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UN Environment has developed a Green Economy GEP Measurement Framework also includes

Progress (GEP) Measurement Framework to help measurement of the outcome of enabling policies

countries evaluate their overall progress towards that are conducive to an Inclusive Green Economy.

an Inclusive Green Economy and to enable a Progress in improving these outcomes is then

cross-country comparison of progress. The GEP EREP]WIH EKEMRWX WTIGMaG TPERIXE
Measurement Framework complements UN such as greenhouse gas emissions, water and land

Environment’s previously developed green economy  use.
indicators framework (UNEP, 2012; UNEP, 2014; and

92)4 [LMGL YWIW WIZIVEP X]Tn ¥ irtidl wiRiehiviiiz EERS Madsurement

at different stages of a typical policymaking cycle. *VEQI[SVO MW GSQTSWIH SJ E +)4 -RH
companion Dashboard of Sustainability indicators.

The GEP Measurement Framework has four These components can be both analysed

SENIGXMZIW 8LI aVWX MW XS WY Tndsidudliycnd dombivdd/NovsliQw i ranking of

of progress in achieving a selection of the SDGs TVSKVIWW F] GSYRXV] +)4 8LI a VWX

within the 2030 Sustainable Development Agenda XLI +)4 -RHI\ QIEWYVIW XLI TVSKVIWW

and establishing direct links with them.1 The second improving the well-being of current generations

is to help countries monitor progress against in relation to economic opportunities, social

nationally set targets in priority areas and the third inclusiveness and environmental protection. It is

is to introduce greater levels of transparency to composed of 13 indicators that capture critical

policymaking and provide policymakers with the issues faced in achieving an Inclusive Green

tools necessary to set-up policies that support the Economy transition, such as material footprint and

transition to an Inclusive Green Economy. The fourth MRIUYEPMX] 8LI +)4 -RHI\ JSGYWIW SI
ERH aREP SFENIGXMZI MW XS QIEW actieveEdbi cauttied &t Fe&pedtitR a target set

economy efforts across countries. for each individual indicator. Construction of the

+)4 -RHI\ YXMPMAMW E [IMKLXMRK W]W]
The GEP Measurement Framework is anchored in for the assessment of how far off a country is from
an Inclusive Green Economy narrative. An Inclusive XLI KPSFEP XLVIWLSPH SR E WTIGM=eG
Green Economy is a pathway designed to address an Inclusive Green Economy (an indicator) and
XLVII QEMR KPSFEP GLEPPIRKIW REalition & tha ielaldlimparidhee of one
poverty; (b) overstepped planetary boundaries; component (an indicator) with respect to the others
and (c) inequitable sharing of growing prosperity. from the country’s perspective. The Dashboard
8LI +)4 -RHI\ GETXYVIW XLIWI QYPSWM HYWX RMWRIEBRMW MX] MRGPYHIW WM\ |
of an Inclusive Green Economy. It includes the sustainability of any progress that has been
measurements of accumulation of capital — be it EGLMIZIH EW QIEWYVIH F] XLI +)4 -RH]
REXYVEP PS[ GEVFSR ERH VIWSY é®Imohitabthel IBng-tetnY QdEaihability of the
or social2 — which serves as input for producing factors underpinning humanity’s current and future
goods and services in an environmentally friendly well-being.
manner. It also attempts to capture the transition
of consumption, investment, government spending The GEP Measurement Framework, in its current

and trade towards such goods and services. The version, proposes a method for measuring progress



that monitors changes in key variables, taking

into account global thresholds that should not be
surpassed and utilizing achievable targets selected
to help countries to move in the right direction
through policy intervention. These components are
critical to obtaining a useful measure of progress,
making the measurement framework a valid
instrument for not only practitioners, but also for

the wider community of researchers and academics
[SVOMRK MR XLI alPH

There are important challenges associated with
this line of work and it should be noted that there
is much progress still to be made. Conceptual
challenges remain with respect to the integration
of the GEP Measurement Framework and the
Inclusive Green Economy narrative as a result of

8LIVI EVI EX PIEWX X[S [E]W XS I\TERF
Measurement Framework for policymaking in the
future. First, the methods used in the framework
EVI ¥I\MFPI [LIR MX GSQIW XS WIPIGX]I
thereby making inter-country comparison possible
on any particular aspect of an Inclusive Green
Economy as long as the underlying data is available.
Important indicators that are currently unavailable

WYGL EW XLSWI XLEX EHIUYEXIP] VI¥
and green jobs) may be incorporated into the
framework whenever they become accessible, thus
IWTERHMRK XLI WGSTI SJ QIEWYVIQIRX
framework can build on UN Environment’s other
related work on indicators (namely Measuring
Progress towards an Inclusive Green Economy
- 2012, Guidance Manual for Green Economy
Indicators - 2014, and Indicators for Green Economy

XLl PEXXIVMW GSQTPI\MX] ERH X L Policyhiaking SRrithediQRepdvt 6f @tXdiEsRiHGhana,
NTPMGMX GEYWEP VIPEXMSRW X L Exuritiulsl AMcKUrugriaye-H2BIS) Xyvasjgsting theV |

are empirical challenges related to the availability
SJ MRHMGEXSVW

GLSMGI SJ MRHMGEXSVW XS WTIGM=aG

s LMPI XLI JSGYWT8R SIWMBXMIWWSMMWWEIL\XIRWMSR [SYPH

WMKRM=aGERX EHHIH ZEPYI SJ XLM@SMIWVON INXPERWR I BMEMBWABXMRK TSPM

considerable constraints on the potential indicators
that can be used. From a policy perspective, an
additional challenge lies in how to make use of
available national level indicators, which tend to
better capture local realities. The methodology
offered by the GEP measurement framework

country. The GEP Measurement Framework is
particularly useful for the monitoring of SDGs at the
country and global level, given its strong linkages
with many of the SGDs. The current Beta test
application of the methodology has 14 direct links
to 10 of the 17 SDGs‘f This will help not only in the

MW ¥I\MFPI IRSYKL XS SZIVGSQI Xinokidrifg\pEoCeXsVbBtERBo in the integration and

challenges. A separate publication presents an
application of the methodology at the global level to
Beta test the methodology and to see the different
tradeoffs and challenges of the methodology to
improve its design, and more importantly, to enrich
the green economy policy making analysis:f

articulation of policies by enhancing the linkages
between IGE policies to the overall objectives of
sustainable development.



In June 2012, the United Nations Conference on Bank, and the Global Green Growth Institute (GGGI)

Sustainable Development (“Rio+20") endorsed a via the Green Growth Knowledge Platform (GGKP),

series of agreements, two of which stand out with to develop a common green growth indicators

the ability to alter the way countries approach framework (GGKP, 2013).

sustainability. First, governments agreed to

negotiate a set of Sustainable Development Goals At the country level, UN Environment, under the

(SDGs) that would be universal, aspirational and Partnership for Action on Green Economy (PAGE),
transformational. Second, they agreed that a green developed a framework that combines four types of

economy approach could be a tool for achieving indicators into an integrated policymaking process

this sustainable development by contributing (UNEP, 2014). Each type is designed to assist at

to “(...)eradicating poverty as well as sustained WTIGMaG WXEKIW SJ KVIIR IGSRSQ] T¢

economic growth, enhancing social inclusion,
improving human welfare and creating opportunities  First, MRHMGEXSVW JSV M#pwiantif HIR X M ¢

for employment and decent work for all, while and prioritize problems to be resolved through a

maintaining the healthy functioning of the Earth’s green economy approach. Secondjndicators for

ecosystems q %V X p8LI *YXi(IIdIIhisI ; Bakcy dormulation LIPT HIWMKR WSPYXMSRW
GSRXI\X 6MS EPWS GEPPIH SR Xaget9 &l ideéadsullrig) Xife&Rt Yolicy interventions.

