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EcoRvs A Economic value of Srateghc Options for Refinars di Kéraou

Preface

On bohall'ol Refineria di Korsou NV, (RAK), ECORYS-NEI presents m this report the
resttlts ol'its rescarch regarding the respective economic value of the refinery’s distinct
strategic options. ECORYS-NEI is gratefisl for the pleasant and pmdmﬁve cooperation
wih the nanapement of RAE throughont the implemertation of the project. This in
parbiclae coneerns the peovision of vahable background information through RdE,
rangimg (rom details on the refinery’s cmission levels and financial position 10 data o6
COSLS arising in the cage of dismantlimg the refinery 2nd tleaning up activities, We are atso
very much oblized Tor RJK's assistance in specifying the distinct strategic altematives
avatlablc o the: relirery and bighly appreciate RAK s help in identifying and establishing
comiaci with instisulions and individuals, who further informed the outcomes of this
stady. As well, wo arc thankful for the provision of office space and equiproent on RAK’s

| premascs.

Moreover, I'CORYS-NEI is indebted o the Depariment of Economic Affairs {(DEZ) of
the Curagan skuwl Territory for their contribution to the building of economic short and
medium win scenarkw, which were a enacial inpat 10 the estimation of direet and indireck
effects related 10 the congtroction, operation and fohare digmantling of the refinery. We
also want lv cxpross owr gratitude for DEZ's support in adapting the “Curalyse™ model w
the purpuse of ihis study and for its contributions te the ineremation of results.

Last but corlinnly not Icast, we wish 10 cordially thank all our intervicw partoers and the
imstitetions they represent for the highly useful and practical information that preatty
added vahes (o this report.

The BLORYS-NEL 1cam
Roattergkun, 2ink ol Ocrober 2005
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Executive Summary

Background

Refineria di Korsou N.V. (RAK) is the owner of the ISLA refinery in Willemstad,
Curagao. Currently Petroleos de Venezuela 8.4, [PDVSA} ia leasing the refinery. The
leuse comtruct will expire i 2019,

However,RdE. would like to | presecrve thereﬁnea‘y for Curagao also afier 2019, if and as

-Iungnsﬂwﬂlbecupabletummnetwdfmbeneﬁmmmmslnnd

3!Iih:|ﬁ Eondition il be tulfiled:1f:08; ﬂlq/tmuihand firture imvesiments in ISLA-activities

by. ts]and parties generate mote jobs and income than investing the same amount in other
activities;tnd ifion; :the; oiheérhandisnchi qpqsm\rf.: income difference counterbalances the

One specific aspect, related to the potential contribution of ISLA to the welfare of
Curagao concerns the level of the Tease fée, RAK presently receives. Some parties have

-thie- impression that this level is 100 low and wani-it to be raised subseantially, before or at

least after 2019.

In order 1o assess the carming capacity for Curagao of fiuture 151 A-activities as well as the
potential of 2 Jezse foe wncrease, RAK asked Purvin & Gentz (P&G) to camy out a strategic
studdy and market outlook anatysis. P&G rocenily presented their conclusions on the
iechmical fiasibibity, commercial viability and financial feasibility of & number of
stralegic options for Lhe refinery.

From ihe set of established viable options RdK sclected the following altcrnatives for a

farther welfare-ceonomic asscssment (Diagram 0.1):

= P&G Case 1 or the ‘minimum investment case’s according 1o which the present
ISLA complex will be continned all closure m 2019, and new investmenis will be
restricted 1o three flue gas sorubbers to be instatled 1o clean the emissions from the
cirrent 419 L of refinery residual fuel cm:tsun:q:tion'

- P&G Caye da, or the ‘delayed coker case ™ i this case mvestrments ane maade to heat
the Tefinery furnaces with low snlphur residuat fiel ot {instcad of the present
consumption of residual fuel with high sulphur content); the investments are assumed
to take place in 2010 and 2011, whereas i refinery operations will be continued
wntit 2032,

=  P&G Case 3a, or the ‘gasification case’: this option implies investments (in 2010
and 2011) iv a gastfication unit providing clean symgas to refinery famaces, and
partially mplacing the stcam and power production from the ntlity plant; refmery
opcrations will last tifl 2032,

Eenrmie Valua of Strategle COptons lor Refinena di Kasou 1
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The main findinps of the P& study are used as 2 bagis of the cconomic assessment,
preparcd by CCORYS.

-

Hegrem 0.1 Time achedule lor implementing the base cass and sirategic miinery opicns

i

base r.asa.

. premature
closure

s T

- - -

-

Questions addressed in this report

.

Given the backgmmd RdK reqummd ECOR‘:"S B.V. 1o carry out an analysis in order to .
answer 1he following questions:

1  Are the stratepic options for arcfinery on Cwrugan, identificd by P&G:
s, desirable for the island from a macro-econemic point of view;
b. financially feasible.for RdK., given:

o the existmg lease contract with PDVYSA, n]m:h compels RAK to take a
share m fhe obligatory environmental invesanents;

o fhe responsibility of RAK. regarding the remuoval of all plant installations,
and to cean the gite in an environmentally satisfactory way (implying the
necd of substantial fimd formationy?

T. What economic and secial inapact do they have on Caragao, in terms of:
- paliomat value added (¥ A) and local cmployment cffects;
= crgssions and health conditions;
+  spending uf fumls reserved for plant removal and site clesning during 10
years after fimishiny the refinery activities?
IO. What will be the impact on RdK's financial position:
- of changmg RAK’s investmeni share in the refinery plant;
«  of selling the refineny?

4o ECORvs A Economic Value of Stratege Optons for Refmena di Korsou




Assessment methodology

Qucstions Ja mnd TE were answered by casrying ont an ¢conomic cost-benefit analysis
{CBA} for Curagao a5 a whole. To answer the ouestions To and 11 4 rough cash-flow
analysis was made for R2K, in order to assess the financial capacity of e refinery gwner
to-contribule to investment and dismantling outtays foreséen for each year during the
period relevant for each strategic option.

The siruchitre of the analysis 15 summarized in Diagram 0.2 and cxplmued below (using
Casc 4a as an example).

Céagram &.2 - Structure of tha assassmant pmv:.aﬂll'e

A
it
= ‘gﬁ o

_mﬁm}'$ai¢: ard
e ERANEE
SeEaarfag

The econcrnic CBA consists of the following main steps.

I For a propet econemic assessmem of the impact of the stistegic options, avaiiable to RdK
with respect 1 1SLA, one has o ook firs! at Ihc anaval advaniages and disadvantages for
every island pasty of 2ach option {hese the delsyed coker case). These {dis)advantages are

I defined as differences between 1be annzal development dunng the life spoan of the
refinery in each option and the ammual development in 1be base casc (i.e- a cunlmuation of
the current sitiubon mi] 2019, immediaely followed by closurs and a ten year period of

I dismantlmg ol msiallations and site cleaning).

The next step consisis of artaching a monctary values to all advantages and disadvantages.
For many items the monetary valoe is ool viry difficult i determne (2.2, work

I oppertunitics for [3LA employces and for contract workers hired by ISLA}. Gther effects
of the strategic optious, however, are more dillicull be guanlily orf:and eXpress innoney
ferms {e.2. hindrance of residential groups by pollutants, noise or stench, ot the value

I murease of the refinery site after closwre and sitc cleaning).

¥

E{Dm% Economic Vale of Stateqe Options for Fefineria dl Korsou 13



Digge 0.1

12 EfDH‘I'S.Q.

The main findings of the PAG sty aze used as a basis of the economic assessment,
propared by ECORYS,

Tira sehadule for itphemanting the base cags and rateghe relnsry options

-

. base case
. premature 3
¢ closure
: gase 1 §
| caseda
;. case-5a :

' _ mmmmntphasﬁ-mmnmf& cleaning phase
| - operational phese T Ime ac[iviqr'-pﬁasn

E TP LN

T e r e
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G T

Cuestions addressed m this report

i N . . .- l‘.‘: .
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Given the background, RAK requested ECORYS B V. 1o carry out an apalysis n onler o . .

answer the followimy questions:

i.  Ave the strategic options for a refinery on Caracao, identified by P&G:
a  desirable for the island from a macto-economic point of view;
b. financially feasible for RIK, given:

o the existing lcase contract with PDVSA, which compels RAK o take a
share in the obligatory environmenta) mveshmenis;

o the respomsibitity of RJK regarding the removal of all plant installations,
and to ¢lean the site in an environmentally satisfactery way {nuplying the:
need of substantial furd formation)?

