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Audience

This document is targeted atesearchers policy makers tanney communites
environmental authoritiesind all the actorsthat can bepart of the decision makin
scenarios

Purpose

The goal of this research is to contribute to the Bogota River integrated managemsg
to the sustainability of micrtanneries.

The research objectives are:
I To present the main results of the CP iempéntation,
I Tocarry outa follow-up of CP implementation
I To monitor the implementation of an integrated and optimal solution to
environmental, social and economic problems of the tanneries.

Background

The leather production process has had, for decades, a highly negative enviro
impact caused by inefficiencies in production operations. The conventional proceg
huge volumes of water, energy and chemical inputs. The resulting solid and lagties
and effluents were discharged onto the Bogott River without any treatment.

Due to the high negative environmental impact of the tanning activity, a preventive s
for pollution management has been required in the region in order to redutaphd.
This strategy cannot be just a final and regular control strategy, better known asadn
pipe alternative. It has to include improvements in the whole process to redu
pollution loads and also the wastewater volume to be treated aredi redests.

In addition, it is required a system monitoring structure to monitor the progress

tanneries towardsustainable developmerit implies a new way of thinking and analyzi
current development levels in society. It is grounded in envieotah economic an
social considerations, emphasizing topics not considered in traditional development
and affecting government policies, consumption patterns and the context of compet
production sectors (Van Hoat a/., 2008; Maya, 199@ylaya, 2000). The main purpose
the assessment is to support the Villapinz—n and Chocont? tanning process stake
planning and decision making.

Potential Impact

The proces®f CP implementation irsometanneriesof Villapinz—aA and Clocont} has




showna high variationin terms of performance, pollution and solid wastes. This kin
variation istypical of the tanning procesmd it has beenepresented in the deviatio
presented in the diagnosis phasSome cleaner technologidsas been followedup
achieving significanteduction ranges in the chemicals consumptioli(sn sulphidg10
+57%), ammonium sulphat€11%), chromium sulphatél- 32%)) and in the pollutan
loads (Unhairing: BOD (33 =77%), Sulphideq72 +87%); Deliming: TKN (27 99%);
Tanning: Chromium42 +£94%)). In water consumption the reduction may vary betw
17 and 68% depending on the operation of the proddsse reductions imply that i
percentage of a pollution discharge is avoided \pigventive measures implemented
the operations through the timEhe participation of the community has been decisivg
all the process.

In the monitoring system, the environmental, social and economic indexes integrate
sustainable developmenindex have shown gradual progress the sectar The
environmental conflict of years back has generated an interest in progressing towa
development of a stronger sector, one more organized, making their own the proces
transformation fromhe environmental, social and economic sphefeklitionally, the
gradual increase of this index indicates that the comprehensive efforts towar
improvement in all dimensions must be continuously reinforced.

These positive results in a small sampleéaoieries should impact the entire community
tannersin this region andn thewhole country. This kind ofmprovementprocess need t
be implemented in all these industrial communities, overall, the communities of

enterprises thatace particula problems and challenges due to their limitations in |
guality, technical and financial resourc@&be active participation of the community duri
the entire process is essential to create sustainable strategies to the environme
social conflcts.

However, in order to implementRCoverthe long term, all the effortdonewill be really
usdul if there is an appropriate instutional framework to back it, ifland and
environmental issuesomplement each othand if the CP isncluded in the evironmental
regulationin a way that motivates compliance with environmental improvement norm

Recommendations

X It is important to establish economic incentives for environmental improveme
that the change process can be assured and the gadeaction is thus viewe
by the tanners as a cdstnefit process.

X With the aim of making the tanning activity a sustainable one, it is necess
grant continuity to the improvements in all dimensions. The work on clg
production and in the preveoin of contamination must be continued as well as
work in strengthening the social capital, access to spaces of participatig
collective participation in the generation of new strategies, the galvanization
market, increasing the quality tife products and accessing new markets.




D4.2.4-a A report presenting the selected impact reduction options per site of implementation
D4.2.4-b A report describing the monitoring scheme for the duration of the field testing program

D4.2.4-c A report on the actual implementation and monitoring of performance i.e. achieved

emission reduction benefits relative to the cost of implementation
I
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D 4.2.4 Field testing CP options in micro-industries of Villapinzén and
Choconta

1. Introduction
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2. Background

2.1 Tanning sector in Villapinzén and Choconta, Colombia
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2.3 System monitoring structure
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3. Methodology

3.1 CP Implementation
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1. Environmental and productive diagnosis
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2. Literature review and participative selection: best available technologies
(BAT) good operational practices (GOP)
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5. Follow up and qualitative assessment
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Figure 1 CP implementation methodology stages
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Table 1 Components and issues of qualitative assessment
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Table 2 System monitoring structure



3.2.3 System of indexes and indicators
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Figure 3 Structure of the indicators and indexes system

%&!40A86!.?!'=6! @6'0*0'0!)J!60,=! AO5-,!-&*-,0")(!-5!5=)Q&?!-&*-,0"-&2!'=6! +&-'1)J! @605+(6! 0&*! '=6!

@6'=)%)8)2C1+56*1-&160,=1*-@ 6358

#H#



0@)&2!5'016=)8*6(5

022(655-06%
|

Index Indicator Unit Methodology
*_ | =k i2a)&! -
D)+ @!5+89=*6 29)8151-8 F605+(-821I'=6!Q6-2="1)J160,=!
P-@B j2q)&!51-& R ,
B6(J)(@0&,6! - e o] ,=6@-,08!-&9%
&*6K <=()@-+@!508 j2q')&!51-&
o , , NO08+0'-&2!Q0'6(1J8M=6!6&'(C!)J
= <)&5+@6*1Q0'6( @q)&!51-& =61 (+@5
S /TH!8)0*! j2q)&!51-&
o D+89=-*6!8)0* j2q)&!51-&1
= ol exaw | 4)08!5+596&*6%15)8-*51 | o 401-&2!50@98KHED +-5,=0(26*!
z B)88+-)&!-&76K 8)0* 12)&!51-8 Q0'6(!0&*180A)(0)(C!0&08C5-5
= <=()@-+@!8)0* j2q)&!51-&
= <=8)(-*6!8)0* li2q' )&!51-&
> U-8'6(-&2!+&=0-(-&2!61J8+6&'?!5')
e P N ! ! 2l
= c0-( 12q)&151-8 08+1Q6-2="-82%
- ' =- | ! | |
D)8-*IQ05'65! HeJEes &E.QOS 65!9(6!( 2)&151-&
-&*6K 9)5'*6J865=-&2 <)886,-&2!'=6!Q05'6?!5")(-&2!0&*!
D=00-&25 j29)&!51-& Q6-2="-&2%
4(-@@-&P5 i2 q')&!51-&
_+08-'0-06h!]606(?!
5)@6'-@65?!08Q0C5
R,,655!")190("-,-90'-)&! BO("-,-90"-)&!-&!5,=6*+861 H-(6,'-&'6(0-6Q5!
@66'-&25!0&*1)&!*6,-5-)&
@01-82
D),-08!<09-'08! o R OIE (O R el
-&*6K 10"+(61)J!(680'-)&5=-9! U(6&78C15(0-&6+2!