to provide technical assistance to those countries Third, indicators for policy assessment provide

wishing to pursue green economy policies, including  critical inputs for estimating the cross-sectoral

through the creation of measures and metrics impact of policy implementation and for evaluating

that would help track progress of efforts to green the effectiveness of each policy option. Finally,

economies and achieve sustainable development. indicators for policy monitoring and evaluation

-R 7ITXIQFIV 92 11QFIV 7XE Xsk@ssEhi€ Xehl hpact of implemented policies in

on a new Sustainable Development Agenda to end the medium to long run. This framework was tested

poverty by 2030 and pursue a sustainable future, in Ghana, Mauritius, and Uruguay, where green
WYTTSVXIH F] E PMWX SJ 7(+W EBRBRSQYIRMBRHMGEXSVW [IVI MHIRXMazalH
targets. instruments to engage stakeholders in shaping the

TSPMG]QEOMRK TVSGIWW 92)4 ,
As the global leader of the Green Economy Initiative, GSYRXV] WXYHMIW EPWS MHIRXMzalH C

UN Environment is well positioned to catalyze the of availability and quality of data.6

development of green economy indicators with

a view of supporting the implementation of the In order to bridge measurement initiatives at the
green economy concept at the country level. At the global level with the indicator work carried out at the
global level, UN Environment conducted a study in country level, UN Environment has developed a new

2012 on how to use indicators to develop and track GEP Measurement Framework that will facilitate
green economy policies (UNEP, 2012). In 2013, UN cross-country comparison of national efforts to

7
JRZMVSRQIRX TEVXRIVIH [MXL XLItapsitionXtd greehsrRmtl more inclusive economies.



2. PROMOTING THE TRANSITION TO AN INCLUSIVE GREEN E

An Inclusive Green Economy is a pathway for on a case-by-case basis is required to identify
delivering sustainable development and a response XLI GSQTPIQIRXEVMXMIW ERH XVEHI S
XS XLVII WIXW SJ KPSFEP GLEPP | bhé&wééen tRes€asBdts foE producing such goods

persistent poverty; (b) overstepped planetary and services. Moreover, such goods and services

boundaries; and (c) inequitable sharing of growing should be produced through decent work and

prosperity. How could this tool be promoted to should contribute to social inclusion. At the same

address these challenges and ensure a sustainable time, to induce the transformation of production, an

future for all people on the planet? Inclusive Green Economy also promotes the switch
of consumption, investments, public spending and

The Inclusive Green Economy contributes to trade towards goods and services produced with the

the overarching goal of poverty eradication and new generation of assets.

WLEVIH TVSWTIVMX] MR ER MRXIVKIRIVEXMSREP GSRXI\X

by safeguarding planetary boundaries, some of Any changes in aggregate demand and supply

which, e.g. climate, freshwater, ocean and land, are will ultimately be constrained by global ecological
mirrored by the SDGs. Planetary boundaries should  thresholds. However, in some cases, these

serve as drivers for innovative solutions that respect  thresholds have already been crossed, as suggested
ecological thresholds while improving the livelihoods by the theory of planetary boundaries put forth

of communities around the world. In Africa, for F] 6SGOWXV{Q IX EP +SZIVRQIR>
IWNEQTPI [LIVI QSVI XLER Q M P P Mr&lRiorallg regulatede@adomic activities to limit
access to affordable and reliable energy, off-grid XLIMV IRZMVSRQIRXEP MQTEGX )\EQT
renewable energy technologies are generating new emission standards for new vehicles and crop
opportunities in health care, education and the rotation legislation to safeguard soil quality. Under
wider economy, and contributing to reducing carbon  an Inclusive Green Economy approach, planetary
emissions. boundaries should not only be adhered to in a
reactive manner but should also be seized as
UN Environment's Inclusive Green Economy opportunities for the introduction of innovative
Initiative puts a strong emphasis on the role measures that contribute in particular to “sustained,
of investment and enabling policies to meet inclusive and sustainable growth, full and productive
sustainable development targets. In the evolving employment and decent work for all” (SDG 8).
narrative of the Inclusive Green Economy such
solutions and outcomes are generated through These systemic changes do not typically take
the transformation of economic growth, which place automatically. Amazonian forests sequester
is traditionally determined by the market value GEVFSR ERH LSWX FMSHMZIVWMX] JSV
of the goods and services produced with little humanity at large. Individuals, businesses, and
regard to how goods and services are produced even governments of the Amazon region might
ERH SV GSRWYQIH %R -RGPYWM Z hotaohsier)iGf&ArRdB tRgm alone to invest in
emphasizes the accumulation of a new generation Amazonian forest conservation. Owners of
SJ EWWIXW 6SGOWXV{Q IX EP progdrtieXmigktinot be interested in investing
necessary to produce goods an% services in an in green buildings if the tenants are the primary

environmentally friendly manner. However, research FIRIasGMEVMIW JVSQ VIHYGIH YXMPMX]



might not want to buy energy-saving appliances if research & development (R&D) for renewable energy
XLI MRMXMEP GSWXW EVI WMKR M aéeinhBlogrR$); () ststavad guBRic\pidCfehiem;
ETTPMERGIW &YWMRIWWIW QM KL X)teRddr Xdinhy; () RacieV\safdty&ts MR (f)

the production of durable products may not work to trade liberalization for environmental goods and

their advantage. services. Other policies, such as rules, regulations
and standards remain important and should
This is why policies are essential for incentivizing complement green economy policy instruments
actions. Particular emphasis should be placed on XLEX JSGYW QSVI HMVIGXP] SR QSFMF

TSPMGMIW XLEX GER QSFMPM”I| oRHeRaxsitiKrbtowafdd BrHnelusiveRAreen Economy.
KIRIVEXMSR SJ EPP JSVQW SJ G E THYXEPillEsRates oy thehteE Jelts of challenges
consumption patterns, investment, public spending that an Inclusive Green Economy aims to address
ERH XVEHI )\EQTPIW MRGPYHI| Earedchiedi&P MG ]

(e.g. reform of fossil fuels can encourage energy

IJaGMIRG] MR FSXL GSRWYQTXMSR ERH TVSHYGXMSR

(b) industrial policy (e.g. government spending on

Figure 1: Sets of challenges that an Inclusive Green
Economy aims to answer

ERADICATIN Within SHARING
POVERTY SEEREICIA PROSPERIT
: boundaries

ECONOMIC
TRANSFORMATION

/ N

Natural Physical Human Social % Consumption Investments Public  Trade
Capital capital capital capital v spending

UN Environment has developed the Green Economy Progress (GEP)
measurement framework, as an integrated policy instrument that both

assesses country efforts towards achieving targets set within planetary

boundaries and allows cross-country comparison of progress 1 towards

achieving an Inclusive Green Economy.




2.1 OBJECTIVES OF THE GEP MEASUREMENT FRAMEWORK

The GEP Measurement Framework is intended to push governments toward the pursuit of ambitious

EGLMIZI JSYV SFEFNIGXMZIW Inclusive Green Economy agendas. It may also
help policymakers in identifying policy gaps where

» 8LI sVWX SENIGXMZI MW XS G S R kesovrkds xS reliied to increase the speed

monitoring of progress in implementing the SDGs and scope of greening their economies and making
through establishing direct links with selected them more inclusive.

