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Main purpose of the exercise

2000

A APPS (AssessmentProjection and Policy of SustainableDevelopment
Goals)frameworkaimsat offering a comprehensivassessmertf current

and future sustainability based upon indicators related to the 17
Sustainabl®evelopmentoals

A Ability to assessex-ante the sustainability implications of different
scenarioghereSSR) andpolicies(hereINDCs)

A Using a consistentand i ¢ o nt r foainéwerkl 4 modelling A

integratingthe connection®f thedifferentsustainabilitydimensions
% S




APPS process
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SCREENING & DATA COLLECTION

APPS INDICATORS BENCHMARKING & APPS INDICES &
COMPUTATION NORMALISATION RANKING

SELECTION OF & DATABASE
INDICATORS ORGANISATION

ICESCGE ,

Macro-

economic FUTRE
Model SUSTAINABILITY

A Ex post assessment of current wellbeing at country level

A Ex ante assessment of future sustainability up to 2030 under baseline

and policy scenarios by goal, by sustainability pillar (economic,
,é

environmental social), aggregate ?ﬂ,
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Indicator selection criteria

A CoveringtheUN SDGs

A Data availability for most countries in the world (last available year
considered)

A Empirical evidencethat allows to link the selectedindicator to macre
economic variablesin the modelling tool usedto enablethe ex ante

analysisIN THE ENDé

A 28 indicatorsselected 20 indicatorsare amongthe ICES modelvariables
8 Indicators pertainingto the social pillar are the result of off sample
estimations that combine the coefficients from panel regressionson
historicaldataandthe ICES modelprojectedvariables

139countriesconsidered
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1
NO POVERTY
| ]

Indicator selection

APPS Indicator

Poverty headcount ratio at $1.2
a day (PPP2005) (% of
population)

2.
ZERO HUNGER
<

Prevalence of undernourishmer
(% of population)

3
GOOD HEALTH

AND WELL-BEING

Physician density (per 1,000
people)

Healthy Life Expectancy (HALE
at birth (years)

4, :

QUALITY Youth literacyrate (% of
EDUCATION population 1524 years)
5.

GENDER n/a

EQUALITY

Annual freshwater withdrawals,
total (% of internal renewable
water)

AFFORDABLE
AND CLEAN
ENERGY

Access to electricity (% of total
population)

Renewable electricity (% in tota
electricity output)

Primary energy intensityl(/

$PPP2011)

APPS Indicator

GDP per capita annual growth
(%)

GDP perperson employed
($PPP2011)

Employmentto-population ratio
(%)

0) 9,
INDUSTRY,
INNOVATION AND
INFRASTRUCTURE

Manufacturing value added (%
GDP)

“a
lIII

13.
CLIMATE
ACTION

UN SDG APPS Indicator

Net GHG emissions from
agriculture, forestry and other lan
use (AFOLU) sectors per square
metre of forest and agricultural lal
(tof CO2e/sq. m)

Compliance to Conditional INDCS

Gap from equitable and sustainaj
GHG emissions per capita in 203(
(t CO2eq) **

Total energy and industglated
GHG emissions over sectoral
value added (t of CO2e1000
$PPP2011)

B

14.
LIFE BELOW
WATER

Marine protected areas (% of
territorial waters)

Palma ratio

11

" SUSTAINABLE
CITIES AND
COMMUNITIES

PM2.5 pollution, mean annual
exposure (micrograms per cubi
meter)

.*.
A%

15.
LIFE ON LAND

Terrestrial protected areas (% of
total land area)

Forest area (% of land area)

Endangered and vulnerable
(animals and plants) species (% d
total species)

CO2 intensity of residential and
transport sectors (t of CO2 /t o
oil equivalent energy use)

Corruption Perception Index

12,
o RESPONSIBLE
S -ﬁ[-cousumpnon
AND PRODUCTION

Material productivity (SPPP201
kg)

17.
PARTNERSHIPS
FORTHE GOALS

Central government gross debt (9
of GDP)

Research and Development (R&L
expenditure (% of GDP)




Benchmarking and normalization

A In orderto comparec o u n peifoensaicen different SDG indicatorsand
to computesomeaggregataneasuresit is necessaryo bring all indicators
to acommonmeasuremeninit

A The normalizationprocedureconvertsall indicatorvaluesinto the interval
[0,1] usinga stepfunction

A Benchmarkingnormalization SDG targetsor best practicesare usedas
benchmarks
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APPS benchmarks

Indicator

x x

7

ECONOMY

0 7
5000 50000
70 20
40 80
5 15
0.5
0.5

GDP per capita growth

GDP per person employed (PPP)

Public debt asshare of GDP

Employment -to-population ratio, percentage
Manufacturing value added (MVA) aspercent of GDP
Grossdomestic expenditure on R&D asshare of GDP
Direct Material Consumption over GDP