H{6,"-&'6(0-6Q%!

BO(--90-)&1)JI=6!

<)@980-&'5!*+6!1))( !
W+084C

Q. = 11 *+ ') &!
= 2693%6_5;(' U '0&&6(-65!-&!"=6! H-(6,"-&'6(0-6Q5
5 - -@9()06@6&'19(),65565
Q i . RO6(026!5080(CHIIQ@| , - orai AOE!
o S6&*6(INW+08L'C! ROB(026/5080(C)JI@64& H-(6,-&'6(0-6Q5!
Y "-06!X9(- ]
- N*+,0-)&!P6068! —+°8? O?'fg( ,@O(CI'O& H-(6,1-&'6(0-6Q5!
D | L688I1A6.-821-84 56,)&*0(C16*+,0-)&Y!!
' e rIN@98)C665!@6@A6(!)
D),-08!D6,+(-'CIDC5'6@! | '=619()J655-)&08!(-515! | |\ '\ o1~
R,,655! 055),-0"-)&!0&*!'=6! H-(6,1-&'6(0-6Qb!
96&5-)&!10&*1=608!=$
, r')J'008-*19(),65657?!r!)J! 0o
| | - |- - |
208 P6208!<)&J8-,! 6K9-(6+19() 65565! H-(6,1-&'6(0-6Q5!
@ @_', @68 r)J1J)(@08!6&'6(9(-565!
' ' X(62-5'6(1-&!<</?!
-&* - | L'ClI - '-&' - |
&*6K /+5-&655!U)(@08+C! 0.)+&-&221<RM! H-(6,-&'6(0-6Q5!
96(@-55-)&5Y
<)5'515C5'6@h
N)&)@-! U-&08!9(-:6!96(1*6,-@6'6
’ " )J1J-&08!1P¢+,"21<)5'1)J! , U)88)Q!+91J)(@!)JI'=619()*+,-06!
|
= 3%32,(}2@0&'6' =6@-,081-89+5 B6(,6&026 9(),655$!H-(6,1-&'6(0-605
| _+08-'C10&*1-&&)00")&!
S 86068
é B(),65565!@0&026@6K&'
L | <is)@60 /)"86&6,15!
= S Ea0 el H6J6,-06!9()*+,3 “ R R R (O ROE 08 A T AR E
y (E/)O%L *%Jé), )&! 9@@6(-08-649()*+3 RAB)8+'6!008+6 H-(6,1-&'6(0-6Q5!0&*!J-68*1D-5

%88&)00'-)&1%&

16Q190)*+,5 |

NK-5'-&219()*+,'5

RA5)8+'6!008+6

H-(6,"-&'6(0-6Q5!0&*!1J-68*1D-5-'
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4. Results

4.1 Cleaner production implementation

4.1.1 Environmental and productive diagnosis
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4.1.2 Literature review and selection of BAT and GOP
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Table 7 BAT and GOP selected to be implemented in micro-tanneries
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4.1.4 Follow up to BAT and GOP in the productive process
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Figure 4 BOD in soaking operation
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Figure 7 Sodium sulphide consumption in unhairing operation
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Figure 9 Chromium load in tanning operation

I.=igure 10 Chromium sulphate in tanning operation
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Table 8 Reductions percentages in tanning process
1

4=6(6*+,-)8196(,68/026!-&1'=8Q0'6(! )&5+@9'-)&1-H=)Q&-&!'=61 40A86! 1S 06 &UI<B!(6! #4=6!
006(026!,)&5+@9")&!J)(160,=!C60(!-5!085)!) A56(06*$
!

Operation 2004 2008 2009 % REDUCTION
(N=3)* | Average|SD |Average |SD |Average|SD |2004 -2008|2004-2009
D)01-&P "MIL?3E RN H#PG|  #2G #2#] E\! 19%
b&=0-(-&2  "?GEL?EF  "2.3!|#?[I]  #?E\L?3\ #G\! 42%
H68-@-&4 L?[GL?3%  L?[!L?V!|  L?EfL?#E E\! 17%
408&-812 L2IM| L2.1! L?E{ L?El  L2.1|L?LY Mol 68%

*N is the sample size
Table 9 Water consumption average in tanning productive process
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Water consumption average in tanning process (N=3)
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Figure 11 Water consumption average in tanning production process (N is the sample size)
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Table 10 Number of tanneries implementing CP

4.1.5 Follow up and qualitative assessment
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Figure 12 Assessment in CP and EOP for twelve tanneries
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4.2 System monitoring structure
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4.2.1 Environmental dimension
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First
generation Basic Indicator Target (kg/ton) Reference
index
D)*-+@!5+89=-*6 L! b]NB?!#113g!/+8d0&b&!'P1"LLLG!
P-@b 3V 10:6(! %&!"P1"LLE?'N+()960&!
0 21" I _55-
e0'6( ! HAL obN?! Lgm:lfi?b;o&.<)@ 55-)&
T(20&-,!8)0% 32l <RM?!"LLE
<=()@-+@!8)a* L?LLL"3V <RM?!"LLE
B)88+'-)& <=8)(-*65!8)0* E?# <RM?!"LLE
D+89=-*6!8)0* L?L"3V <RM?!"LLE
4DD!8)0* "3?2V <RM?!"LLE
b&=0-(-&2!Q05'65 #LLZA#VL UG&*(+P!"LLL
H6J865=-&2!Q05'65!A6J)(6!+&=D- #LLA#VL FR7H4?!"LLE
. . " bINB?!#1139!76(=6-d6%&!"(I")
=_&2! I 14+&=0-(- I
D)8-*1Q05'5 HEB65=-&2!Q05'65!0J'6(!+&=0-(-¢ #'L! HIIEQ!/+8d0&H&IPI"LLL
D=00-&25!Q08'65 ! bINB?!#113g!/+8d0&&.!"P1"LLLL
bINB?!#1139!76(=6-d8&&!" (1"
- - I
4-@Q@-&25 AU #IIEQ!/+8d0&&!"P1"LLLL

Table 11 Targets defined in environmental dimension
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®UOABB!P!'=61(65+8'51)J!60,=!,)@9)&68&'1)J16&0-()&@6&'08!-&*6K!0(6!5=)Q&!J)(160,=I'0&&6(CS!