SDGs.11 LMW [MPP LIPT QSRMXSV TVSKVIWW JSV WTIGM=aG

SDG targets and support the measurement }»  Finally, the GEP Measurement Framework is
and implementation of the 2030 Sustainable able to compare the efforts made by countries
Development Agenda. in achieving the transition towards an Inclusive

Green Economy. The GEP Measurement Framework
» 8LI WIGSRH SFNIGXMZI MW XS EHAIMW tovmries ¥sSdcy/Whiénd/they stand in key

towards national goals in priority areas . The Integrated Green Economy areas while revealing
framework allows countries to include national the challenges that arise from becoming less reliant
indicators and targets in their “customized-GEP” on carbon fuels and the opportunities of becoming
measurement framework to track progress in VIWSYVGI JeGMIRX ERH WSGMEPP] MF
WTIGMa G12 EVIEW Measurement Framework serves as a signal to

countries to change their development path by
>  Third, the GEP Measurement Framework designing or reforming national policies to promote
will bring transparency and accountability to the transition to an Inclusive Green Economy. By
policymaking, draw public attention to sustainable tracking their green economy progress over time,
development challenges, and highlight the countries can evaluate how fast they are able to
importance of achieving progress in an integrated EGLMIZI WTIGMeG XEVKIXW ERH QIEW"
manner. If accepted as a basis for comparison their transition towards an Inclusive Green Economy.

of green economy progress between nations, the
GEP Measurement Framework may also serve to
inspire policymakers and galvanize civil society to



2.2 PROGRESS ON ACHIEVING AN INCLUSIVE GREEN ECONOM

8LIVI EVI X[S MQTSVXERX GSRHMXMBR W Dgvesy sk vnaesured by the GEP

progress should aim to generate multidimensional Measurement Framework

MQTEGXW M | MX WLSYPH VI¥IGX XLI VIWYPX SJ ER

integrated impact on the economic, social The GEP Measurement Framework uses a

and environmental dimensions of sustainable set of green economy indicators to measure

development); and (b) progress should be evaluated  progress against set targets. Any green economy

from a medium and long-term perspective. These progress made is measured for each individual

conditions are discussed in detail below. MRHMGEXSY ERH MW EKKVIKEXIH MR
across dimensions where there is a validls policy

An Inclusive Green Economy could, among other substitutability.

things, be interpreted as a means of decoupling

economic growth from resource use and Green economy progress on each individual

environmental impacts (e.g. reducing material and indicator is measured as the ratio between the

environmental footprint). To achieve decoupling, key  actual change observed and the desired change
JEGXSVW ERH TSPMGMIW QYWX F IwitWrEsdpécPtivaakget forvhR @éicatarMaRaen
(a) private and public investment aimed at greening economy progress in the multidimensional case is
XLI IGSRSQ] F aWGEP TSPMGM I Wnedsited by Bi€ &yirdf&iBrPof progress across
XE\ VIJSVQ ERH TLEWMRK SYX LE\Vr@idatdes o+ éd&civddurthy i'td a composite

(c) enhanced market access for low carbon MRHI\ 8LMW TVSZMHIW ER SZIVEPP TN\
technologies and sustainable technologies in achieved by each country and allows cross-country

general; (d) development of green industrial policies;  comparison of efforts for peer groups of countries

(e) generation of green jobs; and (f) promotion of for a same set of indicators. For a meaningful

social inclusion and use of trade opportunities comparison across indicators within a country and

from new markets and technological innovation. across countries, a weighting system that allows

Progress can only be considered to have been for a combination of progress across different

achieved if these improvements in current human MRHMGEXSVW MW VIUYMVIH XLMW MW
well-being are sustainable, therefore requiring that -RHI\ [LMGL [MPP FI HMWGYWWIH MR |

the future development path stays within planetary
boundaries.



10

3. THEORETICAL FRAMEWORK

8[S TVIPMQMREV] GSRWMHIVEXMSRWHIRWMacAW¥EKKHMQIRWMSRW XS FI E

before presenting the theoretical framework. First, an Inclusive Green Economy, each of which may

it is not possible to quantify everything that should FI ETTVS\MQEXIH F] SRI SV WIZIVEP ZI
ideally be measured. Second, not all measurable previous section);

variables can be reasonably aggregated into a single

number. This implies that indices will only provide 2. Focuses on the progress made, i.e. the changes

a partial estimate of the performance that is being rather than the levels; and

evaluated. Complementing a single number with

a dashboard of indicators might be most useful. A 3. Measures the progress made relative to some

GSQTVILIRWMZI MRHI\ | K XLI ,Y GtaRlads |.8. &igéts R thresholds. Targets refer
-RHI\ QE] LIPT XS HITMGX E W]RXIXXMWGEWIMAM K Y&/U ERIKLW[ [LIVIEW XLVIWL

certain aspects of interest are evolving as a whole. some critical levels.

In contrast, a dashboard of indicators not only

provides complementary information to complete 8LI +)4 - Il\’s Ikeférs to the evolution of the green

XLI TMGXYVI KMZIR F] XLI MRHI\ F¥XoQdhis iB BiVeBSorhohMcTprocess rather than

better understand the nature of the changes in to sustainable growth or human development

XLl MRHMGEXSVW SJ XLI MRHI\ FSEW DGEABWMWWHXMIQXLHRMQER (IZIPSTQIR.
between countries. This emphasis involves some radical choices, in

particular by putting GDP aside as a reference
As described in Section 2, the theoretical framework  variable for the evaluation and substituting it
PSSOW EX X[S X]TIW SJ TVSKVIWWwitiKgrddrmrcdrgpsrier@8Q4uch as green trade or
16

progress in single indicators and multidimensional green innovation. 8[S VIEWSRW I\TPEMR [L]
KVIIR IGSRSQ] TVSKVIWW XLVSY K Lapgroach pelies BrHjUantitative measures rather

Progress on a single indicator measures country than on market values as the key inputs for the

achievements for that particular indicator and +)4 -RHI\ *MVWX YWMRK QEVOIX TVM!
informs the country on its performance in one considered elements is not adequate because
TEVXMGYPEV EVIE SJ HIZIPSTQIRXQBVOD#¥4TMMVHGIW VI¥IGX HIQERH ERH W
measures progress in achieving the transition which are clearly dominated by developed and large

towards an Inclusive Green Economy by aggregating emerging countries. Second, most green economy-

individual progress across dimensions and related variables refer to goods and services for

[IMKLXMRK XLI VIWYPXW XS QEOI Xhi¢h hétedre rd 8/€)l-E&ablshdel Imarkets.
between and within countries. The value of the GEP
-RHI\ MW XLEX MX
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3.1 PROGRESS IN THE SINGLE INDICATOR CASE

3.1.1 The settirig

Suppose, for the time being, that progress is
evaluated for only one country based on a single
indicator. Focusing on progress results in the

That is, progress in the single indicator case
corresponds to the ratio of the actual and desired
increments (for the case of “goods”) or reductions
(for the case of “bads”). The progress measure for
“bads” is obtained by reversing that of the “goods”,

HIeRMXMSR SJ EGLMIZIQIRXW E R HboftEivikdd KumMerdt® axd \h@d/denominator.

of changes. Note that the effect on the measure
of progress in the case of “goods” and “bads” will

The progress function is increasing and linear in U

FI HMJJIVIRX MRGVIEWMRK XLI E Qostldcdsesal “good«,aBdtlgcreasing and linear

will increase the measure of progress, whereas
increasing the amount of a “bad” will decrease it.

Let P& tstand for the actual and the initial

in U for the case of “bads”. The derivative of the

progress function with respect to & tis positive

when P P U and negative otherwise. Trivially, the

function is decreasing in U 8LI MRHI\ MW EFSZI

VIJIVIRGI ZEPYIW SJ XLI ZEV ME F P belowBné depenii®)\ovi @lethéidctual progress is

the considered dimension, andlet@ U L° B U.
Progress (p) with respect to the initial reference
ZEPY!l MW HIaRIH EW JSPPS[W

JaaxdPa L? Ly oxdfatl L

1?10

The progress in this dimension is simply the
corresponding growth or reduction rate of the
variable.