. What cconomic and sogtal mpact do they have on Curagao, in tenms ol
national valuc added (VA) and locat coployment ¢ffects;
«  eymesions and heakth conditions:
spendhng of funds reserved Tor plant removal snd site cleanmg during 10
vears after finishing the refinery activities?
M. What wili be the impact on RAK s financial position:
of changing RJIK s mvecstment share in the relmery plont;
+  of selling the refinery?

Ecanomic Yahe of Stratege Cptions for Kefineria g Kirsou



Assessment methodology

(hestions la and 1T were answered by carrying out an economic cost-benefit apatysis
(CBA)-for Curagaoe 25 a whole. Te answer the questions Ib amd TN a rough casir-flow
analysis was made for Rk, in order to assess the hmancisl capacity of the refinery owner
Lo contribule 10 mvesiment and dismantiing outlaye foreseen for each vear during the
period relevant for each strategic option..

The structurc of the analysis is summarized in Diagram 0.2 and exiplained below (using
Case 4a a5 an example),

Dlagramm .2 -Struciure of the assessment. procadine

ECORYS £b

The economic CBA cousists of the following main steps.

For a proper economic assessment of the impact of the stralegic uptions, available to RJK
with reapect to ISLA, one has W loek first at the wmual advantages and disadvantapes for
every island panty of cach aption {(hezrs the delayed coker case). These (disladvantages are
defimed as ditferences between the aprusal development during the lfe span of the
refinery in each oplion and the annual <levelopmoent in the base case (i.e. a continuation of
the cofrent siteaticm until 2019, immediatcly followed by closure and a ten year period of
dizmantling of msiallations and site cleaniug).

The next step comsists of attaching a monetary valuc b ali advantages and disadvantages.
For many items the manctary vzlve is nof very difficuit to determine (e.g. work
opportunities for I8LA cmployees and for contract workers hired by ISEA), Other offects
of the strategic options, however, are more difficult to quantify vi/aud eapiess iu imoucy
terms (e.g. hindrance of residential gronps by pollutants, noise ot steach, or the value
increase of the refinery site afler closur: and site cleaning).

Coonomic Viakue of Strategic Options for Refinera o Korsou 13
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. | Buste variant Cher vananls
| Re-employability of unemphoysd workers Dphmistic Faromisfic
Sate of 15LA . Mo Yas
| Roi ghame in evestmen [mast b st Sa} 10%: 2Fo, %
Minimum pr'éscﬂhe-d Rl agquity sharn 100 % 40%
'FEIM‘ICI'I reduckan impact Iilhess efleciz) High e=timation Contral, Low el,
| fladuced heakth cests ' Hith Lo
FRemoval and site cleaning Both Oinly remoal
|_Social drcuuml iy 1% 8%, 12%

The third step is to aggregate the monetary vatnes of each of these items over alt
individuals and groups who experience them and to calculate the annual net benefit for
ibe island as 2 wholc.

The final step consists of we1ghmg the aggregate ammuai benefirs with 4 discount rate, and
0 sum akl yearly weighted net benefits ( the further abead in the future a1 benefit, the lower
its relative weight i the proseot vatue), The net present value (NPV) is used as the
overall assessment cricrion

Thiz approach assessment is ¢alled economic cost-benehit analysis {CBA). The details of
the appraach are described in Chapter 2.

To carry out the CRA-calculstions a sumber of pracheal assumplions must be specified
with respect. to the fuhure performance of the island cconomy, the question if RAK
remaing the owner of the refinery or if it will sell 1SLA, the degree in which R4K — in
case it retains the ownership - with pagticipate in fitfure investments and the equity share
required, the discount rate to be iised to calculate the pet peesent value (NPV) of the

-annual cosis and benefits, and ﬁnall;.r with respect to aliernative ways to estimate the

danmge costs of air pn]lutmn cmmed bty th.mrmimm}r

The f'nl“mmug a]tematlw assuuml:-cms hmre been- spm::lf' icd and psed in the *basic variant’
and a nommber-of altemative calcalation variants- {sensitivity aviatysis; see section 5.3). i

nol cﬁp‘hmtly spovified, the results prﬂs:eﬂtc&hmmﬂer refer to the assumptions regarding
1t basic vaziant.

Total net beneint for the 1sland of Curagao

The net present valucs (NFV's) in 2005 of the cxpected annual ecoporme costs and
benefits during the period 2007-2042 of the four cases (cach compared to the base casc
development) are presentad in Diagram 0.3 The ieft hand side presems the expectanons
in case of an ‘optimistic” view on the capacity of the kocal ceunomy to quickly absorb
focat workers, beeunang mnemployed after the refincry closcs down (2619 tn Case |;
2032 in cases 4a and 53, and 2010 in the premature ol esure case). The resulis
corresponding with the prssimustic scenatio are shown at the right side of the diagram.

The dingram shows thas the minimum invesiment case {casc 1) has po net advaniage {or
the island, compared with-the base case {continuation of the present sieation). Prematire
closure is very unfaveurable in companizon with the base case, Both, the delayed coker
(case 4a) case and the gasification (case Su) case, however are advanlageous. The met

Economic Value of Siralegic (rptions Tor Eebnern dt Kéarsou
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Déagram 9.3
jo
l.
. Ecumstg_u

costs (of the closure case) bat also the et benefits {of the cases Ja and 5a) will be higher
in the pessimistic scematio. In tbe closie casé Curagan will be chnfronted with a bigher
‘unemployiment figure on the short term (Le. from 2010.on, compared with the base case,
where unemploytizent of [ISLA workers and related focal personacl will be posiponed all
2019);in bk wivilernization cascs unemployiment will appéar mech later (2032) thap in
the base case. The sinrt of the unemployment period has an important influence on the net
presont valne of e annual wage sem.

Total rel beneis for Curagen of sirategic wplisss and pronvats closise

[
B

X min WA
L]

-l

M.B. Forcasa 1 an Roi share in m'u'esm-l of 5% (inzstead of 10°%} s eswuamed.

Diagram 0.4 refers to the optimistic re-cmployment scenano. Here the NPV of the net

benefit per case is presented on the ket side, whele the nght side shows a rough

ireakdown of the net benefit into four main categories:

+ (Met) investment costs, needed to realize cases I, 4a and 5a, mspectivily {in fact: the
difference between investment costs in each strategic case and in the base casel;

«  (Net) costz of removing the installations afier closing the refinery, and of sile
clearting; '

+ [Net) vatue added, direotiy or indmectly reulized by island parties resuiting from
imvestmenl and uperation activities, removal and cleaning expendinmes';

+  {Nei) value of health cost savings, arising from the emission reducton of harmfil
substances.

' Tha trtel nel vate sdded honofit of Covscso Bom 150 A 2 reflected bya [Bge aflor of Trsos Steney. in this eepect K514
diffars from oA ciher Sivign coFmpaekes o e Hand, Ot companies S hine iocal wonkers and cortrecions, bul b
PaymEns are e 3 lage snmnd Compensated by mebHn payrrerts Arkng i ke sakes on Ere lstand, resuling n modicst

Ernmamin Vakue of Strateiic Options o Hafirusna di Kb sol T3
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Chagrem C.4

-

Ercakdown of total net benefils per case
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All three strategie cases offer more valoe added than the base case. The difference in this
typnﬂfbmcﬁl 15 Iighest for cases 4a and 5a, bmcamembnﬂlﬁcscmm operations will

welfare loss in companson with the base case (closure in 2019).
Cleaning and removal costs are also relatively high in the PCl-case for the same reason.
This type of costs is not relevant for case 1, becanse the assumed closure takes place in
the same year &g in the base case.

Investment costs differences are absent in the premature closure case. The highest
investment costs sre lound m cases daand Sa.