INDEXES Performance Pollution Solid wastes
Moment 1 2 3 1 2 3 1 2 3
C1 L2111 #?LL #?7LL L?LL L?GL L?G][| L?3Y L?.#4| L?.4
Cc2 #2LL #2711 #7110 L?2#Q L?"L| L?L]| L?#3| L?Gl| L?#!
c3 L?13| L?IU| #?7LL L?LL L?#G L?GY L?"[!| L?3Y L?.G
ca L?Gl| #?LL #?7LL L?LL L2.[!| L?3L| L?..!| L?3@ L?V!
C5 #2LL 'ZZZ #?LL| L?LL 1227 L?"1| L?"3| ZZ2%Z| L?"3
(o3) #?LL L?13| ZZ2%7Z| L?LL L?"U| 12274 L?"3| L?EY 1247
Average | L?I[!| L?I[!| #?LL| L?L!| L?.M| L?3]| L?"G| L?VNY L?."!
SD L?LY L?LY L?LL L?L}| L?"E| L?.B| L?2#L) L?"™| L?#VY
Table 12 First generation indexes for each tannery
1
4=6J-&08!(65+8'1H6!-&*6K65!)J!J-(5'"0&*156,)&*126 &6 (0+H5=)Q&!-&!40A8E#
|

Moments of analysis
1 2 3

Performance L2I[Y L2I[Y #7L0
Contamination L?LY) L2V L?3]
Solid wastes L?"@ L?Vvy L?."
ENVIRONMENTAL| L7?3] L7EY L7EL

Table 13 Environmental indexes (first and second generation)

Index

4.2.2 Social dimension

4=6!'0(26'1 *6J-&6*! -&! '=-BL@6&5-%! QOS#$%6&! 40A88! #6! (65+8'5! J)(! '=6! J-(5' 0&*! 56,)&*!
26&6(0"-)&!-&*6K65!-&15),-081*-@685-)&!0(6!5=)Q&S$

INDEX Moments of analysis

1 2 3
Social capital L?L3| L?3G L?[G
Well being L2#l | L?#) | L?.L
Legal commitment | L?#!| L?3V| L?EM
SOCIAL L2t L2.[!| L?2V]

Table 14 Social indexes (first and second generation)

4.2.3 Economic dimension
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-&*-,0") ($! %&! 40ABF! '=6! J-(5'l 0&*! 56,)&*! 26&6(0'-)&! -&*6K65!)J! '=6! 6,)&)@-,! *-@6&5-)&! 0(6!
9(656&'6*$

Moments of analysis
! INDEX T ‘?”
Economic performance | L?LL| L?L#| L?LE
Satisfaction L?2IM | L?IM | L?I.!
Innovation L?LL| L2##| L?#!
ECONOMIC L2#8| L?2#) | L?"L

Table 15 Economic indexes (first and second generation)
Il#!
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4.2.4 Sustainable Development Index (SDI)
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Figure 13 Sustainable development indexes in different analysis moments

5. Discussion
5.1 Cleaner production implementation

5.1.1 Environmental diagnosis
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5.1.2 Review of the literature and selection of BAT and GOP.

|

%¢&!'=6!8-'6(0'+(6! (60-6Q7?!088!'=6!"'0&&-&2!9(),655!)96(0'-)&5! Q6(6! '016&! -&")! )&5-*6(0'-) &$! % &! '=¢
J)88)(&2!5'026!'=6!5)01-&2&0-(-&2?!*68-@-&2!0&*!'0&&-&2!)96(0'-)&5!Q6(6!5686,'6*?!05!'=656!0(6!
'=6!)&65! '=0" 26&6(0'6! '=6! 2(60'65'! ,)&'0@-&0'-)&$! 4=656! =006! (69(656&'6*! 0! 9(-)(-'C! J)(! '=6!
'0&&6(5!0&*! J)(1'=-5! (605)&!'=6! 000-80A-8-'C!)J! =+@0&7?! '6,=&-&IBLOLE!J65)+(,65! =05! AGE&!
9)55-A86%$!4=6!'6,=&)8)2-65! -&! '=6! *6J865=-&27?! 9-,18-&2?! (6'0&&-&2! 0&*! *C6-&2!)96(0'-)&5! Q6(6! ¢
5686,'6*! AC!'=6!'0&&6(5!*+6!")!'=6!*-1J-,+8'-65!'=0"I'=6-(!- @986 @6&'0'-)&! 26 &6(0'6!-&!'6 (@5!)J! '=6!
0A)O6!@6&'-)&6*!(65)+(,65%!

|

4=6!*6J865=-&2!'6,=&)8)2C!9(-)(I")'=&=0-(-&296(0'-)&! -@98-65! &6Q! @0,=-&6(C! 0&*! =-2=1,)5'5!
J)(1'=6!'0&&6(5%! 4)*0C?!'=-5!08'6(&0'-06! -5! J605-A86! 9()O-*6*! -'1 -5! 9)55-A86!")! -&'62(0'6! '=6! 860'=€
9()*+,"-)&!,=0-&! 0&*!")!1 26&6(0'6! d)-&" 08'6(&0'-065%! H659-5?! 2(0&'-&2! 0! O08+6!")! '=-5! (65-*+6!
,0&!@)'-00'6!'=6!"0&&6(5!")!Q)(1!055),-0'-068C!0&*!")!=006!0,,655!")!'=-5!'6,=&)8)2C!-&!'=61J+'+(6$

|

%&!'=6!,0561)J19-,18-&21Q-'=)+'1508'?1&6Q!,=6@-,08!-&9+'5!0(BEBEE*)5'5!)J!'=6!)96(0"-)&!
-&,(60584=610886(5!%)!&)'1J668!,)&I-*6810A)+'1-'51J+&,'-)&-&210&*1 J)(1'=-5!(605)&!*)1 &) 1*0(6!")!
@016!-&065'@6&'5!-&!'=-5!(6596,'$! U-&088C?!-&!'6(@5!)J!'=6! (6,-(,+80'-)&!)J1*C6-&2! AD'=52!'=6 +((
-&J(05'(+,+(61%)65!&)'1088)Q!'=6!5')(0261)J!'=6!A0'=51J)(10&)'=BHBIA0' =$!4=6!-8065' @6&'5!-&! <B!
=006!A66&1*65'-&6*1)'=61(6,-(,+80'-) & }B=0-(-8A0'=58

|

5.1.3 Follow up to BAT in the productive process
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5.2 System monitoring structure

