’ climate targets.

1.1 Structure of the thesis
This thesis consists of 6 sections. The Intro introduces the background information
and motivation of topic and research questions. Next, the Methodology is divided
into three parts and each part explains the study method for one SRQ. Followed by
the Result section, which also comprises three parts and displays the analysis results
for SRQs. The characteristics of climate targets, targets ambition levels in different
cities and cities’ implementation performances can be found in this section. All
results discussed in the Discussion section, it also discusses the weakness in the
results of every SRQ and corresponding solutions. The Conclusion answers all the
three SRQs and the main research question about whether cities are meeting their
climate goals. The last section, the Reference contains all the citations in my thesis.

2 Methodology
Since there are three different SRQs with different research targets and contents,
three specific but different research methods are needed. Besides, given that SRQ3
markedly differs from the first two SRQs. SRQ3 requires different data and quantity
of research samples. In the following paragraphs, research methods and details are
explained.
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2.1 How to address SRQ1?
SRQ1 is a basic and indispensable question and is the start of this whole research. To
answer this question, documentary research method is introduced in this paper,
which means information is obtained from literatures sources (Ahmed, 2010). The
two main sources help to understand the targets of cities and the most helpful one is
a paper from NewClimate Institute in 2018, which is called Global climate action
from cities, regions and businesses (NewClimate Institute, 2018). In this paper, the
greenhouse gases reduction targets in different target years of about 6,000 cities can
be found, even base year emission data and yearly emission scenarios based on the
final targets can be found as well, so NewClimate Institute database is the major
source of the research objects for SRQ1. The second source is the C40 CITIES
(https://www.c40.org/), which provides histograms for a certain quantity of cities
about their greenhouse gases emission levels in certain years, and emission target in
the future. Besides, because that C40 CITIES also provides the data of Phases of
Compact of Mayors, Emission Reduction Action Areas and Actual Emissions, which
will be explained in SRQ3. In order to keep the continuity and consistency of the
research objects and data for all the three SRQs, C40 CITIES will be the second most
important source of research objects for SRQ1.
Therefore, this paper will focus on the C40 CITIES and NewClimate Institute
databases as the source of the research objects of SRQ1. Countries appear in both
databases will be picked as research country, then the cities belong to those
countries in the NewClimate Institute database will be selected as the research
objects of this paper given that NewClimate Institute database provides data of
almost 6,000 cities, C40 CITIES database will be a supplemented database in the case
of missing or incorrect data in the primary database. Moreover, the climate action
plans found in the website of the Global Covenant of Mayors for Climate and Energy
(https://www.globalcovenantofmayors.org/about/history-compact-of-mayors/)
could possibly be a supplementary information source when necessary.
Combining the information from the above two main sources and one alternate data
source, the selected cities’ climate commitments will be clear.
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2.2 How to address SRQ2?
Due to that the similarity between this research problem and the first one, this
paper finds that this question can share the same research objects with the first
problem, so SRQ2 will study the cities as SRQ1 studies and use the data from SRQ1
to facilitate its research.
A standard to define a climate commitment is ambitious or unambitious is needed.
In fact, due to different cities have different population, social context, history and
technology level, every city has its own standards to define ‘ambitious’.
Consequently, this paper adopts a standard commitment set by a climate agreement
called ‘Under2MOU’, which suggests cities to reduce the emission by 80% to 95%
below 1990 levels or to 2 annual metric tons of carbon dioxide equivalent per capita,
by 2050 (NewClimate Institute, 2018). In order to facilitate comparison and draw
conclusions, an indicator called ‘Annual Reduction Target (%)’ is introduced, which is
from a formula:
𝐴𝑛𝑛𝑢𝑎𝑙 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑇𝑎𝑟𝑔𝑒𝑡 =

𝑃𝑒𝑟𝑐𝑒𝑛𝑡 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛
𝑇𝑎𝑟𝑔𝑒𝑡 𝑌𝑒𝑎𝑟 − 𝐵𝑎𝑠𝑒 𝑌𝑒𝑎𝑟

By applying this formula, not only the annual reduction targets of cities can be
gained, but also the Lowest Standard Annual Target (%) and the Highest Standard
Annual Target (%), which are 1.3% and 1.6% based on the suggestion of Under2MOU
(NewClimate Institute, 2018). Then this paper draws conclusions from the results of
comparisons between cities’ Annual Reduction Target and the Lowest Standard
Annual Target and the Highest Standard Annual Target. There are three conclusions
can be reached, firstly, for the cities who have higher Annual Reduction Targets than
the Highest Standard Annual Target, their targets are considered as ambitious.
Secondly, for the cities whose Annual Reduction Targets are lower than the Lowest
Standard Annual Target, their targets are considered as unambitious. Lastly, if a
city’s Annual Reduction Target is between the Lowest Standard Annual Target and
the Highest Standard Annual Target, it has a standard climate target.
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2.3 How to address SRQ3?
Although SRQ3 has two indicators, both indicators share the same research samples
for consistency of the research. Indicator B will do its research based on the
selection of research samples of indicator A. Then, to introduce the selection of
research objects for indicator A of SRQ3, a global climate data collection platform
called carbonn Climate Registry (https://carbonn.org/) needs to be introduced. It is a
voluntary and public platform providing the data from various levels of
governments, including the data of climate targets, greenhouse gas emissions
performances, plans and climate change mitigation and adaptation actions, which
are important for the research of indicator A. Besides, C40 CITIES and NewClimate
Institute also provide essential data for the research. In the consideration of
research consistency and data availability, SRQ3 would leave the research countries
selected by SRQ1 unchanged and select all the cities from those countries that
carbonn Climate Registry, C40 CITIES and NewClimate Institute databases both have
as research objects. Which data from these databases would be applied for SRQ3 is
detailed introduced in Chapters 2.3.1 and 2.3.2.
Besides the selection of research objects, the methodology to investigate whether
the target cities are on the track to fulfill their climate commitments is also needs to
be introduced before getting any further. This research uses the qualitative method
by Jurriaan De Boer (2014), which evaluates the possibility of the selected companies
to perform their climate commitments as intended. There are two indicators applied
in her research method, which are Coherence of commitment and action and
Implementation performance. By studying these two indicators, we could know if
the selected cities could achieve their climate commitments by the deadlines.
The first indicator answers two questions:
1.