Let now Udenote the desired value of the variable,
andcall @YUL WF U. Then, the target will be
KMZIR F]

Qaéx:yjéﬂ LX—L: Q)Ox:;yjéﬂ L

? iU;

Therefore, applying the evaluation formula in this

above or below the target. It is negative in the case
of regress.

Remark: When there are several countries,
international comparisons for each indicator can
be performed directly by confronting their rates
of achievement or the progress made on each
indicator.

3.1.2 Targets and thresholds

Progress is synonymous with moving in the “right”
direction; therefore, any observed change of an
indicator will be assessed against a target and

a threshold. Note that in this formulation, the
threshold, denoted by t, plays no apparent role so
that progress for any indicator is simply the ratio

WTIGMEP GEWI KMZIW XLI JSPPS[M&wedn acua\\amd MeSirrdgldange. The choice

TVSKVIWW
,,...‘CI'\_ _\U ‘U’)‘,
2NKCNAQBIEHE <" 1T
djjip-1-al; x:?70; 23

Fip:i%ai;  x:21% —i.230

of Wis, therefore, an important decision of the
evaluation protocol. There is a natural way of
combining these two aspects, the choice of the
target and making the threshold play a role.



-X MW XLI JSPPS[MRK MR XLI GEW Dr&d thekedeH3/Nogmulated this way, the following

) INTVIWWMSR MW SFXEMRIH
PL-fsPatdaPrs

27 4 5Ps
2NKCNAQQ | pO&a 171

X210, 171 e ¢

70 auo

ERH XLI JSPPS[MRK MR XLI GEWI ¢

- . i 2alaca i=
WL ecePa 84U O s

This formulation indicates that countries must
have a desirable change or target U set to be on
the “right” side of the threshold (or, at a minimum,
a target of reaching the threshold). For “goods”,

The function of progress is always increasing and
linear in Win the case of “goods” and decreasing
and linear in WP in the case of “bads”. The derivative
countries should never be below the threshold in of progress with respect to U depends on whether
XLI aREP TIVMSH [LIVIEW JSV pFEIHN\LqForXU.H]_ \RE, BuX I Elither case it is negative
RIZIV FI EFSZI XLI XLVIWLSPH MR iXthe caReoP“gbddsV &hHl posifiveRin the case of
if countries are already on the “right” side of the “bads”, whenever W L @, (i.e. lower initial values
threshold, they should still be making progress and yield a higher value of “Progress” for each given
Cand £ RIIH XS FI HIXIVQMRIH WIITVMISKWMBRY MR XLI GEWI BILpKSSHW(q
below). This formulation provides a method of doing , the derivative of “Progress” with respect to Ut
so in which the threshold is a relevant element. is positive if P P, zeroif P L | and negative
8LI VEXMSREPI SJ XLMW WistheSH S dtherivise. NhRtker words, crossing the threshold
following. In the case of “goods”, any sensible target  in the right direction involves a premium. Trivially,
GER FI nNTvih PL af with OP ¢ (i.e. “Progress” is decreasing in U for the case of
an increase in the initial value of the variable). Thisis “goods”, and increasing for the case of “bads”.
admissible as long as Qf P ,ie. whena country
is above the threshold. Otherwise, one should 8LI MRHI\ XEOIW SR E ZEPYI| EFSZI SV

require WL astis the minimum admissible
value. In other words, for “goods”, if a country is
initially below the threshold and multiplying this
value by more than one still results in a value that
is lower than the value of the threshold, then the
target for this country should be to at least reach
the threshold. In the case of “bads”, the reasoning
is symmetric. A target takes the form WL as

, with- £O ¢ (i.e. a decrease in the initial value of
the variable). This is admissible provided BJ O

, I.e., a country is below the threshold. Otherwise,
one should require WL
admissible value.

depending on whether actual progress is above or

below the target. It is positive in case of progress

ERH RIKEXMZI MR XLI GEWI SJ VIKVIW)
equal to one this means the country is equivalent to

a position in which it met its target, when it is greater

than one this means the country is equivalent to a
TSWMXMSR [LIVI MX INGIIHIH MXW XEV!
so forth. If a single indicator is considered, any

progress made can be compared across countries

in this indicator by simply comparing the progress

functions, keeping in mind that different countries

EW X MW XLI QE\May NaQe different targets. This means relative

realizations are always compared with a common
element given by the threshold.
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3.2 THE GEP INDEX (PROGRESS IN THE MULTIDINASENONAL

*SV E GSQTSWMXI MRHI\ XS FI [IPPwGgRskRi¢@XHdthreshold (below the threshold

to the policymaking process, it is preferable to for goods and above the threshold for “bads”).

have a normative weighting system that helps Consequently, for each indicator, the corresponding
to understand and guide policy. The normative weight & is set as the ratio between the initial level
weighting system must not only recognize that of the variables, LE and threshold k

all indicators are potentially of equal importance

but also take into account the local and global

GSRXI\XW 8LI VIUYMVIQIRX JSV T d)L
FSXL PSGEPP] ERH KPSFEPP] EHH"

[IMKLXW FYX MRGVIEWIW XLI YWIJ

JSV WIXXMRK TSPMG] TVMSVMXMI' = L.

JVSQ XLI GSQFMREXMSR SJ X[S GSQTIXMRK JSVGIW

XLI RIIH JSV ¥I\MFMPMX] SJ [IMKL XNis fdrRul&tidgniigivesh®ré weligh@to progress on

a EBF D)

a EBFDbS

<'U|£-1 «QJEU

Orp: »

to be different for each country depending on local those indicators in which countries are starting at an
characteristics and the need for comparisons to be initially disadvantaged position with respect to the
possible along the different dimensions of the data threshold, but that are making efforts to overcome
across indicators and across countries (for each such a situation.18 It also provides an initial idea to
indicator across countries, across indicators within countries on where to set priorities (the weight is

a country and the combined comparison). The GEP higher the more the country is in a disadvantaged
-RHI\ VIWSPZIW XLMW GSQTPI\M X]ifitidDpbsittor] Vi Lis<tiv Reflevant threshold),

system, which allows progress to be analyzed for and can be interpreted as an incentive to improve
each particular indicator across countries, across in those indicators in which a country is relatively
indicators within a country, as well as overall worse off (i.e. further away from the threshold).

progress across countries.
Applying the former model in the case of different
0IX RS]| weights for different indicators, the following

NTVIWWMSR JSV XLI RSX ]JIX RSVQEPN

LUééxa_ax%wLbE;Lta’. éoxé,%ul_bﬁl;@ SFXEMR'H

X020
_ o )'2 L Aypdk ISEAYD@)—";O}S
[LIVI WYF MNrBfétd Yo a particular indicator, o} e
F £ where , L ) & !is the set of indicators,

consisting of “goods”, ), and “bads”, $ (in the

understanding that ) & $ L ). The second step is to normalize (or re-weigh) the &
to obtain the weights, €, which take into

The weighting methodology to construct the GEP consideration the relevance progress in one

-RHI\ MW TI VJ SVQ IH MR X[S W XITWndigater Vishaxvig thé KthexaVTRIK réwighting will

apphed to Progress ( L in the case of “goods” and indicate the relative importance of one indicator

— og in the case of “bads”) to give greater weightto ~ compared to the others and enables aggregation of
the progress of those countries that are on the indicators within a country as well as comparison of
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results across countries and across indicators 8LI HSYFPI [IMKLXMRK WJWXIQ EPPS[W

19 PN
within a country . Let € denote the weight to both assess how far off a country is from the
attached to indicator j in the aggregate composite threshold and to evaluate the relative importance of
+)4 -RHI\ /N/b)ﬂ_L 3 one area (indicator) with respect to the others from

the country’s perspective. This is a real advantage of
2SVQEPMAMIH [IMKLXW EVI XLIR HIotRd @EE Metlid&@i®ldyE pétause it informs national
¢ and global action. As time passes and the country’s
. & o o
evL X & situation evolves, weights in the GEP Measurement
L *VEQI[SVO [MPP EHNYWX XS VI¥IGX XL
TVMSVMXMIW 8LMW JIEXYVI QEOIW XL
XS MRHINIW [MXL o\IH GSQQSR [IMKLXN
*MREPP] XLI JSPPS[MRK I\TVIWW MSURLtrig§ ¥ well-suitepdappirobich fdvipwlicy design