5.2.1 Environmental dimension

|

%&!'=-5!*-@6&5-)&! 5) @6 PIWH 6! *6]-&6*! -&! '6(@5!)J! 96(J)(@0&,6?! 9)88-0&&5)8-*05'6%
X40A88#Y?! Q=-,=10,,)(*-&2!")! '=6! 8-'6(0'+(6! Q)+8*! @' '=6!)9'-@08! 0&*! (608! ,)&*-'-)&5!)J! 0!
'0&&-&2!9(),655?!0&*!1Q)+8¥&"0'I'=6!5+5'0-&0A-8-'C!)J!'=-5!-&*+5'(-08!56,") ($! 4=656!2)085!0(6!5'-88!
*-5'0&'1J()@!'=6!5+5'0-&0A86!6 @-55-)&!8-@-'5!*6J-&6*! AC!'=6!"6,=&YHE BOXI0&H&! ("L#LY!
&!6(@3)J")(20&-,!8)0*?!")'08!5+596&*6*!5)8-*5?!,=8)(-*65!0&*!,=() @-+ @ $! %QE=G BB ?!'=6!
*6J-&6*1008+6!-&!'=6!2YRBW+-0086&"") "6)-&6*0)(!'=6!6 @-55-)&!8-@=H56!8-@-'5!@+5'")! A6!
(60,=6*!-&!0!8)&2!'6(®$

|

R,,)(*-&21")1'=6! (65+8'5! 5=)Q&! -&! AB6!#'=6(6!-5! 0! 2(0*+08! -&,(6056!-&!'=6!-@9I()O6@6&'!)J!'=6!
'0&&6(-65!")QO(*5! 68&0-()&@6&'08! 5+5'0-&0A-8-'C! ) @90(-&2! @)@6&'5! "1 0&*! .1 Q-'=! @) @6&' #$! R'!
@)@6&'1#18)!<B19()2(0@!=0* A66&!- @986 @6&'6*C6'105!0!9(606&-)&!5'(0'62C1J)(!,)&'0@-&0"-)&?!
A+'15)@6'08&6(-65=0* 08(60*C! 5'0('6*!")! -&,)(9)(0'6! ,=0&265! -&! '=6! 9(),6557?! 0&* A} -8¥=6!
9(-@0(GD05'A Q0'6(!'(60'@6&1 5C5'6@! 05! 0! )& 0@-&0'-)&! ,)&'()8! 5'(0'62C$! %'l -5! AB,0+56! )J! '=6!
0A)OB! '=0"! '=6! 680-()&@6&'08! -&*6K! 0"l @)@6&'!#$3F5-&,6! -&! '6(@5! )J! 6§R@6&'08!
96(J)(@08&,6!5)@6!"C96!)J15)8+-)&!=0*IA620&!)!A6!- @986 @6&'6*$

|

/6'Q66&!@)@6&1"10&*!.2101(6*+,-)&!,0&!A6!)A56(06*1J()@!LSL"IXJI() @! LBESE] Y&£-5!-5!05!0!
(65+8'1)J1)&6!)JI'=6'08&6(-65!+&*6(15'+*CIX<"Y1J)(I@) @6&"'0&&6+15=669!51{&)BX6! (65!
)JI'=6!'0&&6(-65!'=0'1'0&! A)O-&6!51-&$!%&!'=-51,056?!'=610&08C5-5!,0((-6*!)+'-&!'6(@5!)J! 9 )K-@-'C
2)085!-5!*-1J6(6&'?16596,-088C!-&!'=6!,056 (MISERIF+6!")!'=61J0,1'=0'"'=6!26&6(0'-)&!)J!'=656!
J)(I'=-3'C96!)J!51-&! @-&-@ 0 26&6(08!'=6!9(),655!-5! EBBE'088! %'1-51J)(I'=-5! (605)&!'=0"1'=6!
-&*6K!)J! 5)8-005'65J)(! '=-5! '08&&6(C! -5! 5-2&-J-,0&'8C! =-2=! XL$GIY! -&! ,)@90(-5)&! Q-'=! '=6! )'=6(!
-&*+5'(-65?! 0&* 606&! Q-'=! '=6-(! )Q&! 008+65! J)(! @)@6&'5! #! 0&* .$! 4=-5! O08+6! ,0+565! '=
6&0-()&@6&'08!-&*6K!J)(!@)@6&"!")1A6!2(60'6(1'=0&!J)(!@) @6&.$!4=-5!, =0&26!(69(656&'5!)&6!)J!
'=6!1*C&O@-,5!)J!'=6!(62-)&!-&!'6(@5!)J!-&5'0A-8-'C10&*180,11)J1 5'0&*0(*-:0'-)&! -&! (0Q! @0'6(-085! 0&*
J-&0819()*+,'3$

|

U-8&088C?!'=6!680-()&@6& 08! -&*6K! 0&DS6LE(66! @) @6&'5! (6J86,'1'=6!A6=00-)(!)J!'=6! (608-'C!
)JI'=61'0&&6(-65!)J17-8809-&:;&!-&!'6(@5!)J!6&0-()&@6&'08!-@9()O6 @ESNEELE 05! AG6&!
2(60'6(1J()@! @)@68&" # Q=6(6!'=6!9()d6,' -5! d+5' 5'0(-&2! @0-&'0-&-&2! '=6! 9)5-'-06! '(6&*! *+(-&2!
@)@685! " 0&*! .21 Q=-,=! ,)((659)&*! ! '=6! C60(5! )J! '=6! -@986@6&'0-)&! )J! ,)&'0@-&0'"-)&!
9(606&'-)&!08'6(&0'-065$