Do the selected cities develop emission reduction measures to achieve their

commitments?
2.

Are the adopted climate plans sufficient and efficient enough to lead the target

cities to reach their commitments?
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While the second indicator focuses on the emission reduction measures’ outcomes
and the implementation performances of climate plans. It asks if the midterm results
supportive enough to help target cities to accomplish climate commitments. In other
words, indictor A evaluates cities’ climate plans quality and indicator B evaluates
cities’ actual climate performances.
A detailed description of these two indicators will be found below.

2.3.1 Indicator A: Coherence of commitment and action
Climate commitments need concertedly effective actions, otherwise it will be empty
promises. Therefore, the purpose of this indicator is to know the climate action plans
quality of cities and combine with the study of indicator B to know if a high-quality
plan means a high probability of achieving the goal.
This article uses four scores (0 ~ 4) to show the result of Indicator A by referring to
the study of (Jurriaan De Boer, 2014), which are 0,1,2,3 and 4. There are two scoring
criteria will be described in next paragraph, based on which this paper will score the
selected cities twice. The final score is the average number of two scores and it is
expecting to represent the quality of emission reduction plans of cities. If the final
scores are smaller than or equal to 2, the corresponding cities are deemed to have
weak climate plans. For the cities who have the score bigger than 2 but smaller than
or equal to 3, they are considered that they have passable plans, while for the cities
which scores bigger than 3 or smaller and equal to 4 are deemed that they have
excellent climate plans. Below is the visualized table of the grading system.
Table 1 Scoring system (Jurriaan De Boer, 2014)

Scores

0

Plan Quality

1

2

3

0⩽x⩽2

2<x⩽3

3<x⩽4

Weak

Passable

Excellent

4

As introduced above, there are two scoring criteria applied referred from C40 CITIES
database in this paper which are Phases of Compact of Mayors and Emission
Reduction Action Areas.
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The Phases of Compact of Mayors includes four different phases in total, which are
Phase 1: Commitment, Phase2: Inventory, Phase 3: Target and Phase 4: Plan
respectively (Figure 1). According to a paper called ‘Global Covenant of Mayors:
A Definition of Compliance for cities that use CDP or ICLEI’s
carbonn Climate Registry for reporting’ from Global Convenent of Mayors’ (Global
Covenant of Mayors, 2018), Commitment Phase means a city has a registration on
Compact of Mayors, Inventory Phase is explained as within one year a mayor have
an assessment of the current climate impact of his/her city, Target Phase means a
city proposes reduction targets and builds up a measure system within two years
after registration, and Plan Phase means a city proposes a systematic and strategic
action plan which shows it would reach its climate targets.

Figure 1 Phases of Compact of Mayors

This paper considers the Phases of Compact of Mayors as the vital evidence to give
scores to the selected cities. One phase represents one point, no phase means no
scores, so if one city has completed all the four phases, from which that city will get
4 points.
For the cities in the C40 CITIES database, it is easy to find the data of Phases of
Compact of Mayors since C40 CITIES initiates this criterion. For other cities which are
from the carbonn Climate Registry database, there are two kinds of situations. The
first situation is that a part of cities has available data of Phases of Compact of
Mayors in their profile pages. The second situation is that for the rest of cities, they
are lacking for the data of Phases of Compact of Mayors, in which case this paper will
grade the Phases of Compact of Mayors according to the data provided by the
WANG, SENHAO
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carbonn Climate Registry database. The carbonn Climate Registry database has listed
cities’ climate targets, action plans and performance, and inventory data. Therefore,
when climate targets can be found, this paper will acknowledge that city has
completed the Target Phase, when one city has action plans, that city can be
considered that completed the Plan Phase and if a city has inventory data under its
performance page, then Inventory Phase is seen as completed. Lastly, since cities
can be found in the carbonn Climate Registry database, they obviously have
completed the Commitment Phase. For instance, according the carbonn Climate
Registry database, the Italian city Bologna has promised to reduce its emission by
20% by 2020 compared to 2005 emission level and its inventory data can be found
under the performance page, but it does not have action plans in its profile page, so
Bologna is considered as has completed three phases, which are Commitment Phase,
Target Phase and Inventory Phase.
The second criterion demonstrates the action areas one specific city is working on to
reduce greenhouse gases emission. For instance, Amsterdam is committed in
reducing emission in 10 areas which are private transport, buildings, communityscale development, waste, energy, finance and economic development, food and
agriculture, outdoor lighting, mass transit and water.
Different with last criterion, it is easier to grade the Reduction Action Area criterion
for cities from both the C40 CITIES and carbonn Climate Registry databases. For cities
from C40 CITIES database, the data can be found in the profile pages of cities, which
is readily available, while for cities from carbonn Climate Registry database, this
research needs to find out how many action plans there are for one city, and what
action area do they represent. Taking the Thai city Chiang Mai as an example, in its
profile page of carbonn Climate Registry database, there are 4 actions called
Sustainable and Integrated Urban Transport, Catalyzing Sustainable Tourism,
Sustainable Urban Tourism Through Low Carbon Initiatives and Energy Efficiency,
which involve transport, buildings, facilities, waste and commercial sectors, so city
Chiang Mai is taking reduction actions in totally 5 areas.
Here is the scoring mechanism for the criterion Emission Reduction Action Areas. For
cities who do not have action areas, they could not get any points. For cities who
have from 1 to 3 action areas, they could only get 1 point. For cities who have from 4
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to 6 action areas, they are considered at the could get 2 points. For cities who have
from 7 to 9 action areas, they could get 3 points. If a city has at least 10 action areas,
it could get full points (4). Hence, in the case of Amsterdam, it is graded 4 points.
It is important to emphasize that the score is simply determined by the quantity, i.e.
the quantity of phases of Compact of Mayors completed and the quantity of
emission reduction action areas. This indicator hopes to know the quality of the
emission reduction plans.