Regerding the emviroromental impact, measured as health cost change, the largest

difference with the base case cccurs in Lhe early closure case. The reason is of covrse that

the cumpleie stop of harmfyl sefinery emissions will be brought forward in time.
Moticeable 15 the Jack of ntt health damage reduction in case 4a (delzyed coker case).

Although the ground level concentrations of 502 mnd PM10 in this ¢ace are lower than in

contirme ¥ 2032 Premarre closure {PCE in 2010; however, lcads 10 a substantial

the busi case (yer Table B.2 in Anoex B), the period during which the pollulion continues
will be muzeh longer for this modernization case (the refnery closes in 2032 instead of

20195,

Diagram (.5 offers a look ai ihe wtal annual ervironmentat costs, which have been

approximated by assessing health costs for a himited number of illiesses, caused by only
twoof ihe hanmfi? substances enitted by ISLA (502 and PM D), The diagrm presents
the Tesulls for the central and high damage estimrates, combined with the high hualth unit

vt cliecy T TSR on Hie- clfuer hand cuteormoes mwmmmﬂm-mm.m
QRports mot G1is prodeects B oliercotitires. This eads to 3 redatvely lavge irfiew of kesbgh curmency.

Economic Valoa of Strateqic Optons iy Romeis di Kdesol
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Diagrarm 0.5

ECORYS b

cost vanamt {see also section 2.3.4 and Annex B). For only twa' types ui'pul'i'-.itams anut
only the healih damage caused by these subsianees wens 'quanti_tativc duta available. To
compensate for. the resulting underestimation of the environmental itnpact, if was deeiiedy |
i3 use the high bealth damage ustimate and high health vt cost-as opat for the CBA in
the basic vadant. According Lo (he varianls prosenicd the annwsd damage Wil decrease o
all project cases (compared to the hase cese). Case 1 and-ecase Ja show the same level of
damape, while cusc Sa displays 4 bower health cost ameunt.

Annual kealth coe: savings per allemnative oplion

"% it NAF

.r':l 5 gq-
: central damage estimation & hi_'gh.da'ma-t_u‘?hl_!}ﬂﬂclln_ﬂi -
: "high unh cost =0 high' Dol toet:
M other SouUrces Bbaze cosc ISLA v _Dmmu.dnsum
R case 1 Hease £ B oz 5

Finarcial position of RdK

The basic variant of the cost-benefit caleniztions rested on the assumption ihat RO

" temains the owner ol the refinery and participates for onky 10% @ new investments. Fhis

variant ls further chamcterized by the assumption that the cquity capital of RAE walt siot
b shared by other parties {obligatmy 100% eyuiy shane).

(iiven the investinent prograans, corresponding with the cases <a and 5a, the question
1ises Livw fhe obligation to panticipate in new investmcnts influcnses the assct positicn of
RdK & the short and on ihe lorg man. Wilk #d¥ be capable to pasticipate in the
investment program for the years 2000 to 2011, and 1f 50, wall BdK - miven the existiage
lease Joo ameunt - be able W reswore ils asscl pesition, so thil 1 can Hoance g satisfactory
i1 year removal and siie cleaning operation at the end of the operation period?

The ciswer to this question for the basic vauant, applied to case 4a (delayed coker casc),
15 presented in IMagram 06,

Economie Valtn of Sirategan Ominng iy fofinenia di €amanu 17




Diagram 1.6

Takle .2

14 ECORYS &

The continuons ved line (comudative assel halanee) in the diagram shows that £dK In
2007 will start with a moderate current azset position {some NAF 100 million; see nght
axis), but that the investment ocbEgation botween 2009 and 2011 (brown colurrns; left
axis} nearly deplewas the asser supply (the doted red line indicates a zero asset leved).
After 2011 the flow of leuse faes restores the asset postion, untit from 2033 or yearly
removal sod sile clesning expenditures (bive eolumns) will agrain dimainish the exisbng
sioch. It becomes clear frosn the diazzarn, that this time BAK will be confroncd with a

lack of funds to finance the expenditures of the last three years.

Sument asaet posilion of BAK And expected aw il nres J007-404

| Rl sells refinery ¥ | Me
4 RdK share in refinery inwaatments 10%
] 108w

miontmentilsmoval-Cleanlig {min NAR

L . - — 1
A

B nvestraa i costs RdAK

. B ancwal!ﬁ-laaning.-.pusts -

£ 88

DT

S Tl A wdT

FE

L

4
Currant Ans sty [roln NAT

Fram the dizpia it becomes elear that RdK may be confionted with serous short run as
well as long mun asset position. probloms, depending onthe magnitude of the nvestments, |
the investizent share Rdkis foreed to, the stzc of the icase foc, and:the year the remowval
and-sile clsaning acttvities will sari,
Calculations show further that Tor the buse case, case 1 sind especially premalure closure
the assct position of RdK will be {ar from sufficient to fulfill its ebligatiors. 1 cases 44
and S RAE. will be controntod with asset problems on the-long run.

Bzt posiicn of Rol (MAF ritian} in the sng rar for same lnancing varaats {Case 4a)

A

!

Curmulative susdt balzncoe I' Eeuiity shars Rk Rk share in irvesimert i
. _10% % 0% E
Frior io removaliclsaning: 0% 35 I
year 2032 1140% 515 305 b5
Including removaliczaning: e -t 750 4130
Yoar 3047 100, o | 410 20
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Tablz §.2 shows how the fmancial position of B<E changes with variations (¢ the

| myesthnent share ang ip the equity share, Thndur all oireumstaness sensidored the a5

il position is nod sullicient to finance the minima i necessary xpendifiires for removat and
site slsaning. ¥ RAK wowld switch to pay dividends o its {governmenl) ownet iy the
short nun, it would be forced to bormow funds o SU I i investinenit oblugations. To the
lomy ran this will kave as a coasequence that the lack of funds for remeval and sil:
cleaning aller operutious will iticrease substantially.

Conclusions
The rezults of the analysis presented before lead 10 a pomber of important conclaskons.

Totab et benefit {net present value difforence witl base case):

v Early closure of the vefinery (amound 200 i defnitely not an coonomice opinn:
aithough the net present value of bealih cost savings for this alicmative arc highor
than for all three plher cases considered, this benefit WIH not counterbalanee the loss
af value added;

«  Casze 1, the *mmmem investrnent casce” with an accent on environmental invesinenls
and refinory closurc in 2019 appears also not to be a tavorable ceonomic opaes. The
net beneftt {compared to the base case) is nepligible. Morcover, RAK 15 facing
sipnificant financial problems in the shott rn, in case 56 percent of the
envirpnmeantal investments are financed with 100 percent equity. Only if 40 percent is
bascd on cquity and 60% on' debt financing, RAK's fisemeing problems in the short
nim are salyed, bul will ingmease significardly in the long run;

- Hoth, casc 4a and Za investments on the nther hand, wilt resnlt ina comparable
amjolnt of net egonamic benefils for Curacao. As the analysis carried out here sx

paied o a provisinnal maket cutlock hy PEG, and because the CBA Hself was alse
in sone respects charactertzed by ruther rouvh approximations, more detailed and
accurale srabyses ave dosired, bofore conerete decisiors should be taken.

Linvironumental (heabth) efiect:

+  Annusl envireaments! damage, in lerms of health cost saved, is - according Lo the
Ligh dawage, high woit ¢ost sstivubion - i case 4a rooce than MAF 9 nallioa acd 1o
case 5a neatly NAF 16 nellion lvwer than the basc casc (hase case hoalth damage
lgvel: some NAF 28 mifliog 2 year).

Financial position RAK:

+  The financial position of RAK dues not offor mach room 1or a (10% or higher)
contribution to large-investments in [S1.A {such as.in case 4a and 3a). Allthe srorc
not, it RdK has the obligation to.remove (e ISLA instalfations after closure 5.1 o
chean the refinery.stic;. .