|

4%.5+.6'3-94

|
4=-5!-8&*6K!9(656&'5!'=61=-2=65'1008+6!-&60,=! @) @6&")J10&08C5-5!&60(1#!0' @) @6&'5!#08&*1"?10&
0'@)@6&'!.$!14=-5!-&*- 0'65!'=0'"'=6K.&6(-65!+&*6(I5'+*C10(6!Q-'=-&!'=6165'0A8-5=6*!(0&261J)(!'=6!
*65-2&0'6*! 2)085! J)(! 60,=! -&*-,0")($! %'5! 96(J)(@0&,6! -&! '6(@5! )J! '=6! ,)&5+@9"-)&! )J! ,=6@-,08!
-&9+'5! 0&*1 QO'6(! -5! )9'-@08$! H659-'6! '=-5?! -&! '=6! (62-)&a5! '0&&6(-65! '=6! 9(0,-,6! )J! 6JJ-,-6&'8(
)& ()88-8&2!'=61)96(0'-)&5!1=05!&)'| A66&!-&'6(-)(-:6%g! 0&*!'=61W+08--65!)J1'=6)(B8*F!6+IAC!
6,)&)@-:-&2!-&!,)5'51-&!'=-51(620(*?1Q=-,=I*-@-&-5=65"'=6!W+08-'C1)JI'=61J-&0819()*+,'$

|

4+((1&273

|

4=612)085!)J!'=-5!-&*6K!Q6(6!65'0A8-5=6*10, ) (*-&2!'B&B ()& @6& (B2+80'-)§J!'=6!(62-)&!)(!
-&*+5'(-08!*-5,=0(265!)&)! '=6! (-O&(}! @)@6&! #! 0! O6(C! 8)Q! 008+6! -5!)A56(06*! XLSL.Y?! Q=-,=I-5
6K980-&6*I AC!'=61J0,''=0'1'=6!'0&&6(-65!0''=-5! @) @6&'! *-*&)'1=006!0!9(-@0(C!'(60' @6&'| 5C5'6 @$
R''=0"'-@67?!'=645,=0(26*!'=616JJ8+6& 5! Q9¥88+'088)0*5!2(60'6(!I'=0&!'=6!008+65!65'0A8-5=6*
AC!'=61&)(@$!4=-5!"(60'@6&'15C5'6 @AQIBE.!'=61J(0@6Q)(11)J!'=6!6&0-()&@6&'08! @0&026 @6&.!

T



| | |

|

980&5!,0((-6*1)+'1AC!'=6!-&*+5'(-65!J() @!'=6! C60(1Q43'=615+99) (1) JI <</$H+(-&2! @) @6&'5!"!
0&*.?1'=-515C5'6@! =05! A66&! -&,(605-@BGTI6?! 0&*! J)(!'=-5! (605)&?! '=6! W+08-'C!)J! '=6! Q0'6(!
*.5,=0(26*1-&')1'=61 (-O6(1=05! -@9()O6*$! e-'=! (6596,'")! 9()2(655! -&! '=-5! (620(*?! -'1085)! =05!")! *)!
Q-'=I'=6! (6*+,-)&!)J! '=6!9)88+'088)0*! *+(-&2!'=6!9(),655?!'=0'1 -5?1'=6! Q0'6(Q'! 6&'6(5!)! '=6!
'(60'@6&'15C5'6@$!

|

8+(2%18%/7

|

4=-5! -&*6K!-&,(60565! A6'Q66&! @)@6&' # 0&* @)@6&'5! "1 0&*! .$!]606('=68655?!'=6! A6=00-)(!'=0!
@)@6&1 "1 9(656&'5! -5! &)'l ,)&5-*6(6*! &)(@08! 05! )&6! )J! '=6! '0&&6(-65! BRGHZ6("))1! '=6!
9(),655!)J1'08&-&2!5=669!51-&210!9(),655! '=0"1 26&6(0'65! 0! @-&-@+@! 9()*+QOBHH(605)&!
J)(1Q=-,=1"=619()K-@-'C!")!'=6!2)0&k! '=-5! ,0565! ,8)56!") #$L L XEIF $! U)(!'=6!)'=6(!'0&&6(-65!0'!

60,=!@ @6&'?"'=6!@0K-@+@!008+6!(60,=BV1H!L

|

R@)&2!'=6!5)8-(105'650&08C: 6=6!9(626J865=-&05'8-5!:6()!-&!088! @) @6&'5!05!'=-5!08'6 (&0'-O6!
-51&)'1,0((-6*1)+'1-&!'=6!(62-)&$!]606('=686557!-1Q05!-&,8+*6*1-&1'=610&08C5-5!A6,0+56!-'1=0512(60'6(
9)55-A-8-"-65! )J! -&*+5'(6B&8)-'0"-)&! 05'1 *)65! &)'1 ,)&'0-&! ,=6@-,08! 9()*+,'5! '=0'1 ,=0&26 '=6!
9()96(-65!)J! 2(6056! 0&*1 J0'I X8-9-*5219()'6-&57?! 6', Y $! %&! '=6! 056! )J!'=6! -&*+5'(C! '=0"'0&&6*! 5=66¢
51-&?10''@) @6&1"!'=-5!-&*-,0)(I-5!#105!'=-5108'6(&0'-06!-51&)'1J605-A861J)(I'=-5!'C96!)J151-&$

|

U)(1'=6!)'=6(! Q05'6®!A)'=!=0-(105!Q688!05!*6 J86Q8BERE=00-&25! 0&*!'(-@ @-&ZH &6,6550(C!

N1 )&-&+6! Q-'=! '=61'6,=&-,0810*0-5)(C-&! -'5! @0&026@6&'?! 5)! =Bl 9()*+,-)&! )J! '=656! -5!
5'0&*0(*-:6*! 0&*1 )((659)&*5!")! '=6!)9'-@08! W+0&'-'-65! '=0'l 5=)+B8! 26&6(0'6*! -&! 9()*+,-O6!
'08&-&219(),65565!Q-'=14B$

5.2.2 Social dimension

!

%&*6K65!9(656&'6*!-&!'=-5!*-@6&5-)&!5=)Q!0&!-&,(6056!-&!'=6!*-1J6(6&' @) @6&'5!)J'0&08C5-57!05
ABA56(06*!-&!40ASHHB0'-519()9)56*!'=0'1'=6!2)08!)J!'=-5!-&*6K!-5!#BAQPE6&!-'5! ) @9)&6&'5!
0"0-&!'=6-(|@0K-@+@!8600685%

!