2.3.2 Indicator B: Implementation performance
This indicator is about an assessment of the collected information, obtaining
conclusions about the implementation status of the selected cities in achieving their
climate goals. The assessment is a simple data comparison. Selecting a specific year,
which has actual emission numbers and predicted emission obtained from a scenario
that predicts the pathway to the final emission target, as comparison year at first.
Then comparing this year’s actual emission and the predicted emission. Finally, a
trend can be obtained from the comparison which shows the status of cities’
emission reduction implementation. On one hand, if the actual emission number is
lower or equal to the predicted emission, it can be said that this city is on the track
to meet its emission commitment which represents good implementation
performance. On the other hand, when the predicted emission is lower than the
actual emission, the city is considered as off the track to meet its commitment.
Moreover, due the potential problem of information availability, if any of these two
types of emission data of one city cannot be found or they both cannot be found,
which means the comparison cannot be executed, this city will be identified as
‘unclear’. In sum, this indicator has three levels to category cities’ different
implementation performances, they are ‘On track’, ‘Off track’ and ‘Unclear’.
Although indicator B shares the same research samples with indicator A, it uses
different databases since its different research content. For the estimated emission
data, NewClimate Institute provides the so-called ‘Target emission trajectory’ data,
which contains the predicted emission data from 2015 to 2030. For the actual
emission data, the page of C40 CITIES and CDP Citywide Emissions Map
WANG, SENHAO
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(https://data.cdp.net/Emissions/2016-Citywide-Emissions-Map/iqbu-zjaj#revert )
provide data of cities’ greenhouse gases emission in certain years. Therefore, this
paper will decide the comparison year when the predicted and actual emission data
are both available. Please note that when a city only has available actual emission
data before 2015, this paper would extrapolate the emission data in a certain year
based on the predicted emission in 2015 and its annual reduction target, to avoid
unnecessary confusion, this paper still calls the extrapolated emission as predicted
emission. Below is the calculation formulation:
𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑖𝑛 𝑌𝑒𝑎𝑟 𝑋 =

2015 𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛
(1 − 𝐶𝑖𝑡𝑦 𝐴𝑛𝑛𝑢𝑙 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛%)DEFGHI

2.4 An Example
In this section Amsterdam is picked as an example city for a more intuitive
illustration. Amsterdam commits reduce 40% emission by 2020 compared with
emission number of 2008 according to the NewClimate Institute database, so clearly,
Amsterdam has a target and the target is 40% reduction.
Next, for the SRQ 2, the annual reduction target of Amsterdam is 3.33%, which is
twice as big as the annual reduction target (1.58%) (NewClimate Institute, 2018), so
Amsterdam is considered that has an ambitious target.
Moreover, Amsterdam has 4 phases and 10 Emission Reduction Action Areas which
enable Amsterdam to get double 4 points (C40 CITIES, 2016). Consequently, it has 4
points in average, which represents it has an excellent plan quality.
Lastly, the actual emission data of 2015 could be found (C40 CITIES, 2016), which is
4.084 Mtons. Therefore, in the case of Amsterdam, 2015 is selected as the base year
for comparison. According to NewClimate Institute database, the predicted emission
of Amsterdam in 2015 is 3.628 Mtons, which tells that the actual emission is slightly
higher than the predicted emission, so Amsterdam is off track to meet its climate
targets.
To sum up, Amsterdam does have a climate target which is ambitious. As response
to its climate target, corresponding climate plan is formulated and covers a good
number of action areas, which has an excellent quality. However, Amsterdam
WANG, SENHAO
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unsatisfactorily could not reach the predicted emission level in 2015, since it emitted
slightly higher actually. Although Amsterdam has an excellent climate action plan, its
poor performance in 2015 showed that Amsterdam might be off the track to meet
its commitment.

3 Results
Similarly, because there are three research questions, like methodology, the result
will be discussed in three different sections.

3.1 What are the targets of cities?
3.1.1 Geographic distribution characteristics of urban climate target
data
To answer this question, as introduced before, this paper selected countries that C40
CITIES and NewClimate Institute databases both contained, then selected cities from
those countries which had climate targets in NewClimate Institute database.
Therefore, 4,735 cities were chosen and all of them had climate commitments. Of
which 4,489 cities were from Europe, taking up almost 95% of total (Figure 2), while
there were 106 cities from North America (2%), 99 from Asia (2%), 20 from Latin
America (0.4%) and 13 from Oceania (0.2%). Africa had the fewest cities, which was
only 8.
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There were 14 European countries included in the research, which were
Netherlands, Greece, Spain, Switzerland, Germany, United Kingdom, Italy, Norway,
France, Sweden, Poland, Denmark, Turkey and Israel respectively. Among which
Italian cities were the most, 3,054 out of 4489. The second most was Spanish cities,
1088. Israel only had 4 cities chosen, which ranked at the bottom (Figure 3).
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Figure 3 European Cities Distribution

Cities from China, Indonesia, Malaysia, Philippines, South Korea, Japan, India,
Thailand and Jordan were selected as Asian research objects. Japanese cities
accounted for 61% of total, which had the biggest proportion. There was a wide gap
between the first and the second place, the second one, China, only owns 8 cities.
Indonesia, Philippines, South Korea and Thailand shared the same quantity of cities
(6). Moreover, India, Jordan and Malaysia had the fewest cities among all Asian
countries, which were 1, 2 and 3 respectively.
The research cities from Latin America were comprised by Colombia, Argentina,
Brazil, Mexico, Peru and Ecuador. Of which Mexican cities were the most, which
were 8. Brazil ranked second with only one city fewer. Argentina, Peru and Ecuador
ranked at the bottom with only 1 city, while Colombia ranked at the second last with
2 cities.
Africa, North America and Oceania had only two countries in the research. South
Africa and Tanzania stood for Arica, with 7 and 1 cities separately. United States of
America and Canada represented North America, with 86 and 21 cities, while
Australia and New Zealand had 10 and 3 cities respectively, on behalf of Oceania.
Quantity
3054