SFXEMRIH and monitoring.
oL & (@FN i & @: KL Finally, to assess GEP within planetary boundaries,
) YDA'@&F YD»*@;E&({J[Z] XLI TVSKVIWW EGLMIZIH MR XLI +)4 -R

are compared to the progress made in the indicators

of the Dashboard of Sustainability with the goal
[LMGL MW IUYMZEPIRX XS XLI I\TVoWmighlgBiRg whetbel Ylanetary boundaries
WYFWXMXYXMRK XLI WTVIWWMSR h&¥ ben loverStepRde Biviotl H should be noted
[IMKLXW that the thresholds of indicators in the dashboard

ERH SJ WSQlI MRHMGEXSVW MR XLI +)4

)2 L HA g hOE AypataioCh HIXIVQMRIH SR XLI FEWMW SJ WGMIRX
. 5 . &g x| K ?E
Ao oy Ao oy o7o P SXLIV XLVIWLSPHW MR XLI +)4 -RHI\ E

determined.

3.3 THE NECESSITY OF A DASHBOARD

-X MW MQTSVXERX XS VIQIQFIV XLdegreXaf lsubsttutaRilityl df the different forms of

is not intended to be a “sustainable development human, social, economic and environmental capital
MRHI\g RSV ER MRHI\ SJ pTVSKYVI\M@egemtihdwelvbeing; and (&) a determination

20
sustainability. Assessing sustainability is an of how stringent sustainability tests should be

INIVGMWI XLEX MRZSPZIW XLI JY X Yé&/d. suRaihadiMy as tfuNidelvielfdre above current
TVMQEVMP] ERH YREZSMHEFP] E WNEIMIeG\EWsKSihiRAOIlitY B Gohtdédreaiing

correct and complete assessment of sustainability [IPIJEVIq i MXL XLMW SFEFNIGXMZI MR Q
[SYPH VIUYMVI E E GSVVIGXP] Wsbrhe MguldiityrtpRIEiGhS) Ghe can deem the

stochastic model of the economy and the current socioeconomic path as sustainable if and
environment; (b) a correct assessment of present onlyif @8 R | [LI 2\1/I

and future preferences for the inhabitants of all .

countries; (c) a procedure to rank social states @8&RalAL® @B

within generations; (d) a correct assessment of the
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and the kLG( are the normatively determined that are taking place with these stocks. Thus, one

“shadow prices” associated with human, social, could present relevant thresholds that (according

economic and environmental capital stocks : Q.. XS XLI VIPIZERX WGMIRXMaG PMXIVEX
not desirable to cross and, in addition, targets that

LMW QIEWYVIQIRX INIVGMWI [SYPHMAPIPHWQEFRHKXIRIQIEWYVI XLI INXIRX XS |

in practice and questions remain as to whether is being made towards meeting certain social,

it would be possible to produce the “correct” economic or environmental goals. This is the

sustainability assessment and shadow price objective of the dashboard, in combination with the

system. Additionally, it is highly unlikely that this +)4 -RHI\

INIVGMWI [SYPH FI [MHIP] EGGITXIH EW E KYMHI JSV

policy — a problem that is at the core of how to take '"ER [ HMWTIRWI [MXL XLI MRHI\ HEWL|

into account not just the well-being, but also the dichotomy by simply adding the dashboard

preferences of future individuals yet to be born. ZEVMEFPIW MRXS XLI MRHI\# ;I HS RS>
this approach is appropriate. To see this, imagine

One way to proceed in light of these challenges is XLEX [I LEZI ER MRHI\ SJ IWYWXEMREF

to remain agnostic about prices and keep track of well-being’ that acts like the GEP in regards to the

the changes in the stocks, @y, and present those variables that matter for present well-being but that

changes in a dashboard for each country. This more  penalizes the growth in variables that threaten the

QSHIWX ETTVSEGL MW GSQTEXMFPWVYWXIEMEEERPIWXVBMIKKKEX [IPP FIMRE
acceptance of the intrinsically limited substitutability may end up classifying countries having, say, low

between the different forms of capital under PMJI NTIGXERG] ERH PS[ KVIIRLSYWI ¥
consideration or, even if it wasn’t limited; (b) the and a high value for both in a similar way, while their
IWXVESVHMREV] HMJeGYPX] FSXL pﬁdﬂihk@ﬁdﬁrlﬁ@bdt)&b@djmemlﬁﬁdﬂ.ﬂ NIHRs

identifying the proper “trade-offs” between forms of follows as long as we adopt the principle that “we

capital, as discussed above. consider it our moral duty not to impose on future
KIRIVEXMSRW ER] JSVQ SJ WEGVM&aGl
23
Notwithstanding the fact that those prices are hard accept for ourselves”.

to pin down, we must do what we can to assess
the importance of the magnitude of the changes
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3.4 AGGREGATING THE INFORMATION FROM THE BASHBIAREP INDEX,
CREATING THE GEP+ RANKING

Let the convention be that the variables in the GEP of the J dashboard é%é@é a—:a%,d,d/
-RHI\ GSRXVMFYXI MR E GSQTVILIRWMZI [E] XS[EVHW

the measurement of the welfare or development Therefore
of the present generation, and carry some limited )
information on its sustainability. Variables that are $LN'20=RAN f@é}éﬁ;ﬁaa a{aguqﬁ
related to the sustainability of development are
placed in the dashboard. Just as progress was %PXLSYKL JSV XLI VIEWSRW I\TPEMRI
calculated for each indicatory MR XLI +)4 -RHIYRMNX WWSYPH RSX FI GSQFMRIH [MXL
calculated for each indicator K in the dashboard as of Sustainability in a composite measure of
: u for FLs&é sustainable development, the information from
both instruments can nonetheless inform which
However, for the dashboard indicators it is countries are in a comparably more favorable
critical to understand not only progress but also position than others.

how this progress relates to the sustainability

XLVIWLSPHW 8LMW KMZIW WTIGM=3B& IMR A4S WQE EMREENEROMRK F] GSQTI
XLl MQTSVXERGI SJ XLMW TVSKYV I Whthe m8itatorErxfeRIashibbdrd with any green

X[S GSYRXVMIW INTIVMIRGIH WMQMdblﬁg‘Wybm@e’s‘thdel,aEmEasﬂrﬁdbytheGEP

country was already on a sustainable path while M R H.IThis methodology allows us to rank all

another country was not sustainable (above the MRHI\ HEWLFSEVH TVSaPIW FYX RSX X
sustainability threshold), progress for the second MRHI\ ERH HEWLFSEVH MRJSVQEXMSR
country should be considered relatively more MRHI\  ;LIR GSQTEVMRK TVSKVIWW FE
important for the overall progress of this country, +)4 -RHI\ ERH XLI HEWLFSEVH GSYRX)
and the planet, towards IGE. To capture both ranked according to their least-performing type of

aspects, we multiply progress on each dashboard progress based on the principle ofPriority to the

indicator by a weight relating the initial condition Worst Achievement. This methodology sends the

to the threshold, & INWTPEMRIH TVIZMSY VWdélity Mhi&ssage that a country that is only making

section 3.2). This weighting requires an additional progress on a few aspects of an Inclusive Green
QSHMaGEXMSR XS XLI +)4 -RHI\ M REcBdmy Will X& nEdess&ily & dbing better than
comparability between the measures of progress one that is moving forward in all areas. Ranking