U)(| @) @6&8#?=6!-&*6K!2-O65! LS##!05!0!(65+8'?!0!J-2+(6!'=0'15=)Q5!'=6!5),-08!*-JJ-,+8'-65!J0,6*! A
'=6!'0&&6/(5!*+(-&2!'=-5196(-)*)J!'-@6?!@0*6!Q)(56!AC!'=6!=-2=186068!)J!862087!5),-08!0&*!(680'-) &5
,)&J8-,'5! -&5-*6! '=6! '0&&6(5a! 055),-0'-)&! 05! Q688! 05! )+'5-*6!)J! -'l A6'Q66&! '=6! *-JJ6(6&'! A+5-&65E
)Q&6(5%

|

R1@)@6&" " '=6!-&*6K!-5!L$.[?! 0&*! 0" @)@6&"! .! -'I -5 L$V[?! Q=-,=! *6 @)&5'(0'65! '=6! 0*O0&,65!
YA'0-&6*!-&!'=6!-&'6(06&'-)&!0&*!'=6!0,,) @908 6 & @ 0*8Q-'=!'=6!"0&&6(5+(-&2!'=6!9()d6,?!'=6!
-@986@6&'0'-)&!)J!0,-O-'-65!)J! 055),-0"-)&! A+-8*-&2! 0&*! '=6! ,=0&BGHIT)&5$! 4=6! 9)5-'-O6!
00(-0-)&!A6'Q66&! @) @6&'1#!0&*!.IX5-KIC60(5Y!-5IL$3E?!Q=-,=15=)Q5!'=6!-@9() 06 @6&'-&!'=6!860
5),-08!,09-'08?!QA&8&.2!0&*!'=6!(6*+,'-)&!)J!86208!,)&JIB-,'$

|

8+-2'(1>'02&T

|
U)(@)@6&'#!'=-5!-&*6K!=05!05!0!(65+8'L$L3?!0!008+6!*6&)'-&2!'=6!5),-08! ,(-5-5!-&! Q=-,=1'=6!56,")
J)+&*1-'568J3%$!4=-5!,(-5-5!9(656&'6*!=-2=1860685!)J!'6&5-)&!-&!'=6!6K-5'-&2!(680'- FxB6; YHA6'Q6
'=6!80,1!)J!590,65!)J!90("-,-90"-)&! 0&*! &)! 9()2(655!),,+((6*! -&! '=6! -@9()O6 @6&()3H,"-)&!
5-&,6'=6A0Q6(6!&)'!,)&5-*6(6*!,860&6(!19()*+,'-)&!08'6(&0'-065?! &) (1=0*12))*1)96()&!9(0,'-,65!

AB-&2! -@986@64&'&! '=6! 9()*+,"-)&! 9(),655%! %&! '=-5)@6&'?! '=6! -&*-,0")(5)J! 0,,655! ")!
90(*-,-90'-)&!0&4,=0&265!-&!'=6!A6=00-)(!Q6(6!:6()!*+6!")!'=6!8-"86!(6,)2&-"-)&!'=6!'0&&6(5!=0*!05!
-@9)('0&'10,) (5! Q-'=1(6596,"")!,=0&26!0&*!'=6!80,1!)J!)99)('+&-'-65! J)(! 90('-,-90"-)&! -&! 590,65!
'=0'1088)Q6*!'=6@!")!606!0&!-&J8+6&,6!)&!*6,-5-)&! @01-&2%

|

"G



! ! !
!

R @)@68&'5!# 0&*!"I'=-51-&*6K!2-065! 05! (65+8'5! L$3G! 0&* L$[G! (6596,'-O6 806" J&-FH!
=-2=19)5--06!-@90,')J"'=6!-&'6(06&-)&!-5!5=)Q&! (608-:6*!'=()+ BAE690-0O@D, -)& 6560, =!

'=0'l =05! A66&! - @B 6&'6*! -&! 60,=!1)&6!)J! '=6! ,)@9)&6&'5! )&! '=6! 90('! )J! '=6! De%B4tINR!
'6,=&-,08! '60@$! %&! '=656! @)@6&'5! )J! 0&08C5-5! 0&! -@9()O6@6&! -5! 60-+6&'! -&! '=6! ,=0&26!)J!
(680'-)&5=-950&*1-&!'=610,,655!")190("-,-90'-)&!56"-&25?!) AGER&2B5!-&!5),-08!- @02- &) I6=6!
56,(?!Q=6(6!'=6!"08&&6(5!)J! 7-8809-&:;&! 0&* <=),)&'>1 0(6! ,+((6&'8C! (6,)2&-:6* 05! ,=0&26!0,") (5!
0&*1*(-06(5!)J!'=6!-@9() 06 @6&'!-&!'=6!-@9IS6@6&'0"-)&!)J! SFBRO=-,=1J)(I'=6!J-(5' @) @6&"!
Q6(6!&+88?!15-&,6!'=6!-&'6(06& ) &!-&!'=-5!(620(*| HBEHEYS.-'-0'6*$!

|

4=6!,=08&265!-&!5),-08!,09-'08?!19)5-'-068C!-@90,1088! 860685! 0&*! ) @9)&6&'5!)J! 0&08C5-5!5-&,6! -
'=6! A05-5! )J! '=6! 60-*6&,6! )J! -@9()O6@6&'! -&! (680'-)&561IHB+AS'0&-08! ,=0&265! ,0&! A6!
2686(0'6*1-&1'=6!5),-081*C&O@-,5$

| |

<%((:%23

|

U)(!@)@6& 5!1#10&*!"!'=-5!-&*6K!19()O-*65IL$H[105!'=6!(65+8'?1'01-&2!-&)!0,,)+&1'=0'-'5],) @9) &6&'5!
X268&*6(1 6W+08-'C?!86068!)J! 6*+,0-)&?1 0&*15),-08! 56, +(-'CY! *-* &)'1 +&*6(2)! @)*-J-,0'-)&5! J) @!) &6
@)@6&")!10&)'=6($!U)(! @)@68&"!.?!'=-5!-&*6K!-&,(60BB5!! *+61")1'=61-&,(6056!-&! '=6!86068!)J!
6*+,0-)&! )J! '=6! '0&&6(5! 26&6(0'6*! AC! 26&6(0'-)&08! ,=0&265! 0&*! '=6! =-(-&2! )J! Q)@6&! -&!
0*@-&-5'(0'-06! 860685?! ,=0&265! 26&6(0'6*! AC! '=6! *0+2="6(5! )J! '=6! '0&&6(5! Q=)! &)Q! ),,+9C!
0*@-&-5'(0'-OB)5-'-) &F0&*Q-'=1%6,-5)&! @01-&2!9)QE($