1

© GeoNames, MSFT, Microsoft, NavInfo, Navteq, Wikipedia

Figure 4 Dataset Cities Distribution Map

In conclusion, the geographic characteristics of data showed that the distribution of
data was very uneven. Europe had the far more available data than other continents,
taking up 95% of the total, followed by North America, Asia, Latin America, Oceania
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and Africa. Moreover, even if within one continent, different countries also had
different quantity of cities, for example Spain and Italy jointly contributed 87% of the
total number of research cities, which was far higher than the share of other
European countries. Although this situation was not so obvious in other continents,
it still existed. This paper speculated there were three reasons for those phenomena.
The first was that for the continents and countries with more cities having climate
targets because they paid more attention on the urban climate problems than
others, the second was they were more willing to share their information to the
public, and the last reason was they had more cities than other continents or
countries. Unfortunately, this paper could not find any researches had discussed the
same thing.

3.1.2 Analysis of urban climate target data
The basic components of urban climate targets were base year, target year and
reduction percentage. Base year means the staring year of cities’ commitments,
target year means the year cities commit to reach their targets, and percentage
reduction means how much percentage do cities promise to reduce.
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Figure 5 Base Years of Urban Climate Target
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Figure 5 demonstrated the distribution of base year data, 1727 cities promised to
reduce its emission in 2005, accounting for 36%1 of the total, which was the most.
The second most promised time was 2007, with 846 cities and almost 18% of the
total. 2010 ranked at the third place with 537 cities and 11% proportion. 2011
ranked behind 2010 with a small gap of 87 cities. Based on the result of Figure 5,
2005 is a year of blowout growth for urban climate commitments, and new cities
continued to join over the next six years. Also, most cities concentrated in the period
from 2005-2011 to make climate commitments, with 4206 cities and 89%
percentage. Only very few cities started taking action very late.
According to Figure 7, almost all the cities wished to reach their targets in 2020, The
number has reached an astonishing 4434, accounting for nearly 94%. It was very
encouraging seeing cities were so ambitious that they wish to reach targets in the
very 2 years. 2030 was the second most welcomed target year, 83 cities wanted to
reach targets in 2030. Followed by 2050, 63 cities promised to reach their climate
commitments in 2050. 2007 ranked at the forth place with 54 cities.
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Figure 6 Target Years of Urban Climate Target

Figure 7 shows that 2044 cities committed to reduce 19-21% emission, which was
the biggest group of the total, with 43 percentage. The next was 21-24%, with 812
cities and 17%. 24-26% had the third most cities (697 cities), taking up 15% of the
total. Based on the result, this paper found that most cities committed to reduce 191 36%= (1727/3574) % which is based on the formula Percentage= (Quantity/Total Quantity) %. The percentage data obtained
below are all derived from this formula and will not be explained again if figures do not share the percentage data.
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29% emission, it could possibly mean that cities were not very radical in making
emission reduction promises.
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Figure 7 Reduction Percent of Urban Climate Target

3.2 Are these targets ambitious?
It is introduced that SRQ2 shares the same research objects with SRQ1, therefore,
there were 4735 cities were studied for SRQ2.
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Figure 8 Ambitious, Standard and Unambitious Urban Climate Target
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Among all 4735 urban climate targets, there were 2926 ambitious ones, which was
the biggest group (63%), 1518 standard targets (32%) and only 255 unambitious
targets (5%) (Figure 8). It was encouraging to see that most cities were trying to
make high level targets and only 5% cities had unambitious climate targets. After
having a preliminary impression about the whole situation, the next section would
introduce the geographic distribution characteristics of Ambitious, Unambitious and
Standard targets.

3.2.1 Geographic distribution characteristics of Ambitious,
Unambitious and Standard targets
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Figure 9 Current Status of Urban Climate Targets in Continents

The figure above demonstrated that the current status of urban climate targets,
which was discussed in continents. 97% climate targets of Europe met the
requirements of the standard target which was the sum of the percentage of
ambitious and standard targets. In detail, Europe had the highest proportion in
ambitious climate targets (64%) and standard climate targets (33%) compared to
other continents. Besides, Europe also had the lowest proportion in unambitious
climate targets.
Oceania and Latin America had 70% among the total climate targets meeting the
requirements of the standard climate targets. Oceania was also a continent with
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lowest standard targets (8%) and had 31% unambitious targets. Latin American was
the continent which had the highest proportion in standard climate targets (20%)
and the lowest unambitious climate targets (30%) after Europe. With a gap of only
2% from both Oceania and Latin America, North America had 68% targets which met
the standard, with specifically 51% ambitious targets, 17% standard targets and 32%
unambitious targets, while Africa had 63% of total climate targets meeting the
standard. Asia had the lowest percentage in ambitious targets unfortunately (27%),
with a response to which, Asian cities had highest proportion for unambitious
climate targets (58%). Therefore, Asia had the lowest proportion in the climate
targets which met the standard targets (42%).
In the following paragraphs, the detailed status of climate targets is discussed in
countries.
Table 2 Details of European Countries Urban Climate Target

Table 2 showed the situation of climate targets across 14 European countries, in
which the respective proportions of three different types of cities climate targets can
be found. United Kingdom, Israel and Turkey had the most percentage of ambitious
and standard climate targets. Spain, Italy, Greece, Switzerland and Denmark also did
a good job with more than 90% ambitious and standard urban climate targets.
Germany and Poland only respectively had 65.3% and 62.5% ambitious and standard
urban climate targets with more than 30% unambitious targets.
Table 3 Details of Asian Countries Urban Climate Target
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By reading the table above, this paper found that Malaysia, India and Jordan had the
highest percentage for the sum of ambitious and standard climate targets, which
were 100%. Indonesia and South Korea separately had 83.3% and 80% ambitious and
standard climate targets. There was a significant decrease in the proportion of
ambitious and standard climate targets for the rest of countries, there were only
50%, 34.4%, 33.3% and 25% of targets conformed to the standard in Philippines,
Japan, Thailand and China.
Table 4 Details of Latin American Countries Urban Climate Target