SJ XLI +)4 -RHI\ ERH XLI HEWLFS E todnthER bhbe® &hXHe dréda in which they are

(now multiplied by the weight). Therefore, in making the least progress gives the policy incentive

order to facilitate the comparison needed for the to countries to implement a more balanced and

construction of the GEP+ ranking, we must multiply integrated policy approach that is aimed at moving

XLI +)4 -RHI\ F] XLI EZIVEKIESJ X L Ifopivisk ¢k acko®e the broad spectrum of an Inclusive

SJ MXW MRHMGEXSVW 8LIWI QS H Nsre€nEEXd@R.Whi& iRdRedolb§NeeEres a double

comparable EGLMIZ1Q IR Xf &¢iscobrtry in purpose for countries undertaking Inclusive Green

the sample. JGSRSQ] EGXMSR MX EPPS[W XLIQ XS
relative green economy performance while also

*SV E KMZIR GSYRXV] p\g MW ER @imihgZHel édhXow th&8irl€akt-performing areas

vector of dimension (J+1), which is given by the of progress compare with the achievements of other

+)4 -RHI\ QYPXMTPMIH F& asrbds EsZ | V Edgitrs.

indicators and a set of weighted progress measures
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The Green Economy Progress measurement
framework highlights certain critical aspects of

the development challenges that policymakers
must address, in an integrated manner, to ensure
societies are able to transition towards an Inclusive
Green Economy. These challenges include, among
others, controlling an increasing material footprint,
rising emissions and increased freshwater
withdrawal, while at the same time ensuring that
further development is not compromised and that
economic opportunities are created, ecosystem
services are preserved and social inclusiveness

is promoted. The GEP Measurement Framework
addresses these challenges by providing the
advantage of having a double lens through which

challenges remain with respect to the integration of

the GEP Measurement Framework and the Inclusive

Green Economy narrative, because of the latter’s
GSQTPI\MX] ERH XLI HMJJIVIRX MQTPN
GEYWEP VIPEXMSRWLMTW XLEX I\MW X
empirical challenges related to the availability of

indicators. In fact, one important limitation of the

GEP Measurement Framework is the lack of data

for a large group of countries and for a long period

SJ XMQI [MXL [LMGL XS QIEWYVI TVSK!
JSGYW SR TVSKVIWW MW E WMKRMuoGE
this work, it also imposes considerable constraints

on the potential indicators that can be used.

*SV INEQTPI WSQI EZEMPEFPI MRHMGE
ETTVS\MQEXI TVS\MIW SJ [LEX [I EVI E

SRI GER I\EQMRI TVSKVIWW XS][EViHaasuEeRwhikGtRer Wilaidrs are of better quality,

Green Economy.

The Green Economy Progress Measurement
Framework, in its current version, proposes a
method for measuring progress that monitors
changes in key variables, taking into account
global thresholds that should not be surpassed

and utilizing achievable targets selected to help
countries on moving in the right direction through
policy intervention. These components are critical to
obtaining a useful measure of progress, making the
measurement framework a valid instrument for not
only practitioners, but also the wider community of

but are limited in time and country coverage. From
a policy perspective, an additional challenge lies in
how to make use of available national indicators,
which tend to better capture local realities.

The methodology offered by the GEP measurement
JVEQI[SVO MW ¥I\MFPI IRSYKL XLEX M
these practical challenges. A separate publication

presents an application of the methodology at the

global level, where progress was measured for a

WEQTPI SJ GSYRXVMIW FIX[IIR E
The purpose behind the application is to Beta

test the methodology and learn about its different

VIWIEVGLIVW ERH EGEHIQMGW [S Waddd¥Kari Bhaldnges.|'Fhid, in turn, can help

There are important challenges associated with
this line of work and it should be noted that there
is still much progress to be made. Conceptual

improve the methodology’s design, and most

importantly, enrich the overall process of green
26

economy policy making analysis.
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ANNEX | —= FORMALIZATION OF THE THEORETICAL FRAMEW(

A. THE BASIC MODEL

Consider a society whose performance is to be let p(q), p(s) denote a permutation applied to the
evaluated across several dimensions, with respect elements of g and s. Then,F(q, s) =F(p(q), p6))-
to a vector of targets or reference values that have
been previously set. The second property, normalization, determines a
scale for the evaluation function. It says that the
Let - L <s & té& adenote a set of dimensions, value of the function is zero when all outcomes
with G R. A realization for this society is a vector are zero and the value is equal to one when all
L <MMA& a a: The entry qj is a real number SYXGSQIW INEGXP] QEXGL XLI XEVKIXV

that describes the value of variablej. It is implicitly
EWWYQIH XLEX EPP HMQIRWMSRW?G E RofalZation/ 610N Qebote Hhe vector whose
guantitatively by real numbers. There is a parameter  components are equal to zero. ThenF(0, s) = 0,F(s,

vector of reference values L <4JR4a a a- s)=1.

XLEX HIWGVMFIW XLI XEVKIXW a\lH JSV XLI HMJJIVIRX

dimensions. How those thresholds are set will The last property, additivity, establishes conditions
HITIRH SR IEGL WTIGM=&aG TVSF P I Qonxhe Mahaviditrr ioMbeM@Ration function when the
will be discussed later, when addressing the vector of achievements changes fromqtoq =q +c

GSRWXVYGXMSR SJ XLI +)4 -RHI\ for some k-dimensional vector ¢ (which may include
positive and negative numbers). The property

An evaluation problem, or simply aproblem, can VIUYMVIW XLI GLERKI SJ XLI MRHI\ XS
FI MHIRXM=alIH [MXL EqJsEMVdrderd ZI1G X8 &duation of that change by the very same

to evaluate society’s outcomes g relative to a evaluation function. This is a very natural property

vector of targets s, a continuous function F that that is most useful when the data are collected from
associates to each problem (q, s) a real number, several sources, or across different time periods, or

Fg,s [LMGL TVSZMHIW MRJSVQE X MBS tiseRe aftd ristakesatd @ cBrected. The new

SJ XLI SENIGXMZIW QYWX FI| MH | Rd4tsl cantbe igteduidied by sh@ply bb@puting the

is obtained from an intuitive set of properties value of that change and adding the result to the

described below. SVMKMREP ZEPYI SJ XLI MRHI\ *SVQE]I

) Additivity: Let (g, s) be a problem, and letq’ =
A.1 Properties q +c. Then,F[(q +¢).s] =F(q.s) + F(c,s)

8LI aVWX TVSTIVX] RIYXVEPMX] WH]JW XREI[HRK YFWNYEFXMMWVSFXEMRIH
are equally important (a more general case is

referred to later on). This implies that rearranging Theorem: A continuous function F WEXMW o | W

the ordering of weighted realizations and targets the properties of neutrality, normalization and

HSIW RSX EJJIGX XLI IZEPYEXMSR EHS-VNQEMPMX] MJ ERH SRP] MJ

> Neutrality: Let (q,s) be a given problem and (:—a II""'-SD Ay Dg [A.1]
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Moreover, all these properties are independent. For a given problem €, s), letdj(a) denote a vector
[LSWI IPIQIRXW EVI EPP {thdtS IN\GITX IR
This theorem shows that assuming the principles is equal to a. Applying repeatedly the property of
of neutrality, normalization and additivity amounts EHHMXMZMX] [l LEZI
to choosing a precise and very intuitive evaluation

JYRGXMSR E ZIGX&Vis&%I&téM@itBQIV(k:Méréa;éw‘ (S MAM(CUEM(:@:M;4]

respect to a vector of targets (s) as the arithmetic (kMagaraaarm (:SeM:a™ (@M;a™
mean of the relative achievements (the ratios
between outcomes and targets). (:—amMi ( kSkiog™

YDA

The case in which different objectives have

different importance can be readily handled. Let now la denote a vector with all entries equal to