Qv 9 9 T O D

SOCIETY
Population below $1.25 (PPP) per day, percentage b 40
Population undernourished, percentage b 20
Physician density (per 1000 population) a 2
Healthy Life Expectancy (HALE) at birth (years) a 55
Literacy rate of 1524 yearsold, percentage a 85
Accessto electricity (% of total population) a 40
Palma ratio b 2
Corruption Perception Index a
ENVIRONMENT

Proportion of total water resourcesused

Share of electricity from renewables

Rate of primary energy intensity

Total energy and industry -related GHG emissions over value added
Mean urban air pollution of particulate matter (PM2.5)

CQ, intensity of residential and transport sectorsover energy volumes
Net GHG emissions in the AFOLU sector over total surface

Gapfrom equitable and sustainable GHG emissions per capita
Proportion of terrestrial and marine protected areas

Forest area (% of land area)

Shareof endangeredand vulnerable (animals & plants) species(% of total species)
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Aggregation procedure

U SDGindicesaretheaveragevalueof indicatorcharacterizingeachgoal

U Indices by pillar are the averageof SDG indices pertaining to each

sustainabilitypillar

U TheAPPSindexis theaverageof scoresn eachSDG

APPS Index
)
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APPS Index in 2012
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ICES model description

The ICES model is a recursive-dynamic General Equilibrium model for the
world economic system (simulation presenti 2050)

There are many countries and many sectors (45 & 22 this exercise)

Representative agents are rational (optimizing behavior by firms and
households is assumed)

Markets are perfectly competitive and in equilibrium (demand matches
supply).

All markets are also interdependent => intra and international trade is
explicitly modelled. When excessdemand or supply materialize ( lfecauseof
some economic s h o ¢ Kastar )of production goods and services re-locate
inter -nationally / sectorally responding to price signals to re-store the
equilibrium

Like all CGE models ICES is ficalibratedd demand and supply functions are
parameterized in order to replicate observed market exchangesin a given

referenceyear (SAM A 2007 GTAP database)
ot
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Pros:

A Market interdependence allows the description of policy transmission
mechanisms across sectors and countries i.e. policy effects on the
macroeconomic context and rebounds of this. Trade effects, competitiveness
effects, sectoral effects, leakages

A Highly flexible, they can assessthe implication of fieverythingo once it has
beentranslated into changesinto demand or supply

Cons.

A Difficult to be developed into fully dynamic A computational difficulty due
number of countries and markets => stylized dynamics with fimyopico agents
A problems to study transitions, endogenize technological progress, better
for policy evaluation (cost effectivenessg than for policy optimization (cost
benefit)

A Dbeing calibrated good for short, mid-term analyses

A they are equilibrium model, market imperfections only with ad hoc
modelization

A data intensive
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Reference scenario description

A Shared SocioeconomicPathways (SSP¥, 2ii Mi ddl e of t he r

V similar trends of recent decades, but some progressesowards achieving
development goals

V medium population growth

per-capita income levels grow at a medium pace on the globalaverage;
slow income convergence; some improvements in the intraregional
income distributions

V reductions in resource and energyintensity, and slowly decreasing fossil
fuel dependency

<

SSP 5: SSP 3:
(Mit. Challenges Dominate) (High Challenges)
Fossil-Fueled Regional Rivalry
Development A Rocky Road

Taking the Highway

SSP 2:
(Premeditated Challenges)

Middle of the Road

SSP1: P 4.

Socio-economic
challenges for mitigation

(Low Challenges) (Adapt. Challenges Dominate)
Sustainability Inequality
Taking the Green Road A Road Divided

Socio-economic
challenges for adaptation
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Sweden
Finland
Germany
RoEU
France
RoEurope
UK
NewZealand
Canada
Australia
Benelux
Czech_Rep
Italy
Japan
Venezuela
Poland
USA

Brazil
Spain
Russia
Argentina
RoLACA
Indonesia

86.08
81.13
77.29
76.77
76.29
75.65
75.27
74.61
74.08
74.06
73.58
70.80
70.14
69.98
69.94
68.48
68.10
66.89
66.53
64.44
64.25
63.47
63.41

A WD

o o101 O

85.75
82.27
77.61
76.82
77.74
74.19
74.10
73.26
67.14
69.74
75.14
73.19
66.62
69.17
63.42
63.61
63.26
60.09
66.59
60.37
55.89
54.79
46.33

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

SouthKorea
RoW
Greece
Chile

Peru
Turkey
Mexico
RoMENA
Bolivia
Egypt
RoAsia
China
South Africa
Ghana
India
Bangladesh
Uganda
RoAfrica
Mozambique
Nigeria
Ethiopia
Kenya