Table 4 demonstrated that Peru, Ecuador and Argentina had 100% in ambitious and
standard climate target, while Colombia had only 50% of corresponding targets.
Due to that North America, Africa and Oceania all only had two countries, in order to
make comparison more logical and reasonable, this paper integrated their tables
into one table (Table 5). From which, it could be tell that Tanzania had 100%
ambitious and standard climate targets. Australia had 80% ambitious and standard
targets, while New Zealand, which was also from Oceania, had only 33.33% of
targets conformed to the standard with up to 66.67% unambitious targets.
Table 5 Details of North American, African and Oceanic Countries Urban Climate Target
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Appendix 1 contained the respective proportions of three different types of urban
climate targets of all the 35 research countries, from which this paper found that
there were 10 countries had 100% of targets that conformed to the standard,
accounting for about 28.6% of the total research countries. Moreover, there were 13
countries had more than 70% and less than 100% ambitious and standard targets,
occupying 37.1% among all the countries while there were 11.4% of countries with
less than 40% of targets conformed to the standard.
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3.2.2 Correlations between Ambitious, Unambitious and Standard

1=Ambitious; 2=Standard;
3=Unambitious

targets with base year emission

3

2

1
0.00

30.00

60.00

90.00

120.00 150.00 180.00 210.00 240.00 270.00 300.00

Base Year Emission (Mtons)
Figure 10 Relation Between Base Year Emission and Ambitious, Standard, Unambitious Target

Figure 10 told the relation between base year emission and targets ambitious level.
The x-axis was base year emission of cities, the data were from NewClimate Institute
database, while the y-axis used 1,2,3 to represent ambitious, standard and
unambitious urban climate targets separately. Because of the lack of base year
emission data, Chinese cities except the New Taipei City and Joondalup from
Australia were not included in Figure 10. It was observed that except individual
extreme cases, ambitious and unambitious categories had the same dispersion
characteristics. The spreading basically covered all ranges of emission level. In that
case, one can say that a city’s base year emission level would not affect if a city
prefers to propose an ambitious or unambitious climate target. However, the
dispersion of cities with standard targets were slightly different from the dispersions
of unambitious and ambitious, it seemed cities with slightly higher base year
emission prefer not to make standard climate targets.
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3.3 Results of SRQ1 and 2 excluding European cities
Since European cities took up 95% of total research samples in the study of SRQ1
and 2, the results of these two SRQs were dominated by Europe, which led to a lack
of representativeness in the study. Therefore, in this part, this paper would analyze
the data only belonging to non-European cities and demonstrate the results, to seek
the potential differences compared to the results including European cities.
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Figure 11 Base Year of Urban Climate Targets Excluding European Cities

As shown in Figure 11, most popular base year group was 2006-2010, with 71 cities
and accounting for 29% of the total cities. 2002-2006 year group had the second
most cities, which was 65 cities and taking up 26% of the total. The third popular
year group was 1990-1994 with 55 cities and 22 percentages. Ranking behind 19901994 were 2010-2014 and 1998-2002 year groups, with respectively 38 and 11 cities.
Comparing the results including European cities, which showed that 2005-2011 was
the most popular base year group. This paper thinks although there were differences
existing, these two results were quite close.
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Figure 12 Target Years of Urban Climate Targets Excluding European Cities

Figure 12 illustrated the distribution of target years only including non-European
cities, from which this paper knew that 2016-2020 year group was the most popular
one, with 123 cities and occupying 50%. Moreover, among all the 123 cities, there
were 106 cities aimed to reach their targets in 2020. The second popular year group
was 2048-2052, with 56 cities and occupying 22%. Ranking behind 2048-2052 was
2028-2032, with 33 cities and occupying 13%. No cities set 2044-2048 year group as
target year. The conclusion was same with the conclusion drawn from the base years
analysis, the results of target years excluding European cities was very similar to the
results including European cities.
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Figure 13 Committed Reduction Percentage of Urban Climate Targets Excluding European Cities

Figure 13 showed that 90 cities committed to reduce 16-31% emission in the future,
which took up around 36% of the total. This made 16-31% become the most popular
committed emission reduction percentage and this result coincided with the results
including European cities. The second most popular committed reduction
percentage group was 1-16%, with 55 cities and occupying 22%. 76-91% committed
reduction percentage group followed behind, with 39 cities and accounting for 15
proportion.
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Figure 14 Ambitious, Standard and Unambitious Urban Climate Target Excluding European Cities
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Figure 14 grouped the urban climate targets of non-European cities into ambitious,
standard and unambitious groups, from which this paper found that the number of
cities with ambitious and unambitious targets were basically same, they were 104
and 103 respectively, so they both occupied about 42% of the total cities. Moreover,
there were only 39 cities with standard targets, accounting for 9% of the total. This
result was much different from the results including European cities, the proportion
of cities with ambitious targets decreased by 21%, the proportion of cities with
standard targets fell by 23% whereas the proportion of cities with unambitious
targets increased by 37%
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Figure 15 Relation Between Base Year Emission of Non-European Cities and Ambitious, Standard,
Unambitious Target

Figure 15 demonstrated that the dispersion for both cities with ambitious and
unambitious targets lacked differences when extreme data were ignored, so base
year emission level would not affect whether a city is more willing to make an
ambitious or unambitious target. However, cities with standard targets had different
spreading, it showed that cities with relatively higher base year emission would
prefer not to make standard targets. These results were totally same with the results
concluded from Figure 10.
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3.4 Could cities meet their targets?
Based on the selection rules presented in the methodology chapter, 197 cities were
selected for SRQ3.
Because that SRQ3 is designed to be researched by two indicators which are
Indicator A: Coherence of Commitment and Action and Indicator B: Implementation
Performance, the result is introduced in two sections.