+  Removal &-cleaning costs aftor clostre will mpresém & buge burden for
ROE/Curacso. In case of closure in 2010 of 201% the existing assels are insuificient.
Reservation of funds is inevitably reawred if removal und eleanimg should be carried
out from 2032 onward; .

ile A win-win siluation might be pessibly achieved by seliing the wefinery aud by using
‘ | ’ the money gained i new investimends in proditable allomative activities i Curigao

ECDRYS ‘ﬁ, Eccnamic Value of Strategic Options for Refinera 41 Karsou 18
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ity ordes o pot aside part of its rehurms for the reelization of the removal & clcaning
dclvilgs neuded,

A1} fimancial Aows related toe mipurs and outpuis ol the refinery (now and m 1thc
futurc) will only-falty bepefit PDVSA | the lessee of the refinery. Conseguently all
furure investments of RAK related to the refincry are in principle nen-profiabic;
Substantia] investment eltoris required from PIDVSA (case 2a and $a), assaming
RAK's share will not be more than 10 percent of total investrments, will huve
sigmilicant mpact on the tinancial position of the eperator (sce Annex D), and
therefore wili result 1 less coon for incressing e loase fee tor RAK {in particudar in

Case Sa).

Evusiimic WValue of Firalegic LDpioens 1o Belinena & Roson



. e
. a

i.t

rcorys

Introduction

Background

Refincria di Komow NV, (RAK) is the owner of the ISLA-rcfinery in Willemstad,
Curazac. Currenily Pemoleos de Vencimsela 5 A, (PFDVSA) i?. lcasing the refinery. The
lzuse contract will expire at the end of 2819,

RdX and TSLA recensly implemented the ‘ISLA-refinery Upgrading Program’ (JRUP).

This program consiged of investments in process techniques and in reiated envirenmental

facilittes. Morcover, a new utility ptant was construcied at the premiscs of the refimery,
cariied oul through a Build, Own and Operate scheme {and therefore calted the BOO

project).

RJK believes that these.recent invéstments are not sufficient 1o preserve refinery

- activitics for Crrsgan after the expiration of the present lease. contract in 2019, if the

product ronge ansd the production processes 1i'w]l not become-better tuned 1o expecied
arket developments and geased to environmental standards. RdK is convinced that the
comemercial success of-a refinery depends on a mrnber of crucial conditions, such as:

= Gearing prodduction processes better on existing and expected market demand;

«  Complying with existing cnvironmental standards;

= Cost cffeclive production {compared 10 competitors);

= A high degree of capacity utiizatiom,

Far that reason RAK reflecs on the strategy it should follow from now om {until and atter
2019},

The problem

Starfing point was the following problem siteaton RAK feels confronted with:

»  Continuation of the present ISLA configaration will oot be comracroialiy and
financially viable after 2019, If the installations wili oot be brought up W date in due
time, Curagao will lepse the mefmery;

= The island government {and RdK) is farther confromted with a political problem.
ISLA currently causes envirgnmental problems: emissions exceed existing standands.
Can the emission level be further reduced, without loosing refinery employment and
sacnficing part of the present coconemic diversification which is very uschil to the
island ecomomy? Afler closure of the refinery RAE will, moreover, be confronted
with expensive istailation vemmoval and site eleanmy expendinores. The more

Econatrie Vaha of Strateni: Opdioaes for Refineriz &l Kdrsol |
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27 ECORYS .{;

~ In order to answer this question some further questions had 10 be answered;

- R

il such o chusers. the mone need o anticipate on such activities and
expendinzes; :

+  According to some the prosent lease contract with PDVSA is not satisfactory. The
amount received is 100 Jow to create sufficient fands fur removal aad cleaniag
activitics. it furiher is nol geared to the contract agreement of a 50/50 split of
crvirpnment:l investment costs amoag PDVSA and RAEL ISLA docsa’t have to pay
taxes; the (low) l¢ase amount is therefose the enly cuatributiog PDYSA makes to the
istand of Corageo in rensn for the availabitity of the site and the permission to polfirte
the envirgmmient. Furthermore, the lease contract 35 not relaied to realized profits

(which may be very high. given the actal ol product prices). l

The main question RAK wanted to be answered, mven these problems, was:
Which possibilities are there, wunder the economic and envirenmental eonditions io be .'

cxpected. io comtinue refinery acrivities on the island of Cirracaoe within on aceeptahle
social economic context?

= . Can a refinery ot Cavacso in the long mn be commicreizlly vishic, and what type of
refinery would that be, mven the requirement that the instaliation must comply with
the latest environmentzal standards? {Specify the eptimal product range and
configation.)

+  What will be the macra-ccopomic and envirotunental impact on the islsnd economy
and the population, in case the present refinery closes, continues its operations, or
wii] b substantiaily moderoized? '

= In case a coniinuation seems cummercially viable: what are the possibilities for RdE
to bettur partictpate I the profits of the operator, and to aliveate sufficient fands to
silve cxisting and anticipate on fiuthyre cnvironmental probiems?

[ B

Strategic decision options

S EE NN EE

To answer the first question RAK axked Purvin & Gertz (P&£G) to carry out a strulegic
study and market outlook anaiysis. P&G recently prescaled their conclusions on the
techmical foasibility, commercial viabitity and financial feasibility of a number of
strategic options for the refinery.

From the set of established viable options RdK kas selected the following alternatsves for

u further wellfare-ceonomic assessmenl (see alvo Diagram 0.1):

v PEGCage ! or the ‘minimum Brvestmenf case’s according to which the present
ISLA complex will be comtinucd till clowure in 2019, and new invostrments will be
restricicd to thies flue gas scrubbers to be installed w clean the emissions from the
crrrent 419 13 of refinery residual fuel consurpion;

P&EG Case 4o, or the ‘delayed coker case’s in this cast investments are made to heat
the ety firnaccs with dow sulphiar residua! fuel ol {instead of the present
consumption of residual fug) with high suipbur content); #i¢ investments are agsumed
to Izke ptace in 20140 and 207 1, whereas the refinery operations will be contmued
until 2032;

P&G Case 3a, or the ‘gasificarion case’; this option implies investiments{in 2010 an
F001) i a gastfication unit providing clean syngas (o refinery furnaces, and partially

Economic Yalue of Siralegic Optons 1or Refinena di Karsow
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replacing she stearm and power prodhuction from the usility plant; refinery operations
will Laz (]] 2032,

Questions addressed i this study

The PEG study 15 camied out at a pre-feasimlity level. [ts main findings e vsed herc as a
baszis of the economic assessment study, prepared by ECORYS, and in which the other
questions mentioned in section 1.2 were answered. These questiong can bhe further
specitied as follows:

L Are the strategic options for a refinery on Curacao, identified by P&.G:
+  desmable for the island firenr 2 macro-economic point of view;
+  fipancially feasible for RAK, given:

o the existing lease contract with FDVSA, which compels RJK to take a
share in the obligatory environmental investments;

o the responsibility of RAOK regarding the removal of all plans mstallations,
and to clean ihg site in an exvironmentally satisfaceory way (cmplymg the
need of substmtial fand formation)?

. What econormuic and social impact do they have on Curegoo, in torms of
+  mnational value added (¥ A) amd local employment cffects;
+  gmissions and heatth conditions;
= spending of funds reserved for plant removal and site cleaning duning 10
vears after Bnishing the refinery activities?
IT1. What will be the impact on RdE s financial position:
= of changing RAK’s investment share in the refinery plant;
= of selfing the refincry?

Structure of the report

In order to answer the previous questions an econcmic cost benefit anabysis has been
carrigd out based on the results of the mearket outlook by Purvin & Gerdz. In this report
the resuits of the econosmic CBA are presented, i.e. a descniption of the advantages and
disadvantages ol choosing cach of the throe strulegic optiony nsicad of 8 contruation of
thes existing simation (e base case).