Let € L : €4 & &;denote a vector of relative a -R XLMW TEVXMGYPEV GEWI [l LEZI
weights that describe the importance of each

objective, & R [EFA ypéy L <. Then by making (:U=a;uPi  ( k$=ay

N YDA
XLl JSPPS[MRK GLERKL S@vzZikeVMEFP I
JSPPS[MRK INNXIRWMSR SJ XLI JSVQUYVVYSK MNP XR WW\SHRXNEXRNM TP MW

;a U

(kS$:=aUR (- S
(:—a™ale e
)

Y

A

olz

Therefore,
. o (KU Y
Now the property of neutrality is to be understood as (:U=aUPG kS:=;a Ure (kékhba WQ_—G
“weighted neutrality”, saying that any permutation of
the variables Ua 8 @ PIEZIW XLl MRHI\ YRGLERKIH

TYFWXMXYXMRK MR XLI IUYEXMSR EFS
A.2 Proof of the characterization result

L v R a
(:—a EM,;AYD;'( kU W [A.3]
Theorem: % GSRXMRYSYW JYRGXMSR * WEXMW=a|IW XLI
properties of weighted neutrality, normalization and Now observe that our assumptions imply that
EHHMXMZMX] MJ ERH SRP] MJ function F is homogeneous of degree 1 inq, that is,

A—AL™(—¢ forall A P (IeRI E RIJ
function f: & u& o @ EW JSPPS[W

) P - Te
(:—artAvpy [A.2] o
B kdyo + L (ki N
Moreover, all those properties are independent. As this function inherits the properties of
homogeneity and normalization, by letting
Proof ML @ &L [I LEZI

M =X MW IEW] XS Wil XLEX JYRGXMSR % g @ nuag 10 B ko L ¢
properties. Let us verify the reciprocal. M M .
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Substituting into equation [A.2] forallj [1 KIX WMQTP] XEOI XLI ZEPYIW

— M @WE | . @:RUE;

and see how those values are in the corresponding
(i) In order to separate those properties, let us countries.
GSRWMHIV XLI JSPPS[MRK MRHMGIW
The other type of comparison refers to the
(°:—amij M corresponding GEP indices. In this case, one has to
vo 9 decide how to weigh each dimension in the different
GSYRXVMIW 8LIVI EVI X[S TSWWMFMP
choosing a common weighting system or keeping
-X WEXMWalW EPP TVSTIVXMIW |\GHEKcaREryriRiduaEveiyh& R

(7:—4&MIE “}DAJMK A common weighting system makes the
@ international comparison more intuitive at the cost
of losing the individual traits (that is, the possibility
of using this formula to individually evaluate the
-X WEXMWalW EPP TVSTIVXMIW |\ Gchigvemeritdfl tievoBjettives). The most natural
GLSMGI [SYPH FI HIeRMRK XLSWI GSI1J
(1/4:_é|IMM’ [IMKLXIH EZIVEKI SJ XLI MRHMZMHYEP
@ all involved countries using their population shares.
That will produce the following formula for each
- X WEXMWalW EPP TVSTIVgM.IW I\GblntryRihthe gE® M X ]

)'2:E; B v@rgg EAve gy (B
B. Weighting of the GEP Index in the
case of several countries
[LIVI
The objective of this section is to discuss how to
make a comparative evaluation of a set of countries &L

C. Now the variables are
W:E; &8 ;48 ;aP; & Ewhere the term ()

JIE; E
UDAUD’;‘]:D?Y.

refers to the country in the corresponding setC. where €y: Eis the weight of dimensionj in country
i, n(i) the population of country i and n(h) is the

Two types of comparisons among countries can be population of country h, a country which is in the

considered. One refers to comparing countries with same sub-group as country () JSV IN\EQTPI

respect to a single indicator. In that case, we countries that share the same level of development
EGGSVHMRK XS XLI ,YQER (IZIPSTQIRX
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The alternative is keeping the individual weights The egalitarian equivalent approach consists of
&L ;\;f?#‘, which is the approach adopted for the selecting a ray that intersects both indifference
+)4 -RHI\ 8LMW STXMSR TVIWIVZI|\WirXes bnd &ibivg @ne 8 ¥dEBare the points in

characteristics, allowing for individual evaluation of the indifference curves along this ray. Note that

achievement, but makes it harder to interpret the those points will always be comparable as they are
international comparison. However, the country- situated over the same ray and that each point in
WTIGMeG [IMKLXMRK W]WXIQ GER that iktbtsecBonEs @quiraém & yields the same
interpretation in terms of egalitarian equivalent evaluation) to the corresponding original value.
values.

Interestingly enough, it can be shown that keeping

Note that each country’s individual weights give independent weights for the different countries (the

the (constant) slope of the indifference curves for approach adopted here) amounts to selecting the

XLl GSVVIWTSRHMRK ZEVMEFPIW E WinXaslthe-hppgriafd_ray, as shown in Figure
associated rates of substitution. Actual values & ;LEX MW XLI QIERMRK SJ XEOMRK

determine which indifference curve is considered for VE]# 8LI HMEKSREP VE] VITVIWIRXW N
IEGL GSYRXV] JVSQ XLI WTIGM=aG GSRRRXXSIXVIECBEMWE XMRSRWGL XLI EGLM

Figure B.1 illustrates the case of two countries, red the targets in all dimensions. Therefore, using

and blue, with realizationsA and B, respectively, GSYRXV] WTIGMeG [IMKLXW XS EKKVIK
VIKEVHMRK X[S MRHMGEXSVW 8L laméuxity to @sB@théeddlXarian equivalent

clear that the problem is that of comparing those ETTVSEGL MR Plin @ lassotiated with

realizations which correspond to indifference curves  full achievement of targets.
that intersect, so that one is above the other in one
part and below in another.

Figure B.1: Comparing realization A and B with Figure B.2: Comparing realizations A and B alone
linear indifference curves XLI ¢ PMRI [LIR XEVKIXW EVI Q
dimensions)

Dimension 2
w
Dimension 2

Dimension 1 Dimension 1
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C. Aggregating the information from  cConsequences and Independence of Duplicated
the dashboard and the GEP Index, Consequences. Then T & \ if and only if

creating the GEP+ (The Protective
Crlterlon) .(.DDl:éé;iTp P .('DDPéé;i\éJ

% GSQTEVMWSR FIX[IIR XLI +)4 -R HHis diderithgXlike the min ordering, compares

information from the dashboard is made according alternatives in terms of their worst case but only

XS E W]QQIXVMG ER 806 ®&spateS V H Itdking into account the dimensions on which they

924> 53 EGLMIZIQIRXW [LMGL WEXMfighe IW XLI

JSPPS[MRK TVMRGMTPIW
The application of the Protective Criterion for the

1. Pareto GSRWXVYGXMSR SJ XLI +)4 VIUYMVIW
EGLMIZIQIRX TVSaPI| JSV IEGL GSYRXYV

+MZIR XI[S EGLMIZIQIR)9A>{:‘T Rw\ A~ MR

implies T 8 . 1. The country’s achievement for each stockj in the
HEWLFSEVH MW KMZIR F] XLI INTVIWW N

2. Independence of Identical Consequences

% fix

i @?9 if we wish for stock -yto grow,
OIX \ ERH » FI X[S EGLMIZIQIRX TVSDPI\.XL...A,(?L
To L forsome G Bsd4aa,:=ThenT 8 if and
andonlyif T, 8 V.

X

ﬁo éﬁ if we wish for stock -yto shrink.
3. Independence of Duplicated Consequences «

Let x, z be such that, for somek,m, T, L Ty and 8LI aVWX XIVQ MR XLI GSQTYXEXMSR ¢
\bL V. Then T 8 ifandonlyif T,, 8 M ifand achievement in stock j is the country’s degree
onlyif T3 8 Mj;. of progress as calculated in the dashboard.