3.4.1 Indicator A: Coherence of commitment and action
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Figure 16 Chance of Reaching Urban Climate Target

Figure 16 demonstrated that there were 118 of the cities selected had a relatively
high climate plan quality (60%), among which 50 cities (25%) had excellent plan
quality, while 68 cities (35%) had passable plan quality. The rest 79 cites took up 40%
of the total, they only had weak plan quality. Moreover, as illustrated in Figure 17,
the lowest score given was 0.5 points and 3 cities were graded as 0.5. They were
Wroclaw (Poland), Wuhan (China) and Wyndham City (Australia). The opposite was
there were 24 cities were given a full mark (4). Most cities were graded as 2.5 points.
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The figure below (Figure 18) showed the relation between the cities’ climate plan
quality and base year emissions. Due to that 81 of 197 cities’ base year emission data
were missing, they were excluded of this figure. The dispersions of cities with
passable and excellent plans were very similar. Except two extremely big data, the
spreading of them covered all ranges of base year emission. It was interesting to find
that cities with weak plan quality were only cities with no more than 30,000,000 tons
base emission, which meant cities with relatively higher base year emission seemed

1=Excellent plan; 2=Passable; 3=Weak
Plan

more possible to have high quality of climate plans.
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Figure 18 Cities’ Climate Plan Quality in Relation to Base Year Emission
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Figure 19 illustrated the relation between cities’ climate plan quality and cities’
committed reduction percent. The dispersions of cities with excellent plans, cities
with passable plans and cities with weak plans lacked differences, and they all
covered a broad scale of committed reduction percent level. For cities who had
relatively lower (10% below) and higher (96% higher) reduction commitments, they
possibly had higher quality of climate plans. Same with Figure 18, 81 cities were not
included in Figure 19 because of lacking of committed reduction percent data.
1=Excellent Plan; 2=Passable Plan;
3=Weak Plan
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Figure 19 Cities’ Climate Plan Quality in Relation to Committed Reduction Percent

From the figure below (Figure 20), this paper found the relation between cities’
climate plans quality with the ambitious level of their targets. It was interesting to
find that as the quality of cities’ climate plans were increasing, from weak to
excellent, the amount of city with ambitious goals are on the rise, which meant cities
with ambitious targets seemed more possible to have a high climate plan quality.
However, there were no relations found between standard and unambitious targets
with the quality of cities’ climate plans. Please be aware that because of there were
94 cities not included in the dataset of SRQ2, so they do not have ambitious level
data, they were not included in Figure 20 either.
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Figure 20 Cities’ Climate Plan Quality in Relation to Ambitious, Standard and Unambitious Targets Level

WANG, SENHAO

36

3.4.2 Indicator B: Implementation Performance
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Figure 21 Status of Climate Targets Implementation Performance of Cities

Indicator B carried out a research based on 197 cities selected by indicator A for the
reason of research consistency, according to the result, the biggest part was cities
with unclear implementation performance, with 145 cities and 74%, which meant
that most cities lacked emission data. Moreover, even if other cities had available
data, they were not very updated. The number of cities on the track and off the track
to meet their commitments were very close, there were 28 cities off the track to
meet target, which was the second biggest part with 4 cities more than cities on the
track to reach targets (Figure 21). In other words, only 12% cities had lower actual
emission than their projected emission, for the rest part, there were 14% cities had
higher actual emission and 74% cities did not have emission data. It was hard to be
satisfied with such performances. Then let us move to Figure 23, to see if there were
any correlations between cities’ implementation performances and base year
emission.
Ignoring two extreme data, Figure 22 shows that the dispersions of cities on track
and cities off track were very similar. Base on which, it was found that no direct
relations found between these two categories of implementation performance
status and base year emission. In conclusion, base year emission level did not affect

WANG, SENHAO

37

the implementation performances of cities. However, it seemed that cities with
relatively lower base emission had more possibility in lacking emission data and thus
had unclear implementation performances.

1=On track; 2=Off track; 3=Unclear
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Figure 22 Cities’ Implementation Performances in Relation to Base Year Emission

Figure 23 was about the correlation between cities implementation performances
and committed reduction percent. From which this paper found all the categories
were spreading widely. Also, when the committed reduction percent was below
10%, cities were more possible to be on track to meet their targets, so this paper
reckon this level of committed reduction targets were feasible.
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Figure 23 Cities’ Implementation Performances in Relation to Committed Reduction Percent
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However, was there any relation between cities’ Implementation Performances with
targets ambitious level? Because this paper attempted to know if the targets
ambitious level would affect cities’ implementation performances, cities with
unclear performance were excluded from the study. Moreover, 94 cities without
targets ambitious level data were excluded either. Then this paper found there was
no relation between cities’ implementation performance and target ambitious level
due to the change was too subtle to find rules (Figure 24).
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Figure 24 Cities’ Implementation Performances in Relation to Ambitious, Standard and Unambitious
Targets Level

WANG, SENHAO

39

4 Discussion

4.1. What are cities climate targets and Are these targets ambitious?
This paper addressed three SRQs: SRQ1. What are cities climate targets? SRQ2. Are
those targets ambitious? SRQ3. Will cities meet their targets?
Most cities start to commit to reduce emissions in 2005-2011 and wish to reach
targets in 2020 (SRQ1). Most targets are not very high and 19-29% is the most
common target range. These results mean although cities may not realize the
responsibility of improving climate very early and may not have high targets, they set
themselves an early deadline. However, the main weakness in SRQ1 that needs to be
addressed is the representative issue of my dataset, since cities in my dataset were
not selected evenly, European cities almost take up all of the total (4,489 out of
4,735) and Italy and Spain nearly accounted for all the European cities (3,054 and
1,088 out of 4,489).
For the first characteristic of data distribution can be confirmed by other databases
like Global Covenant of Mayors (https://www.globalcovenantofmayors.org/cities/)
or the UNFCCC’s Non State Actor Zone for Climate Action (NAZCA) Platform
(http://climateaction.unfccc.int/). Figure 25 is a data map screen-captured from
Global Covenant of Mayors, it is very obvious that Europe have denser distribution of
points than other continents, which means Europe have more cities registered in the
database. On the one hand, it may because Europe is leading the campaign to
reduce emission in cities. According to the reports from (Reckien et al., 2018) and
(Climate Action, 2018), Europe’s mayors were calling other cities to reduce emission
and 66% of EU cities have a mitigation or adaptation plan. On the other hand, it may
because European cities are more willing to share their data concerning about urban
climate conditions since European cities have more available data in the internet and
of course, the organization like EU Covenant of Mayors also could prove European
cities’ hard work in creating an information share network.
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Figure 25 The Data Map from Global Covenant of Mayors
(https://www.globalcovenantofmayors.org/cities/)