The report is strocnired as follows. Farst the elements of the CBA approach are described
and explaitied ie Chapter 2. Chapter 3 vontains a further deseription of the stralegic cases
10 b cvalusted and the basc case development they arc comparcd with. Morcover it pays
atigntion to the cvironmental impacts and the effects of dismantling the mstallations and
cleaning the ISLA sitc aller ending operations. Then atemion wiil be paid 1o the macro-
cconomic conlext within which the refinety cases might develop. The long nm
performance of the island ceonomy will have an impact on the expocted benefits (Chapter
4). The main results of the study will be derived in chapter 5, where the expected
developments accurding to cach of the three selected strategic options are compared with
the base casc development, if none of the siategic eptions would be realized and,
INAFEDvET, if there are reasons 10 doubt even the feasibility of 1he base case (wilh expecred

Economic Yahue of Stratagic Opfions for Refimeria di Kéreow 3



clogure in 2019), a prematwre ciosure (in, say, 2010} should be faced. The economic
conseqeences of this possibility are aise presenied in this chapter. For aH four cases
attention is paid to the totel net benelits for Curagac according to the basic varant Next,
& breakdown into four maio catcgorics of effecis is presented. Special adcation is paid to
the external effects_ Finally, resnlis of the sensitivity anabyscs are brictly discossed. OFf
course, the strategic oplions studicd do have not only impacts on the island economy a5 a
whole, but also on RdK as the present owner of ISLA. Chapter 6 shows the effects of
cach opiion on the Ainancial posttion of RAK, wven the present lease fae construction.
The pessible consequences of changes in investment share and refinery ownership are
ulso discussed i lhis chapier, Finally, the main conclusions from the analysis are
presented in chapter 7. '

The report furibennore contams a number of annexes 1o explam and amplify the
procedurcs followed to deal with some imporiant resutis. The last onc contains detaiicd
informafon en the main resulls of the CBA, which is discussed briefly in chapter 5.
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Methodology and Research Steps

Intreduction

In order to assess if (he strategic dpﬁﬂns 1, 4@ and 5a for a refinery on Curagao. identilis=d
by P&G as technically and commercially feasible, are economicatly desirable for the
island an economic cogt-benciit mnakysis {CBA) was canned out,

ACBAs annnalyhmimsuumantusedmmcrthe question: if;-over the life time of an
_mvt‘.'shnent Project; benefits ﬂﬁj‘uﬂﬁﬂ"ﬂ]&ﬂ&t ofr.hc fcarce resoures 1o the natonal

sucmt:.r -Socicty is conceived as the sum of all national {or island) economic subjocts.
Applying this instrument ta new refinery investments necded to realize the strategic

aptions provides the mmswer on questionda and T (section 1.4). -

The economic or aggregated tational profitability may be positive, despite the fact fhat
one ar some of the national partics experiences a net loss. This is no point of concern 10
fhe CBA amalyst, who i iginthe end only intcrested in the nct aggregaic resalt. However,
one of the national parties isof course RAK, the p:msentmmeruflﬂ.ﬁm will heeame
the mitiator of the project if it appears to be viable. It is important to know what the
financial consequences of implementing Lhe cascs may be fisr this cracial party. The
second patt of the approach is therefore a {Touph) cash flow analysis, which concentrates
om the question if RdK wiil have suffiment funds available during the hifetime of the
project to cuver its [mancial obligations, This pant refers b questions Ib and TI (section
1.4}

Economic Cost Benefit Analysis

The CBA camied out here should be characterized =s a ‘pre-feasibility” study, necded to
pet a first firm idoa 2bout the coonomic profitebility of the project. Given the rough
commercizl pre-feagibility assessment provided by P&(G, it mzkes no sensc to exveule the
CBA in paingtaking detail.

As in moest CBA s the foblowing tasks had 1o be performed:

= Projeet deagription and other definitions (base case, project lifetime, stekeholders);

= [dentification of relovant progect effecis;

»  Estimatipg relevant exogenous developments, inflnencing types and magnitades of
Frojest cifects,;

- Estimating the project effects over the project B sgan;

»  Estimating favestinent and dismantling costs;

+  Prochicing a cost-benefTt sct-up;

= Variani, rizk and sensitivity analysis.

Economic Wehrg of Straiegic Optlans for Refireda di Sirso 25
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The stuctre of the CBA. is surmarni zek in E-lglm: 2.1, The casge ofmvesttng n a deixyed
coker {{lasc da) is used as an exmm:-le

Stractiwe of the CEA procedurg

WedFare fmpact
17 &f dRiaped

'I'l?e: economic CBA i:rftlm mf'm:rjf pT‘l}_}EGt fﬂr the |sland of Eura;an mns:ested nfth::
Follywing main steps.

For a proper economic asscesinent.of . lh:: ]!'.’-'Ipﬂﬂt of thc stralaeg:m upul:ms, available to RIK,
with respect fo ISLA, one has 1o look first at the annual advantages and disadvantages for
every party of cach eption (here the delayed cokcr casc). These (dis)advantages are
defined as duferences between 1he annuzl development during the Lilc span of the
refimery in e2ch oplion and the annual development i the base case (i.c. a continaation ﬂf
the current situation unti} 2019, immediately followed by closure and 2 ten year period of
dismantling of instaliations and site. > cleaming).

" Thenext step consisis ofattad'lmg -4 monetary value to alf these advaniages and

disadvantages. For many items the menetary value is not very difficult 1o detenmine (e.g.
work opportmnitics for ISLA cmployees and tor contract workers hired by ISLA). Other
clfcets of the strategic options, however, are more difficult to quantify or‘and express in
money 2mns (2.g. hindrance of residential groups by pollutants, naise o stench, or the
value increase of the refincry site afler closure and site cleaning).

The third sicp is to agerepate the monetary vatoes of each of these items over all island
individuals. and groups who-zxperience them and 1o calculate the annital net hemefit for
the island 25 a whole.

The final step. comsists of weighing the aggrogale anneal benefits with a proper discoun!
rate, anx 10 sum all yaar]ywetghmdnmbme:ﬁts {the further zhead ia the Tuture a beneh,
the lowesits relafive weight in the present value). The net pmbent value (NFV) is uscd as
the overall asseszmcnl oriterion, :

Economic Valoe of Strateqi: Optlons for Refireria di Kérsou
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Research Steps

Diefimtions

Tke prq,rem

The project 1s d::ﬁned as Ihc =sum of all rescurces {mvesmwnts} whlc]] -:;-:mtn-bum to the
reahization of the aims (proserving commercially viable refinery activities: o Cursgac
during the next decades), under the proposed preconditions. (e.g. production according
mternations] environmental standards, and no fmancial 1osses o RIK ortheislamd
govermment)..Ja fact, there are thice projoct variants, or sirategic options, designed (see
section 3.3): the minimnum investment case (Case 1Y, (he delayed coker case (Case da),
and Hhe gasification. case {Cuse Sa). The cases differ with respect o the amount. of: tokal
imvestment, ke assimed mvestment period, and the: cxpected pemd nfpmdmhve
vptrations {the-econoaic. lifctite).

As two of the optionk {Cases 4a mdja}span mmmmmmﬁmm
620332, afier which a ten year:dismantling period: iz aeenmed 40. mke p]ace:., all

. m]-:u!atlmismn ﬁmﬂﬂﬂ? all 2042, ..

-3
MN.B.
= A basic assumpition under]:nng this CBA is that the stmteg:lc optioms 1, 4a and 5a,
selected by RAK and taken from the P&G markct outhook mnalyss; shodkd be
considered a5 technically and financially feasible and commcicially vibls;
T shouid be remurked thit in thé econetmic CBA no-atiention, was paid o investment
altematives of a compmable::nst ameunt {ie. non—raﬁnery mvemmanth e
ivesineots in the fouri sty mdustry} on thrv:: ISLA sHEE of dsawhmwon the: jsland.

The bege cave or “without” cose

A CBA can be characterized as an mcremﬁaf or margimal apptua:ch benetis, or welfare
effects of the investments, are always defincd as diferences (advantageous o
disadvantzpeous effects) between the developiment of a strtegic opion case with the
development actording 10 the base case, These. differences are also cal[cdpm]a:l impacts
or intervention effects,

The base case is defmed as the development which will mkﬂplamfthcprcsmlsm
commplex will continue its curvent operations until the year 2019 This opemtional period
will be followcd by a 10 year dismantling scheipe. {See section'3.2)

‘Tn order 1o gain more insight in the toial extent of the ¢cenumic and covironmental irnpact

of the ISLA refincry this base case was not onty vsed as the benchimark 1o cstirmiée the
effects of the three strategic optivns. The base case development-with postulated closure
in 2019 was also compared with an cariicr clususe [ 20193 1o bedter depict the ibapact of
a complete shart term skntdowm. This variant of the base care was calied the premature

- chosuTe case.