|

1606('=686557! &)! 5+A5'0&'-08! ,=0&265! 0(6! JA56(0O6*! *+6! )1 '=6! JO," '=0'! '=6! ,)06(026! -&! 5),-08!
56,+(-'C!-5!&+88?!5-&,6!'=6!56,")(! F@'=! 5+A5-*-:6*1=608'=! )06(026?! Q=5H686,'6* -&!'=6!
8)Q!86068!)J!0JJ-8-0'-)&!")!=608'=!,0(BEES-)&!)&!'=6190('1)J! 6 @98)C6(5!0&*!'=6!80,11)J!-&'6(65'!
)&1'=6190('1)JIQ)(16(5!")!A6,)@6!90(')J!'=6!,)&'(-A+)(C!=608'=!,0(6!5C5'6@$

|

=06:'(1>+662&6%3&

|

R1@)@68&1#2"'=-51-&*6K!-5IL$#.?101008+6!'=0'/(69(656&'5!'=610,+'6!86068!)J!,)&I8-(RHE6H6808'

"1 '=6! '0&&6(5! 0&*! '=6! -&,)@98-0&,6! Q-'=! '=6! 6&0-()&@6&'08! (62+80'-BED)§*! AC! '=6!
-&61J-,-6&,C!)JI'=619()*+,-0619(),65565!0&*1'=6180,1!)J11&)Q86*26!)JI'=6!86208! (6W+-(6 @6&'5$!%&! -
@)@6&'?1088!'=6!'0&&6(5!=0*!)96&!86208!9(),65565 2! F+& 5 HHE.*!

|

U)(! @)@6&" "?! 08'=)+2=! '=6! J-&65! )&'-&+6*?! '=6! -&*6K! -&,(6056*! ')! L$3V! 2-06&! '=6! 86068! )J
)@98-0&,6!)&!'=6!90('1)JI'=6!'08&6(5!Q-'=!'=616&0-()&@6&'08! (62+80'-)&5$! U-&088C?1J)(!@) @6&1.?
-&,(60565!")ILSEVI*+6!")!'=61J0,''=0''=6!86208!9(), @H56*1 A6-&B)56*10&*!'=610,,) @90&-@6&.!
J)(I'=6186208-:0'-)&!)J16&0-() & @6& 08!96(@-'5!=05!A66&!0990(6& 1@ 0&-J65'$

|

4=6!,=0&26!A6'Q66&!'=6! @) @6&'5!)J!108&08C5-5!=05!A66&!60-*6&'$!4=656,") (1=05!-@9()O6*I'=0&15!"
'=61 0,,) @90&-@6&'! -&! 86208?! 6&0-()&@6&' 0R6@BE'?! 08&*! A+5-&655! 9(),65565! 0&*! *)! '=6!
-&,(6056!)J! ) @@-'@6&'! )&! '=6! 90('! )J! '=6! '0&&6(5$! 4=6! 5),-08! -@02-&0(-65! =006! ,=0&26*! Q-'=!
(6596,'1")I'=615+50-80A86!-&*+5'(-08!A6=00-)($!

|

5.2.3 Economic dimension
1
4=66,)&) @-,! -&*6K9(656&'5! 0! 58-2="1 A+'l 208! -&,(6056?! 05! ,0&! A6!)A56(06*! -&! AFNBEGE
'0&&6(C!56,")(1=05!5=)Q&!-@9()06@6&'5!-&!"6(@5!)J!9()*+,-O-'C!0&*!,) @96'-'-088H65-&2!
'=6! *6068)9@64&" )J! &6Q! 9()*+,'5?! '=6! ,(60'-)&! 0&*! *-06(5-J-,0'-)&! )J! 0! 9)('J)8-)! 0&*! '=6!
-@9()06@6&)J!'=6!VB+TC!)J!'=6!J-&08!9()*+,'$!]1606('=68655?!'=6!-&*6K!0'!' @) @6&" . XLS$"LY!-5!8)Q!
Q-'=1(6596,'1"!'=6165'0A8-5=6*12)08! X#Y?!1Q=-,=!-&*- ,0'65!'=0""=6!"0&&6(5!=006!5'-88!&)'! (60,=6*!'=6!
860685!)JIW+08-'C!0&*!196(J)(@0&,6!(6W+-(6*!AC!'F6!@0(16'$

"l 1



! ! !
!

£3,1/&.2'(4%65+.6'3-%1

|

4=-5! -&*6K! =-2=8-2='5! '=6! -&,-*6&,6! )J! '=6! +&-'| O0(-0A86! )5'5! X(0Q! @0'6(-08?! 80A)(?! ,)&'(0,'6*
56(0-,65?! -&*-(6,! @0&+J0,+(-&2! ,)5'5Y! -&! '=6! J-&08! 9(-,6! 5'(+,'+(6?! Q=-,=! -&J8+6&,65! '=6! 86068
)@96'--06&655!96(I'CIBNJIII()*+'S

|

R @)@6&12!'=6!008+6!)J!'=-5!-&*6K!-5! L105!'=6!90( - -90'-)&!)J! +&-'1O0(-0A86! )5'5! 96(! *6,-@6'6(!
)O6(1'=6!J-&08!9(-,62! J)(1 9()*+,'5! 8-16! 8-&-&HBHEO,=! .\ 0&*! I[\! (6596, -O68C?! *6&)'-&2! 0!
(A+5'1)5'15'(+,+(61*6(-06* J()@! 0E-2=1+58J! ,=6@-,085?!'=6!8)Q30,-'C! ) J! &62)'-0'-)&!)J!'=6!
51-&5!08*!'=6!8)QI68*1-&!'=610(605!)J1J-&-5=6*19()*+,'1X*6,- @6'6(5Y$!4=656!8)Q!860685!)J!-&8&)00"-)&
9()*+,-O-'C10&*!'=619(6,0(-)+5!-&0&,-&2!,090,-'C!8-@-"'=612()Q'=!)J'=6-&*+5'(-65%

