Setting a science-based target for Hong Kong

Submission from CarbonCare InnoLab to Council for Sustainable Development on Hong Kong’s
long-term decarbonisation

Many of the submissions to the public engagement phase of the Hong Kong government’s long-term
decarbonisation planning are calling for a science-based approach to target setting.
As part of its Paris Watch programme CarbonCare InnoLab has been working on this question for
over two years.
The concept of science based targets was first developed for companies. In short, the formula is to
divide the company’s GHG footprint by its contribution to GDP, as measured by gross profit divided
by world GDP, and approximate growth rates through 2050 using analyst or internal financial
forecasts to derive the Carbon Intensity Reduction Rate. The concept has been refined in order to
apply it more accurately for different business sectors.
In 2016, C40 Cities, one of the leading city-level climate action organizations, along with the
consultants ARUP, published a report entitled ‘Deadline 2020’ in which they examined the role of
the world’s megacities in contributing responsibly to the achievement of the Paris Agreement goals.
The following principles applied:
1. Cities with different GNPs per capita and different current emission levels are required to take
different pathways of emissions reduction in order that wealthier cities do more, earlier. This is in
line with the UNFCCC principle of ‘common but differentiated responsibilities’ which requires that
more developed countries must take more ambitious climate action sooner than less-developed
countries.
2. The target for Deadline 2050 was net zero emissions by 2050. But if we accept the science that the
planet has a finite carbon budget then targets for 2030 and 2040 also remain important because
they determine the amount of the carbon budget used up during the trajectory to 2050. Setting out
the reduction pathway (the curve on the graph) is an important aspect of responsible climate action
by cities.
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Exhibit One: Deadline 2020 typologies for city level GHG reductions

Source: C40 Cities / ARUP. 2016. Deadline 2020: How cities will get the job done

Exhibit Two: Typology for different cities

Source: WWF. 2019. One Planet City Challenge: Updated Assessment Framework
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Hong Kong’s target according to Deadline 2020
Taking up the Deadline 2020 methodology, CarbonCare InnoLab made calculations in 2018. Hong
Kong clearly falls into C40 Cities / ARUP definition of ‘high GDP per capita, high emissions’ city. As
such, the target for 2030 per capita emissions stood at 2.3 tCO2e.
This contrasts with the HK Government’s stated target of 3.3-3.8 tCO2e stated in ‘Hong Kong’s
Climate Action Plan 2030+’ published by the Environment Bureau in 2017.
Exhibit Three: Comparing Deadline 2020 and HK Government reduction targets.

5

Source: Carbon Care Asia. 2018. Paris Watch Climate Action Report: Hong Kong’s contribution to the Paris Agreement goals

2019: Science Based Targets for Cities Further Developed
In 2019, ARUP, working with the Worldwide Fund for Nature (WWF) further refined the sciencebased targets for cities as part of their One Planet City Challenge programme. The advisory panel for
this research included the three most important city-level coalitions: C40 Cities (of which Hong Kong
is a Steering Committee member) ICLEI Local Governments for Sustainability and the Global
Covenant of Mayors for Climate and Energy. Together these associations include around 10,000
cities as members. The advisory panel also included the scientists group that underlies the Paris
Climate Agreement; the Intergovernmental Panel on Climate Change (IPCC), the leading GHG
emissions measurement organization CDP and leading environmental research and action groups
World Resources Institute and WWF. As such, we believe this is the leading and most authoritative
initiative offering science-based targets for cities.
The One Planet City Challenge Assessment Framework offered the following principles:
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1. The science and recommendations of the IPCC 1.5C report are incorporated to ensure GHG
reduction targets are up to date.
2. The GDP per capita measure was replaced with the UN Human Development Index which takes
account of average years of schooling and life expectancy as well as GDP per capita in determining
the level of social development and therefore which cities should be ready to do more, sooner on
climate action, and which cities require a longer time frame to focus on social goals alongside
climate goals.
Exhibit Four: Methodology selected for OPCC science-based city-level targets