Srakeholders _

My parties witl be mvolved in'the investment, operational and the dismantlng phases
uf the project vanants as woll 23 m the bass case development. A distinction was made
between ishmd partics and foreign parties.

Economic Value of Sirateaic Opions for Rehneria di Korsod 27
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Foreign porties
The starting pomit of the analysis was ihat RAK will kecp the uwnershjp of the present

refinery sitc at Scholicgal, but that there witl boa rﬂfmgﬂ vperater, whe 15 assumed to be
prepared te take care of the buik of the neceasary investmenis {presently PDVSA). Most
costs and benefits of thes foreign party mre not relevant to islapd partics, and thirefore to
the - CB#: In fact, only.a thinor part aof the anmal gross margin of the foreign operator (soc-
- sections 3.2:3 and 3.3:4) appeas to bempmﬁ.“aﬁmmnuai Tease for RAK receives.
The same argament ]mids for foreign contractors whe wH provide the majerily ol l'h::
.instaliations for each’ ﬂfthc aliernative strategic options. Their activities are ofily
1mpm1ai:|,t for the CBE a&farﬂsihwcull’ﬂhcﬂmlnndmm other ighmd parties.

M- EE- BN -

rs:amfpmas oS : :
On ihe other side due. arte.ntmn n.mst be pa;d tﬂall ishand parl:les who endcrge advantages
o ﬁjsadmmges ﬁmn ﬁmpmjmt. For. I‘]u:fﬁllnmng pmnesnﬁﬁcm Were hstedand .I
- assessed:. : :
- Local empiuycﬂs nf fnrergl P lma‘i mn’tmi:lms and wﬁm ' .
"+ RdK 88 theremmyowngr{me]!'agwemnmnuwcd umtpan:.r}, oo .
+ The nﬁidmuul pﬂpulalmn dcm*nwmd grfﬂ:ﬂ mﬁner_v (because of the alr pﬂrlluhcm '

' «-Ehhm' mrmﬂpmﬁmfmmrmﬂym '-ui' a

232 Ass»:-.ssmmt qf re!e‘fant exﬁganuus dtvclnpmcnh;

In urdf:r to Agsess ﬂl'E saies uf ﬂ:.e projoct nutput ang the cﬁ":-:-:ts on the welfare of xland |
parhies, soundusmmlpnonsmrespcclﬂfchangcsmthccﬂwrmmtbﬂhepmjectm _
tequired. As remarked earler we take the results-of the P&G meshkil shxly for granted:

the CBA iz haseil on the astumpiion that tlie demand for the refinery products will be l

seficiont to graranice. the Sotimercial profiéability of the prajéct (b0 PDVSA) mnder . .
wudibons of the ph:mnb“lcasﬁ ﬁ:ﬁ and pmducucm in fine wrﬂ:: mtemanma'l mrvimnrmmal I
E‘.tm‘n:hﬂs ' : :
. “Thire arc, however, Uthl:r l::lﬂgmmm famm i be laken into mns;dcrahun Ome of them
is the macro-economic sitgation of Coragao. I the island ecommity will be characlorizd
by a low unemployment: iwel: -additiona] jubs arising out-of a continuation or enlargement
of refinery retated activities will nat lead to many additional jobs, but will citract workers
from other activities on the isiand or attract foreign workers. If, on the other hand, the
level of uncmployment will be high, nearly all additional refinesy reloted jobs may be

- fulfifled by unemployed workers from Cursgao, leading 10 higher benefits for the wland,

To explore the range n:fpﬂﬁ;ih]!ﬁ wetfare outcomces of the projeut an optimistic zs well as a

pessimistic employment scenario for the island economy was defined and used 1o
calculate alteynative macro-codnemic effiects (see chapter 4).

28 ECORVS M  Ecomomic Vahue of Stategic Opons far Rafimenis di Kbrsou
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Divect and Indirect Market Lffects

The (positive and riejzative) benefits for the island stem-onitie one hand from effects with

. -a stket value(dircet anilindivect market-effgots)y; and on thiotherhand from (inamly
-pegative)} environmenital eﬁ'a&ts-ofmﬁnﬁ}' aevities mms;ﬂenhmdﬂhn islind partites
: whlr:‘h i pcrpemmr 15:101 mqwﬂed t&pa}rfdr [tx!e:nml eﬁmtx, $et nest secﬁm}

Dhirgct-gffects

~Direct-effects are mlat:‘xl il}the mﬁﬁtrnchmnpﬂahm imdd:mﬂmg ackivities Howing

from the project investnient; How gveab thie fatreass: in weélfune for individual partics will

* be, {argely depoends o the fiee miarket. Eystern. As a resalt-of sressure from competitors,

parties wili eventaally be forced to share their efficiency profits with othevs. In order to
be able w0 calculatc in advance whntmedcmandfmISLAprmlucmwmﬂdbc T &5

. - NBCESSATY 0. CAY. twita heavker: sud competition smﬂ}!

As remarked abavie; for the CBA ﬂwbﬁmﬁxplnﬁﬂy assumdﬂmtthe E&G stud}'
outcomes-ars ongidened:as based on a sound markct and competition analysis. [ate on

1SLA product Alisortment; nperawrtumﬂver {wllmasfand’kt&]ncs) by produict 1ype,

investment by typé: & mainténance’ cost, opeiaiting cogls {rgardmg Iabour, materials aud
uthr.:r mpm} net pmﬁts br.:femlmt, L6 ﬂn:: ﬂ')ﬂ]'ﬂfﬂl‘ﬂ tdmﬂ ﬁt-mthm btudjr

Direct [m' pnnmry}»zfﬁmt&m mwmm ﬂ'u: ﬁmm (‘.m) for

Curagao, realized by ISTA {mvmimmt and operatibngy#md: RdK{dﬂnmﬂmg] 353
cunsequenee of unplenmutmg 3 sh*alcgnc uplmn aﬁd doductmg ﬂ:lf: WA gnmg vrith the
base case.

. The direct anoual. vahwaddmd chmnﬂhe ‘n"il'ﬂﬂﬂ-fﬂiﬂ mﬂpmfafﬂm refircry minus the

valﬂcufﬂmmpumltptmham:sl’mmmhm‘ﬁm Essmrlallyttmthcsm“{rﬂhnfncmr
incotes; the wages and profits. For tie economic CBAweml]m diﬁ"mnm of ali the

VA components of islovd parties, -

© Many activities caused by carTying ol a strategic: Dptmn involve thc poerformances of

contractors, hircd by the operatnr or the owner of the refinery. The VA realized by
contraciors and their employess.arc achally secundarycfﬁmts.Furmmmemcmmh

~ secondary effosts archere considered also'as difect cffects.

These local VA-cffects werme estimated with-the help of €urtlyse, 1 macro-economic
model tool, developed by the Gl.wmmrntomeal;au{sae Chapter 5 as well as Annex A,

and C).

fndireet effects

The project decs Dot onty affect the YA of operator, owner aad cootractors and their
employees, but can alse bave an Impict va the rest of the economy. Indivect o higher
onder cffcets will; for example; also be perceived higher up or lower down in the
production chain {backward or forward offects). '

Opinions difter on the gustion whether an indirect effect imphies oily a redisgibuiion of
welfare among parties. or. leads to an INCTEASE 0 welfm:e The answer depends on project-
specific cirumstances. .

-Iin this CBA- mdl'reﬂd’fems ca]rmlated with ﬂi.e Cmalysc:imdt:l, wWere mmrpmmdas

having.a welfare impact. for::hmslanﬂ,
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-.Ilwwnythemﬂna]ﬂﬁ'ﬂm hav&bemdeﬁmd,eshmtedandvalued:sdesm‘bed in
: ﬁnnf:xE - .

an ECDR‘!‘S.&

- Ammal air-pellution effects - o
-Anpther type of project lmpactsmsm GfﬂItﬂmﬂ]lt‘lBS, caused br pnlhmtm and

External Effects

hindranee. They o valued by assessing the differenee in annual damage, caused m cach

. slrategic option.and the basc case, and by stimating the markct valuc of the danmyge to be

prevented by implementing the -option. In order to assess the environmental impace of the
strategi cases one would preferably-dispose of the results of 2 sound envirenmental

: impact assessment. TMowever, such-informition wes not available at the time of this CBA.