62.79
61.86
61.81
61.01
60.38
59.35
59.33
58.96
57.21
56.28
56.10
53.29
51.19
50.88
50.80
50.66
49.35
48.12
47.68
43.63
41.70
39.54

2=

64.22
58.24
58.00
59.12
52.50
53.30
57.24
44.22
49.05
42.34
44.86
41.43
41.03
38.85
27.71
31.42
36.66
37.89
36.01
31.98
39.96
31.78
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Mitigation policy description

A Mitigation scenarioconsiderghe conditionallNDCs asbindingtargets

U EUZ28 achievesdits targetthroughan EmissionTrading Scheme(EU-
ETS)

U Theothercountriesmposea carbontax

A Partof the carbontax revenuedlow to a internationalClimate Fund
which reached.00billion $in 2020

A The Climate Fundis allocatedto developingcountriesin Asia, North
Africa andSubSahararffrica

A Theallocationshareis inverselyproportionalto GDP per capitaof the
country

A Thereceivingcountriesrecyclethe Climate Fundthroughsubsidiesto
cleanelectricity, R&D andpublic servicesector
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Sweden
Finland
RoEurope
Germany
RoEU
Australia
Canada
UK

France
NewZealand
Czech_Rep
Benelux
USA
Poland
Italy

Brazil
Japan
Venezuela
Indonesia
Spain
RoW
Argentina
Russia

86.71
84.3(
80.6<
79.5%
79.4%
78.4z
77.62
77.5¢2
77.24
77.04
76.4C
75.4¢€
72.52
72.2¢
71.5¢€
71.4¢
71.04
70.6€
69.24
68.41
66.0<
65.77
65.7¢

86.0¢
81.1¢
75.65
77.2€
76.77
74.0€
74.08
75.27
76.2€
74.61
70.8C
73.5€
68.1(
68.4¢&
70.14
66.8€
69.9¢
69.94
63.41
66.53
61.8¢€
64.25
64.44

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Greece
SouthKorea
RoLACA
Mexico
Chile

Peru
Turkey
RoMENA
RoAsia
Egypt
Bolivia
China
Ghana
South Africa
India
Bangladesh
Mozambique
Uganda
RoAfrica
Ethiopia
Nigeria
Kenya

65.0¢
64.62
63.9¢
61.8¢
61.31
60.84
60.1¢
59.62
56.67
56.3¢
55.2¢
55.2¢
54.12
53.1¢
50.82
50.6€
50.5¢
49.8¢
49.04
44.11
44.0¢
41.92

2 61.81
-1 62.7¢
-4 63.47
3 59.3¢
-1 61.01
-1 60.3¢
-1 59.35
0 58.9¢
2 56.1C
0 56.2¢
-2 57.21
0 53.2¢
1 50.8¢
-1 51.1¢
0 50.8(
0 50.6€
2 47.6€
-1 49.3¢
-1 48.12
1 41.7C
-1 43.63
0 39.54
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Conclusions

A APPS framework offers a measureof current well-being and future
sustainabilitypaseduponcountryperformances achievingSDGs

A Linking empirically SDGs indicatorsto a CGE model allows assessing
future trend of these indicators under different scenariosand policy
interventions

A Thedesignedolicy determinesa consistenincreaseof sustainability but
arenotsufficientto achieveSDGsin 2030

A APPS framework is extremely flexible, and more and more realistic
policies can be designedn orderto find the most effective channelghat
canclosethegapto SDGsachievemenin 2030
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Thank you for your attention!

lorenza.campaqgnolo@feem.it

—

Assessment Projections and Policy
of Sustainable Development Goals
Visit the website at: http://www.feemsdgs.org/
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Climate policy scenarios consider the INDCs as

Emissions reduction target Reference year Target year

Australia 26-28% 2005 2030
Argentina 15% BAU 2030
Bangladesh 5% BAU 2030
Brazil 43% 2005 2030
Canada 30% 2005 2030
Chile 30-45% GHG/GDP 2007 2030
China 60-65% GHG/GDP 2005 2030
Ethiopia 64% BAU 2030
EU 40% 1990 2030
India 33 —35% GHG/GDP 2005 2030
Indonesia 29% BAU 2030
Japan 26% 2013 March, 2031
Kenya 30% BAU 2030
Mexico 22-36% BAU (2013) 2030
New Zealand 11% 1990 2030
Peru 30% BAU 2030
Russia 25-30% 1990 2030
South Korea 37% BAU 2030
Turkey 21% BAU 2030
Uganda 22% BAU 2030
USA 26-28% 2005 2025
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Country dynamics by SDG

Canada Brazil

APPSIndex APPSIndex

DG3
DG4 @m2012 @m2012
@ 2030 @2030
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