For the second characteristic of data distribution, unfortunately, I could not find a
study that could explain why this situation happens. My results speculate that this is
because of the of restricted research samples’ filter conditions and the
characteristics of the selected database. Filter conditions of research samples means
this paper only chose cities which have the essential data for this research, the
essential data are climate targets, base year emission, phases of Compact of Mayors
completed numbers, emission reduction action areas numbers and actual and
predicted emission in a specific year. Because of the need for so many kinds of data,
the requirements for database selection are stringent and the number of cities that
meet the requirements is bound to be small. On the other hand, among all the three
databases used in the paper, NewClimate Institute, C40 CITIES, Global Covenant of
Mayors for Climate and Energy and carbonn Climate Registry, NewClimate Institute
database provides the most data throughout the whole research, due to which my
dataset is influenced a lot by NewClimate Institute database. Because out of a total
of 6198 cities in this database, 3128 are Italian cities and 1498 are Spanish cities.
To overcome the low representative weakness mentioned above and improve the
representative of the research result is to make analysis for all non-European cities
according to my all three research questions (See Chapter 3.3), to see what would
the results be like without the influence of European cities.
SRQ2 helps to understand that most urban climate targets are ambitious and city
base year emission level would not affect a city prefer to make an ambitious or an
unambitious target, but lower base year emission will make cities more willing to
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make standard targets. As SRQ2 and SRQ1 use the same dataset, SRQ2 has the same
representative weakness as SRQ1 does. This will not be discussed repeatedly.

4.2 Could cities meet their targets?
SRQ3 is studied by two indicators, the results of indicator A show that about 60% of
cities have relatively high climate plan quality, while 40% cities only have weak plan
quality. Indicator B tells that 12% cities are on track to meet their targets, 14% are
off track to make their promises come true, whereas the rest 74% cities have unclear
implementation performances.
The main challenge for both indicator A and indicator B was the poor data
availability. Indicator A lacks data regarding of phases of compact of mayors
completed, indicator B lacks data of actual emission and predicted emission.
For indicator A, although C40 CITIES provides phases of compact of mayors
completed data and emission reduction action area data, there only is a very limited
number of cities having these data. Therefore, for several cities which do not have
phases of compact of mayors completed data, this paper needed to collect necessary
information from carbonn Climate Registry database and then grade those cities
according to the definitions of the 4 phases from (Global Covenant of Mayors, 2018).
This method is subjective, which may lead to errors in the results of the study.
However, if I can collect the scores from multiple people and get the average, the
results will be a lot more objective. This is the way to overcome subjectivity and
reduce the error.
The problems caused by the lack of data for indicator B are no updated actual
emission data or no data at all, which further leads to a reduction in the number of
research samples. In this case, I think that investing more time in finding more
databases is an effective way and it is hoped that cities will be more active in sharing
their own data and being supervised by the public.
Moreover, SRQ3 has the same weakness with SRQ1 and SRQ2, which is lack of
representativeness. It is because the lack of data, resulting in a very limited number
of research samples that can be selected. I believe that this weakness would be
overcame when more data become available.
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5 Conclusions
In this research, three different but related questions concerning about cities climate
targets are discussed to give a rough image of how cities are doing to contribute the
movement to slow global warming. There are 4735 cities joining the research of
question What are cities climate targets and question Are those targets ambitious
while there are only 197 cities joining the research of question Will cities meet their
targets.
For the first SRQ, my study found that nearly 69% of total cities commit to reduce
emission 19%-29%, among which the quantity of cities with 19%-21% emission
reduction goal is the most, which is 2055 cities. 6 cities have the lowest targets
which is only 1-4%, besides there are 27 cities have up to 99%-100% emission
reduction ambition. 2005 is the most significant year for urban action to reduce
emissions, because 1727 cities have made their climate commitments during this
year. 1990 is the earliest base year with respect to which when 126 cities expressed
their targets to reduce emission, while 3 cities make their promises in 2016. Taking a
look at the whole figure, this paper found that cities are concentrated to start
emission reduction actions in the period of 2005-2011, because there are 4206 cities
which is taking up 89% of the total promise to take actions in that period. Moreover,
up to 4434 cities out of 4735 cities want to reach their targets by 2020. Out of 4434
cities, there are 4328 cities are from Europe, in other words, the efforts of European
cities have greatly advanced the date of fulfilment of the promise. In the webpage of
European Emission, this research finds a policy called 2020 climate & energy package
(European Commission, 2018), which is a set of binding legislation to assure EU could
reach its climate and energy targets in 2020. This explains why most Europeans cities
set 2020 as the target year of their climate commitments to a certain extent. Next,
there are 39 cities wish to finish their climate promises in as early as 2005 and 63
cities wish to reach their goals in as late as 2050. In Sum, the data of base year and
target year show that although cities are not taking actions very early, they wish to
reach their climate targets as early as possible with the lead of European cities.
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By the research of SRQ2, this paper found that 63% cities have ambitious targets,
32% cities have standard targets and 5% cities have unambitious targets. Please be
aware that my measure of if a target is ambitious does not include the emission
growth. The result is very encouraging because 95% cities have at least standard
climate targets which meant that cities were very confident in dealing with climate
problems.
Then this paper also found that European cities have better performances in making
ambitious targets than other cities, whereas Asian cities have the poorest
performances. According the research Global Aggregation of City Climate
Commitments written by (C40 CITIES. ARUP, 2014), this phenomenon is because it is
more challenging for cities with fast economy, population, industrialization increase
to reach an absolute annual emission reduction than cities with stabilized
population, economy and industrialization growth. For them, it is more realistic to
keep emission growth much slower in the future.
Among total 14 European cities, United Kingdom, Israel and Turkey have the best
performances because they only have standard or ambitious targets, while Poland
has the lowest ambitious and standard target occupancy rate. Among total 9 Asian
cities, Malaysia, India and Jordan rank at the first place with 100% ambitious and
standard target occupancy rate, while China has the poorest performance because
its 25% ambitious and standard target occupancy rate. Oceania and Latin America
are the continents with the second-best performance because of 70% targets
meeting the requirements of the standard climate targets. In Oceania, Australia is
the best performance country with 80% ambitious and standard target occupancy
rate, while New Zealand was at the last position with 33% corresponding targets
occupancy rate. In Latin America, Argentina, Peru and Ecuador have 100% targets
that are at least standard targets, while Colombia is the poorest performance
country in Latin America with 50% ambitious and standard target occupancy rate.
North America ranking behind Latin America and Oceania with 68% ambitious and
standard target occupancy rate. America and Canada are the only two North
American countries in the research with separately 68.6% and 65% ambitious and
standard target occupancy rate. The next continent is Africa, with 63% ambitious and
standard target occupancy rate, among which Tanzania is the best performance
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country which has 100% ambitious and standard target occupancy rate while South
Africa ranks at the last position with only 57.14% rate.
It is worth noting that the number of cities in each continent and country in the
database is very uneven, for instance Europe has 4489 cities out of total 4735 cities
and Italy has 3054 cities out of 4489 European cities, so the performance ranking of
continents and countries in this paper is rough and is for reference only due to the
uneven distribution of research samples. This paper hopes that more and more cities
and countries can join the urban emission reduction campaign and generously share
their climate data, so that more accurate evaluation of performances of countries
and continents can be produced.
The last discovery of SRQ2 is that base year emission level would not affect if a city
prefers to make an ambitious or an unambitious target and cities with slightly higher
base emission prefer not to make standard targets.
Moreover, to avoid the low representative weakness of my dataset to get rid of the
dominated influence of European cities, I also make data analysis for non-European
cities based on SRQ1 and 2. The results show that in SRQ1, the results excluding
European cities were very similar with the results including European cities. Although
there were still small differences, which would not affect the affect the overall
conclusion. For SRQ2, there were only 43% ambitious targets and 9% standard
targets, while there were 41% cities had unambitious targets. This finding further
corroborates the conclusion I mentioned several paragraphs which is that European
cities have better performances in making ambitious targets than other cities.
However, non-European cities had same conclusions with the previous analysis
regarding of all research samples, which were that base year emission level would
not affect a city prefer to make an ambitious or unambitious target, but cities with
relatively higher targets would prefer not to make standard climate targets.
The last SRQ studies the coherence of cities’ commitment and action and cities’
implementation performance. Coherence of cities’ commitment and action is
explained as plan quality in this paper. According to the results, 60% cities have
relatively high climate plan quality, among which 25% cities have excellent plan
quality and 35% cities have passable plan quality. The rest 40% cities have weak
climate plans and they all only have lower than 30,000,000 tons base year emission,
WANG, SENHAO