The second term in the computation of such
(leRI XLI HMJJIVIRGI WIX XS FI |UYaehrevntenXik thé\importadce of that progress,
dimensions P:T& SR [LMGL XLI MRHI\ H®&Wwhh g 8aicMated using the same principles
TVSofandiz HMJJIV XLEX MW employed in the determination of the weights of the
) . GEP. Put simply, the country’s achievement for each
P:Ta¥ G Bsaaa, BIM ¥ stockj MR XLI HEWLFSEVH MW KMZIR F] 3

2NKCNAOO:F; ® +1

The following is a consequence of Theorem 3 in
Barbera and Jackson (JET, 1988) 2. The country’s GEP achievement is given by the
NTVIWWMSR

)2 @WREERKINY

= ', where
Let 8¢ FI E W]QQIXVMG ERH (941 ZI\ SVE o T s
RS L5 5 _
KLEX WEXMWaIW 4EVIXS -RHITIRHIRC THEKNHEIZAG o5 ILKNP =]

Theorem (The Protective Criterion)
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8LI EGLMIZIQIR X eashSauntry 53hén EGLMIZIQIRX TVSaePIW SJ X[S GSYRXVN

the (J+1)-vector given by the GEP achievement be argued that if T is in a more favorable position
and the achievement for each of the stocks in the than3 'it must be the case that the worst
dashboard, as calculated above. achievement in T is greater than the worst

achievement in3 . This is the principle ofPriority to
To understand how one could use the information in  the Worst Achievementand is how the ranking of
XLl EGLMIZIQIRX TVSaPIl SJ X[S G SovdraX progiass, GEPE 5 BdbstrRdieXH. |
the GEP+, consider the case wherc T and3 'are the
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! The current beta test application of the ERH [EWXI]I XVIEXQIRX VIG]JGPMRK VI Q
methodology has 14 direct links to 10 of the 17 facilities for a circular economy); (c) human capital

SDGs. For an overview of the links between the with green job skills (e.g. installation, operation and
SDGs and the GEP measurement framework, QEMRXIRERGI SJ IRIVK] I JaGMIRX TUYN
see PAGE (2017), The Green Economy Progress social capital (e.g. equitable access to justice, social
Framework- Application (2017). services, and opportunities, social safety nets, and

WSGMEP TVSXIGXMSR ¥SSVW
2711 7IGXMSR JSV E HIsRMXMSR SJ XLMW pRI]

generation of capital”. 0711 7TIGXMSR JSV E HIeRMXMSR SJ

3 See PAGE (2017). The Green Economy Progress 11 The current beta test application of the

Framework — Application. methodology has 14 direct links to 10 of the 17
SDGs. For an overview of the links between the
SDGs and the GEP measurement framework, please

Framework to cover more selected SDGs and WIl 8LI +VIIR )GSRSQ] 4VSKVIWW *VEQ
XEVKIXW 8LI ¥I\MFMPMX] SJ XLI Jx&ﬁgéﬁ&\{gﬂfPPS[W JSV

the inclusion of many of the SDGs indicators related

to green economy. This is particularly important for 12 To ensure consistency throughout UN
applications of the framework at the country level Environment’s work, the country-tailored version of
where a richer set of indicators may be available. the GEP measurement framework will be integrated
into UN Environment'’s framework on green
economy indicators under PAGE. This framework

6 711 ++/4 JSV E GSQTPIXI VIZ Ma}s[ bgejwdde&gned to link md:;ators;wth the
main approaches and indicators as well as the Integrated green economy policymaking process.

MHIRXMBGEXMSR SJ VIWIEVGL KETW. g x MW GSRXI\X pZEPMHg MW XS F

7 % WMKRMaGERX PMXIVEXYVI VIzMIPTRRE Qs HEIPR I Tvmsy

XS XLMW TVSNIGX XS EWWIWW XL hsBERHHWME A §0%UMM%VM§€I6 by
indices related to sustainable development. A Carmen Herrero. Antonio Villar and Eduardo
gap was found in the area of the measurement of >SEQFVERS %RXSRMS :MPPEV

green economy progress, which was one of the
motivations for developing the GEP Measurement

4 There is a potential for the GEP Measurement

5 United Nations (2012).

technical discussions with José Pineda and Gisele

Mueller.
*VEQI[SVO 7Il 4AMRIHE ERH +EPSXXS JSV QSVI
information. 711 LXXT LHV YRHT SVK WMXIW HIJE

LHV CXIGLRMGEPCRSXIW THJ
8 This section is largely based on “An Emerging

theory of an Inclusive Green Economy” (Sheng, 18 In line with the “Beyond GDP” approach (See
Report by the Commission on the Measurement of
Economic Performance and Social Progress (Stiglitz

88LIWI EWWIXW MRGPYHI E VIRIEE] PhiB)Fahd M&EBeftferdiMsis bt using Gop
'K JVIWL[EXIV JSVIWXW ERH = VUL 4 YoMh&only) FeaBurd of well-being, the GEP
GEVFSR VIWSYVGI 1JaGMIRX TLIWMGdhRmE fdhdolk hds Helindfadhfa¥cided

panels, wind turbines, public transport systems, not to use measures of GDP in the calculation of
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progress. The main reason for this decision is that 20 For a method to combine an assessment of
+(4 RSX SRP] QIEWYVIW KVIIR FY Xd&eldgrBeritradjsiddrny sustainability, see Pineda
economic activities, which do not support the (2012).

transition towards an Inclusive Green Economy.

The inclusion of indicators such as green trade, *! This implies a non-decreasing discounted
green innovation and renewable energy allows the utilitarian sum of generational utility, i.e. economic
+)4 MRHI\ XS GETXYVI EPXLSYKL PRy RIRe which infergeneraijgnal well-being
components of GDP. In addition, the inclusion of does not decline. For more information, see Marc
indicators measuring the access to basic services, Fleurbaey and Didier Blanchet (2013).

LIEPXL E R_H IHYGEX M_S R EPP S_[W X LZISe r%or'\éI gn hllg f%)r% Fleurbaey and Blanchet
capture the positive aspects that higher economic

o . . (2013, p. 21).
growth will bring to promoting an Inclusive Green
Economy. Z*PIYVFEI] ERH &PERGLIX T
Y71l %RRIN - % JSV E HMWGYWWM SRhis i Jo\bSchhdeXid PWteMie Criterion (see
the basic model and a proof of the characterization %RRI\ -' PMOI XLI PI\N\MQMR HSIW RS
result. valued representation due to the lack of continuity of
XLI TVIJIVIRGI SVHIVMRK *SV TVSSJ V

18 |t is important to note that for a country

SJ 1SYPMR
INTIVMIRGMRK VIKVIWW MR ER MRHMGEXSV MR [LMGL MX MW
initially disadvantaged with respect to the relevant 25 This method of creating the ranking limits the
threshold, this weighting system will imply that incentives for substitution across equally important
VIKVIWW [MPP LEZI E WMKRM&®G ERaspktM Kflar Incliive Stebl Economy; it also gives
words, the weighting system provides signals on incentives to progress in all aspects and penalizes
policy priorities. any partial view that only concentrates on a few
policy areas.
¥ 8LI aVWX [IMKLXMRK MRHMGEXIW XLI VIPIZERGI SJ XLI
progress made in each of the areas, as captured 26 See PAGE (2017). The Green Economy Progress
by the indicators; the second weighting, however, Framework — Application for an application of the
makes it possible to establish comparisons within methodology at the global level.

and across countries (given that the sum of all

[[IMKLXW MW IUYEP XS 711 %RRI\ - & JSV E HMWGYWWMSR
SJ [IMKLXMRK JSV XLI +)4 MRHI\ MR XLI QYPXMTPI

country case.
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