|

U)(! @)@68&! "1'=6! -&*6K! (60,=6* 0BR="1 -&,(6056!")! LSL#! 6K980-&6*! -&! '=6! )&'(-A+-)&! @0(2-&!
(60,=6*IAC!'Q)!&6Q!9()*+,'5!40-8)(-&2! &O9FIR598-'1860'=8! Q-'=10186556(190("-,-90'-) &! ) J1+&-'
OO0(-0A86!,)5'5196(1*6,-@6'6(!)&!'=6!J-808!9(-,6! XE#\I8655!'=0&!0'l @) @6&1#Y $IR'I'=-5! GB@6&'?!'=
0(6!5'-88!8)Q! 86068&&)D0"-)&E606('=68655!'Q)!)J!'=6!'0&&6(-65! =0*1 *6068)96* &6Q! 9()*+, 5!
)JJ6(-&21012(60'6(1J-&08&,-&2!,090,-'CIQ-'=1012()Q'=19()d6! -) &S

|

R! @)@68&" .?!'=6! -&*6K! -&,(60565! )| LSLE?! +&*6(8-&-&2! 0! 2(60'6(! 86068! )J! 9()*+680B! 6J-,-
6K980-&6*! AC!'=6!*6068)9@6&)J! &6Q! 9()*+,'5!)&! '=6190('!)J! J-06!'0&&6(-65!)J! *-06(56! 'CIE5! )J!
&0990! J)(1 5=)65! 08860'=6(! 2))*5! 26&6(0™-&2! 2(60'6(! ,)&'(-A+-)&! @0(2-&5! Q-'=! (6596,4+§D!
860'=6{0&*18-&-82$

|

8'82/5'-&B¢

|

4=610808C5-5!)J!'=-5IK&HH ,0((-6*!)+'1,08,+80'-&2!'=6196(,6&'026!)JI A+C6(5!'=0'1=006!&)'1 (69) (‘6!

) @980-& '51%+6!)I'=61W+08-'C!)JI'=619()*+,-)&IAD',=1)J!'=6!'08&6(C!'=0'-5!,) @ @6(,-08-:6*$!

|

R @)@6& 5! #! 0&*1" &60(8C! V\!)J! '=6! A+C6(5! Q6(6! 50'-51-6* Q-'= G"\I)J!'=6! 9()&# )} '=6!
'08&6(-65""=0'1Q05!,) @ @6(,-08-:6*$!E\)JI'=6!A+C6(5!(69)('6*1,) @980-&'5!Q-'=!(6596, I \W+08-'C$

|
<)@90(0-068C?!0'@)@68&.!.I'=6!-&*6K!9(656& 6*10! (6*+,"-)&!)JILSL"?!6K980-&6* AC!'=6!-&,(6056!)J!
'=6!50@986! Q-'=!'0&&6(-65! Q-'=1-&,-9-6&'19()*+,<BI() 06 @68 9(),65565$! 4=6!80"6(! -&,(6056*!
'=61*6J6,-06!A0", =65)!'=0')&8CI[[\!)J!'=6!A0',=65!Q6(8,) @ @6(,-08-:6*10&*!'=6!-&,(6056!-&!'=6!
96(,6&'026!)JIA+C6(5!Q=)!(69)('6*!,)@980-&'5!2(6Q")!NS

|

4=61 =-2=1 50-5J0,-)&! 96(,68/02657! -&! (680"-)&5=-9LOL)Q! 86068! )J! -&*+5'(-08! 96(J)(@0&, 6!
-&*-,0'6!'=0'1'=6! 9()*+,'5! =006! 099608! -&! 0! 562@6&'! '=0'1 *6@0&*5! 5=)65! 0&*! 860'=6(! 2))*5!)J!
@6*-+@! W+08-'C! 01 8)Q! 9(-,65$! P-16Q-567! '=6!'0&&6(-65!*)! &)'!,0((C! B-9T)88)KY(! ,8-6&'5a!
50'-5J0,"-)&?!(605)& JE-, ="'=6C!*)!&)'1=006!(68-0A86!-&J)(@0"-)&!")! A0, 1!'=-51-8&J)(@0"-)&S$

[

A33+7'&3H

!
4=-5!-&*6K!Q05!08&08C:6*?!,) @90(-&2!'=6!90("- -90'-)&!)JI &6Q! 9()*+, 5! -&!'=619)(\J)8-)!Q-'=! (6596, !
1 '=6! Y08! &+@A6(! )J! 90)*+,'5! 96(! 5605)&g! 0&*! '=6! 90(-,-90™-)&! )J! '=@E&6(-65! '=0'l
0,,)@98-5=6*1&6Q!*6068)9@6&'5!-&!'=619()*4, 5$!

I

4=61-88&)00"-)&!1)JI9()*+,'51-&I'=6156,)(10' @) @6&1#!QO5!L$!U)(I'=-5! @) @6 & HBBBE0' =67 &*!
8-&-&2! Q6(6! 9()*+,6%?! 0&* '=6(6! Q05! &)! 'C96! )J! -&&)00'-)&! 9(656&'$! R'! @)@6&'! "! '=6! -&*6K!
-&,(6066*1") IL$##72105!'Q) '0&&6(-651*6068)96*!'Q)!&6Q!9()*+ BB (-& B09II&*598-'1860'=8(

[

R @)@6&"!.?!'=6! -&*6K!-&,(6056*! ) L$#.! Q-'=! -&&)O0™-06! 9()*+,'5! Q-'=! (6596, )! '=6! "0&&6/(C!
56,)(1Q-'=1J)+(1&6Q!9()*+,'5!X(0-&6*1&0990 B)D'6(1860'=610526'0A8608&6*€0990?!Q6(9())J!

L!



! ! !
!

80990Y! 0&*! &6Q!'(6&*5!"&B)(-&2! &09WD 4=6! *6068)9@6&'5! Q6(6! ,0((-6*1)+'! AC! J-O6! '08&6(-65!
'=0'l )&! '=6! A05-5! )J! '=6! '6,=&-,08! Q)(15=)95! -&! *6068)9@6&! 0&* 0,)@90& - @6&" -&!
6&'(69(6&6+(-08!-&'62(0"-)&?10,=-606*!'=6!*-Q6H&1)J!'=619)(\J)8-)!)J!'=61'0&&6(5a!055),-0'-)&!
XR<bM4%MY$

|

5.2.4 Sustainable development index
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