Tt was therefore. 10.7C20TE 1¢- SOMELMES - Toagh: approximate calciHations;

.

Althuugh the reﬂner:.r ar:hvmes mvo‘wt mﬂsmm uf 3 vanet}r Df harrnﬂll Mms, only q

. (W0 Types.of emissions wore: také iilo. mmt{ﬂﬂzmdf‘«!ﬂlﬂ] Of the damape causcd -
. by bothi:these: submnnl}rihehea]:h dsinape to-amaas wasconsidered. The disutility :
' =afhadedums,vmml hndscapemmwn;hmmfuleﬁecmmprbpmty[% eitrosion) and

“hor e, iwmg CEORITIFGS (bmdiwrmty} ity -aifl JeRagides: I,iﬁlﬂ}ﬂﬂ?s:m of 80 and PM10

were furthurmgie ressgitdto.alimited number of illnesées: . - - 2
These limitations in the spproach followed was to-m yrimown degree mmpensate:d by I

- -choostug thie High level hmith slainage. mtu:ﬁates as an- mcplah‘!r:mge, snd using the )
* hipher healsh. cost. estimalc ag the pmpm' w-lm::standard [ﬁm]ﬂ B).- I

Deprwarmn‘wvafua:mw :;:f i‘.ﬁepﬂﬂzdrﬂfsu"e . )
The finpact of rcroving cxisting refinery- mstallations sd; ckanmg ﬂ:e ISLA site after I

cloging is-onfy partly takeh'toth account by Mﬂm?ﬁ-ﬁﬁ”&tﬂ {section 2,3.3).

Heowever, tho envzmmiwntql improveniit bionght about - leading te more suitabikity of _
the site for other economic and social activities:and 0 a redustion.of damaes o 6.2 '

terratrial and marine biodivessity-<¢ouldnot been specified and has consequently not
bk valued. Asfar as sucheffects wilk-oneur on the (very) long tern, this oraissica has .

probably ne:serious consequences {the predint vabue will be reletively low). For the basc l
casc and the prematurs closmer.a,s:e, however; the impact may nidt be negllgﬂ:lﬁ. which

- oay have lod to an uudmwaluahlm ofhcneﬁts

Projeel costs

The costs of the project alternatives involvie fovesiment costs durig ToMsMEion, I
operation expenditures during the tife spar of the project, and the coxts of removal and

sile cleaning or change of destmation (m so-far as these arc oot attibuted 1o the new l
destination}.

Not all these costs, however, ae cnsis mnde b:r Jubuand parlﬁ Therefore, many of these

itcms do not appear in-the economic CBA-framework; The costs for Curagao arc l
restricted to owllays by island parties (mainly the awner RdK).fortheir ghare in :
investiments on-the one himnd, wid removal and ‘cleaning opetations on the other hand. I

Ecoromic Value of Sirategic Opiions for Rafinena & Koreou
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Cost-benckt soef-up

After-completing the steps described above, a business and sociat profitebility analysis
can be catrried out. A busimess profitability anakysis (for the operator) has been slipped, as
this task was carricd oot i the pre-feasibility study by Parvin and Gertz, However, their
results arc used here as an input {see Chapter 3). The P&G informetion is important
hecansz it indicmes to what extent a project variant is ajtractive to private investors.

iz onder o doerminge the econumic profibility, all smual monetized benefits and
disbenefits for all pariies in the island economy are consolidated. The net present value
{NPV} can thep be caleulated, The effcets which cannot be cxpressed o monctary wenns
shoul i principie be prosented as Phi-items [SE:& Chapier 5).

. . .. . N s ” ey vty T S TR
A e L E T L T e, e o =y B a2 o e Y i A g ! B e o
i L e g e e e L e PG e

Wariant and nisk analysis

Like all ex antc economic appraisal stadies this CBA involves all kinds of risks and
unceriainly. Siructural uncerlaingy is pariky dealt with by introducing an opliroistic and
pessimistic macro-ceonomic employment development secnanie for fhe island (section
2.3.2). Qe 'ways o bandle woertamty is b}r r.:m‘r)'mg mIl mmtmly analyses..

=R

S TeEa L LT

For this CBA-amalysis a varety of nak:ula’tmns WETE nmdr., hamd oL, difﬁ.:renl
asgumptions regardmg the question if RAK rermadng the owaer of e vefimery or it wll
s¢ll ISLA, the degree in whick RAK — in case it will retain the ownership - participates in
fisee investments, the equity share reguired in such a case, the discount rate used to
caltldate the nel prescot valuc {NPV) of the-anmial costs and benefis, and fmally with
respect 1o ahicmative ways 1o catimate the damage costs of air pellution, couscd by the
rclinery. .

The following slicroative assumptions have boen gpecificd and wsed in the “basic varant®
and s number of uliermative calcutalion varianls Gensitivity anabysis; see seciion 5.4). IT
not explicifly specified, the results pregented refer to the assiymptions reparding the basic
wanaat, '

Barkc variart Diher vardants
Re-ammiovabiity of wempioyed workers Opimistic Pessimistc
Sale of 1IELA Mo ez
R share in imvestment (case 46 and 5a) 10% 20%., He
| _Minimim presoibed Ha, equity share 100% 4%
Pollwthoh rdoetion impacl {ileess effecta) Lﬁﬂh ealineeigan Central Low ast
Reduced health costs High Lo
Removet and site cleaning Bath by remcwal
Sodial discount mte 104 E%, 2%

The choiee of a somal discount rale is ah important topic | CBA. In many countrigs some
4% is considered an acceptable read and riskfree discount tate, because it is based on the
intcrnational capital market for risk-free long-term loans, However, given the pre-
feasibility character of the P& market analysis, and given struchmal weaknesscs m the

Economik Yake of Sategie: Options 1lor Refnaia di Kacsou N



e

o &

island economy of Curagao, the estimated costs and bepefits are rather uncertain. As the
assessmenl of the varicus types of risks coutd ol adequatety be deall wilh duming this
pre-fensibility CBA, a social discount fate of 10% was chosen for the basic variant.

- ;

2.4 Cash Flow Analysis

The Purvin & Geriz smdy gives an ingight in the tesincss profitability of the strategic
options for the operator of the refinery. 1 provides no information about the financial
feasibility of the projoct cascs scen from the viewpoint of RAK as the intended imitiator of
he prejedt. Therelore, the pussible inplications ef the Anancizl pusition of RAK have
been assassed for all strategic options in a provisional way (see chapter &),

- .-
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3 Base case and Strategic Options

3.1 Introduction

l This chapter describes briefly the relevant data necded as an input for carrying cut the
econumwmc cost-benefit malyzis (CBA} for Curagao as a wholc for cach sirategic aption
compared to the base case (see for assessment melhudnlog}r chapter 2). For each casc the

p . Ioliowing mformation has been pathered:

+  Duta on operabons, identifying tinancial flows from ISLA to 1he Curagao economry as
weli as to abroad (i.e. foreign economies). This includes annual umaﬁuna] ' '

l cupenditres, annisl shut down activities and anmal gGnss marging;

« Dula on totat investiments (if applicable}, imvestment period and the share of Iac:al
capendilures {assumed 1o be contraclel te local contractors o the istand);

l + - Drataon SO; and PM10 emissions akd pround level mﬂ(:mtmllﬂnﬁ
+  Dataop costs fur removal of installations and site clcaning, which activities

I mnediately will follow by any ciosure of the refinery and will covet s ten year

period

As already mentioncd starting point for the CBA and. thos for daa pathering is the year
2007, Financial data are only presented for the shert and medium term, boeause for each
strategic oplion, annial oporations casts bave been caleulated in the end in constant 2005~
prices and are assumed 10 be constant over time since its first year of operadon.