45

which means higher cities’ base year emission could possibly mean higher quality of
climate action plans. Besides, for cities with 10% below or 96% higher emission
reduction commitments, the quality of climate plans were possibly higher. In the
figure showing the correlation between cities’ quality of climate plans and cities’
targets ambitious level, this paper found similar conclusion which is that cities with
ambitious targets seemed more likely to have higher climate plan quality.
Implementation performance is explained as if a city is on track or off track to reach
their targets based on their emission performances and for cities without emission
data, they are considered as cities with unclear performances. According to the
results, this paper finds that the number of cities on track and off track to meet
targets are very close, 28 cities and 24 cities respectively. However, there are 145
cities have unclear performances, accounting for up to 74% of the total, which shows
that there is a serious problem about data availability. Clearly, the results of
indicator B have differences compared to the results of indicator A, this
phenomenon illustrates the gap between plan and actual performance. I believe
cities need to improve their data availability. Also, cities need to improve the
efficiency of climate plan implementation, constantly update the plan according to
the changes in the actual situation to achieve the goal as promises.
Moreover, base year emission and the ambition level of targets would not affect
cities’ performances while cities with 10% lower committed emission reduction
seem more likely to reach targets. However, this is a conclusion that has conflicts
with one conclusion in indicator A, which is that cities with ambitious targets seemed
more likely to fulfill their commitments. This paper reckons that the happening of
this situation is because inconsistency in the number of research samples and
uncertainty of actual implementation. For further explanation, the study in indicator
B involved only half as many research samples as the similar research in indicator A.
Furthermore, in reality, there will be many challenges and uncertainties in the actual
implementation process, which is also possible to lead to an inconsistent research
result.
To sum, it is encouraging that cities do realize their responsibilities in solving climate
change, for which, most of them set ambitious climate goals according to their own
actual situation. European cities clearly are leading in emission reduction. They set
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an example and inspire other cities around the world to act. Moreover, to reach
their climate ambitions as much as possible, cities have volunteered to be monitored
by non-governmental climate organizations and most of them have developed plans
with high quality covering a wide range of action areas. However, the actual
performances of cities are far from ideal. Only 13% of all cities are on track to
achieve their goal, three quarters of all cities have unclear implementation
performances because of lack of data. The rest is off track.
In short, my paper draws the most accurate and rigorous conclusions that can be
drawn under the limited data. The conclusions are most cities not only have
recognized their responsibility in solving global climate change, but also have already
proposed ambitious climate targets and high-quality climate plans. Although some
cities do not have good implementation performances for now, I believe with the
acceleration of the process of emission reduction and the continuous development
of technological innovation, cities’ emission reduction actions would contribute in
solving global climate change to a large extent.
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