Source: WWF. 2019. One Planet City Challenge: Updated Assessment Framework

The One Planet City Challenge (OPCC) is usually a voluntary initiative for city-level administrations,
who are able to benchmark their performance and to compete for awards. Hong Kong government is
unfortunately not a part of this initiative. This does not, however, prevent environmental
organizations from using the methodology to calculate science-based targets for Hong Kong.
Adopting the OPCC methodology, CCIL’s Paris Watch programme has concluded that Hong Kong’s
science based 2030 target stands at 2.03 tCO2e.
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Appendix One: Calculating a science based target for Hong Kong
Below we explain the data and calculations used in determining Hong Kong’s science-based target:
The One Planet City Challenge proposes the following steps:
Step I: Create an annual population series (1990-2100)
Step 2: Estimate the population in 2018, 2030 and 2050
Step 3: Create an annual GDP growth series (1990-2025)
Step 4: Estimate 2018 emissions
Step 5: Calculate the total emissions based on city targets
Step 6: Calculate the HDI reduction factor and science-based 2030 emissions
Step 7: Calculate per capita emissions for city targets
Step 8: Test the city targets against the science-based 2030 / 2050 emissions
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Step 1 & 2 Create a population series and estimate population in 2018, 2030
and 2050
As the Hong Kong Census and Statistics Department prepare population growth estimates for the
years in question, we have used these figures.
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Source: Census and Statistics Department. 2017. Hong Kong Population Projections 2017-2066
https://www.statistics.gov.hk/pub/B1120015072017XXXXB0100.pdf

2018 7,450,500
2030 7,963,800
2050 8,152,300
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Step 3: Create an annual GDP growth series
The HK government has also created GDP estimates to 2018 which are used in the calculation:
2016 = US$320.9 billion
2017 = US$341.4 billion
2018 = US$360.31 billion (nominal estimate)

Growth forecast 2018 is 3.2%. Paper for LegCo FA Panel. 2018.12
https://www.legco.gov.hk/yr18-19/english/panels/fa/papers/fa20181218cb1-309-2-e.pdf

Government forecast growth for 2019 is 2-3%
http://hong-kong-economy-research.hktdc.com/business-news/article/MarketEnvironment/Economic-and-Trade-Information-on-HongKong/etihk/en/1/1X000000/1X09OVUL.htm

Step 4: Estimate 2018 Emissions
Figures from HK Government run to 2017 (provisional) as updated 2019 07.
https://www.climateready.gov.hk/page.php?id=23&lang=1

Estimate 2018 emissions = 40,700,000 tCO2e (2017 HK government provisional figure) x 1.032%
(3.2% growth rate) = 42,002,400 tCO2e
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Step 5: Calculate the total emissions based on city targets
The Hong Kong Climate Action Plan 2030+ contains the current city targets:

Environment Bureau. 2017. Hong Kong’s Climate Action Plan 2030+

2005 emissions = 41,200 kilotonnes CO2e. 2030 total emissions target is therefore:

41,200 x (1 – 26%) = 30,488 kilotonnes CO2e
41,200 x (1 – 36%) = 26,368 kilotonnes CO2e

For comparing city targets with science-based targets, we can use the HK government’s published per capita
emissions target for 2030, and therefore do not need to calculate this on the basis of total emissions targets
divided by population projections.
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Step 6: Calculate the HDI reduction factor and science-based 2030 emissions
The United Nations Development Programme (UNDP) also produces an HDI rating for Hong Kong
separate from mainland China, which we used in calculating the HDI reduction factor as follows:

HDI reduction factor for Hong Kong

1- 0.5 *
1- (0.5 x (1- (0.933-0.728) / 0.728))) = 0.64
Note: Hong Kong HDI 2017 = 0.933; World average HDI 2017 = 0.728
Source: http://hdr.undp.org/sites/default/files/2018_human_development_statistical_update.pdf

Step 7: Calculate per capita emissions for city targets

Step 7: Calculate per capita emissions for cities
2018 Estimated
Emissions
42,002,400
tCO2e

2018 Estimated
Population
/

7,450,500

HDI Reduction
Factor
x

(1 - 64%)

Science-based
2030 emissions
=

2.03 tCO2e
per capita

Conclusion: science-based 2030 emissions targets for Hong Kong =
2.03 tCO2e / per capita

Setting a science based target for Hong Kong

Page 11

Step 8: Test city targets against the science based 2030 /2050 emissions

HK Govt targets vs. Science-based targets
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CarbonCare InnoLab 2019.09.16
If you require any clarification or elaboration on this submission, please contact:
Mr Chong Chanyau or
Chanyau.chong@ccinnolab.org
Mr John Sayer
john.sayer@ccinnolab.org

香港灣仔軒尼詩道 308 號集成中心 1908 室 Suite 1908, CC Wu Building, 308 Hennessy Road, Wanchai, H.K.
公司 (O): +852. 3568. 2244
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