. Becausc the economic CBA, calculating the change iv weliaw of (he island, only takes
im0 consideration direct asd indivect advantages and disadvantages of the islal
ectmomy, special attention 2 paid ta the share of local expenditures in total irvesements,
in anmun} operations and shut downs and in removal and cleaning costs. The levels of
these local capendinecs arc the besic mputs needed for Coralyse {see section 2.3.3 and
Amnex C¥ to calowate the dimet and indirect effects in trms of valee added (Y A), as onc

of the comporents in the CHA.
The calculated data on SO and PM 10 emissions and ground leve! concentrations are wsed

to cxtimate the heshth cffects sasocinled with changes i air pollution and the related

l healih costs (see Annex BS and B8).
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Base Case

-—

{perations I
The ISLA-refinery currently in operation is employing about 1,000 people (of which 4
cxpatnates) m the period 2007-2012, Annual operanons (excluding buying feedstock and
cxcluding annual shutdown activities} are eslimaoted &t NAF 288 million in 2007,

increasing with less than 2% per year on average {up to 2012). About 90 percent of these
gupendinares will be directly spent in the local econemy of Curagac.

Coerations af ISLA refirerny in Bese Cose (in wmilion MAF, suriend prizeas) I

L e R e A g vga0g | dooh |- oo aenae i
Retinery lease payment o Rdk
Wages ISLA persomnel, ool
Cotracions (wages and equiprment™)
| Hhes cogls

Met payment 'SLA o BOO

extrapokations made by ECORYS
** Exchuding the so-caled afiguola (e resarvation of monay e makntsnance purpases next yesr)
" nchuding wages cxpomakes

™ Bxducing feedstock and exdixding anmual shistdon expenditures (see soctian 32,2} I
Sodrve: Refioena ISLA [(Civadan) Sh

According to contract with POVSA the refinory icase payment to RdAX amounts to NAF
32 7 mmilion from 2005 on and will be increased after S years to NAF 35.8 million in
2010 However, up o 2019 (the year m which the contract will expire) the level of this . i
lcase payment (defived in current prices} will remain a1 the 20 O-level

From toiat local expenditures: about 40 percent is meant for payiment of salarics io TSLA
personnel. Hiring local coniractors for maimlenance purposcs (inchiding equipment _
purchasc) ameunts 1o morc than 17 pereent. Gther costs including lecal payments for I
medical services, porl services, cleaning services, etc. amount o sbout 10 percent of toral

local expenditures. The remaining part consists of net payments from ISLA to BOO
{ISLA paying for delivered clecindily and receiving muney for the supply of Taw
matenials for the generation of energy).

Anrmal Shutdowms

Apart from day 10 day oprations, every year shut down activities are planned, differing
substantially from year to year. H has been extimated that about 90 percent of these
activitics will be contracted to local comractorss.

Ecrrvnic: Walue ol Sirategic Dpdions for Refinetia di Korsou
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* Fareion Bxpm'u:lm.lms have heen estimatest at 10 percent of okl expenddines
S Refbvera 1504 ({Curarao) SA,

| 2018

For the yeary afier 2056 1t bays been asywned that all shut down activities will be take
place m the same order of magnitode (cabonlsted st eomstend J005-prices} as in the &ry

four years.

Gross margn

' Apart from asmual-aperation activitics as well'as shut dpwn activities, of which 2
substintiak pnt is contributing directly and fnditecily to thie islaiid econotny, all financial

ilowsirelated to inputs {feedstock Tike-crude 6il, étc.) ddd oufpuis of the refinery
(refifery’s tuifput prodoct mix¥ are mofrecorded 1 Caradao snid thérefors not affecting

the island economy a1 all, but are only fully benefiting PDVSA | the lossce of the refinery.
However, to gl a clear picture of all costs and revenues invelved in the base case (aod in

the selected gtratégic oplicns as weli),. eﬂumates of th gross margin® provided by P&AG

are presented below and taking into account in our analysis.

Gross margin Base Caze

Grazs margits (LS mllbon, cumant

pricee}
Grose margis {NAF millign, 2005 463 4 373 366 | 362
5} — f

Source; PRGESOURYS

Cases 1, 4a and 32

hvestipents

The investment eosts for Case 1 “the minimum ipvestment ¢ase”™ have boen estimated by

P&G al LS 303 malliem {2004 pnces}, of which abowt USDr 150 milltosn cza be

attributed to cnvironmental Wwvestmeits (sce also section 5.2). The mvestment perivd will

last for two years starting in 2007, In order 1o caleulate the impact of those investments

s tiowgin i defrmd g0 iokal et fom the prochec! i mines costs for feedolodk
1N consultation wit RAK e kveimwnt peiod g beon sat at two yesrs, which difkers from the mvestomd peod of three

years st by PEG
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on the island econorny with Curalyse (sec Amnex C), local expendinres arc estimated at
17.5 percent of total mvesiments, These cstimates are pased oa earlicr cxperiences with

IRUP und BOC investments and on capacity constraints of local contractors slhmtcd on
{uracao (sce table 3.4).

¥
K BY -l

Table 14 Imvestment cosis far Case 1

| Total imestmant (USD 2005-picas) 027 115.0 167.6

Totai investmant {MAY cupemt prices) SETS o202 E T
OF which: Jocal Expencires 17.5% 35 643 -
s Of which: forciqn expenditnes 82.5%, w7 | 030 l
iy ' Source: PEGECORYS

For Case da “the delayed coker case” and Case Sa “the gasificaiion case™ total mwslmvrq
costs have been cstimateg by P&G at 1USD 1.14 uilion and USD 1.29 billiva respectively

(both 2004 pricesy. The investment period will 1ast for about three: years starting in 2009",

—
Also for thesg mvestments the shere of locat cxpendingrs. in fotal investmentactivittes I
has, hazn estimated. For both hugs: investments the lucal past is sstimatcd to be 6 pevoent

af 8 maximm, -due 1o cxpcacted tapacity consiraints of local contzactors (see table 3.5},

Tahle 38  [noestre cosl far Cose 43 atgd Geza Ss l
e Total Invasimen! Case 4a (USD 2004-jricas) 11442 1716 577 514.9 l
iy Tolul imvesknenl Coasa 4a (NAR surend prices) Za4mn 3433 o930 $.071.7 .
a E wehibeh: ks eripeiums % . 206 s6.4 64.3 ‘
' Of whiich: forekgn axpendifures 84% 1227 8778 T4 |
1
o Tokal investment Gase 5z {USD 2004-prices} 12925 | 1%e 5168 | 5614 l

. Total investmant Case 53 (NAF cument prices) 25525 W77 10548 12102

% OF which: locat expendiures o 233 63.3 T2E ‘ .

y Of which: forelgn expenditures 94% 3645 941.3 11576 | l
; Source: PAGECORYS

332  Operatlons

From 2009 o, the level of uperations activities for Case 1 omly slightly differs from that
of the base case. Based vn information reported by P&G oMl relevant local cxpenditures as
specified in the base case have been estunzted in addition w the base case (sce table 3.6),
Total expenditares for the oporator (ie. Jocal as well as foreign) estimated by P&G are
not reported here (zee report PEG), but dhrectly taken mto acconnt in the overview of
benediis und costs for e operator (sec overview of results Anocx 1),

Y In consulaton wigh Rt the Invastment periord of thres: e has beon postponed with wa years 1o 2002, Tiis difers fom
thi AssUmpiinn medce hy PG oo et m 20T,
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Tabie 3.6 Addiionar kcal operstions eXterndifres Case 1, 42 and 53 (a8 % of the Beay Casa)

Wates ISLA persome, hocal +6% F «Z9% +19%

Contractors (weges § equipment EY, +42% +53%
Other costs +% % +Hi%
Med paymen 150A 16 BOO % 1% %
Refnery lease payment o RdK % HP% +%
[_Employtrert ISLA , kcaf +5.5% +55% +23%

Source: PAGECDRYS

Compared io the bass case, wages of ISLA personnel i case 1 will be 5 perent higher
and contractor payments abbut & pereent. The namber of employees will increase with 5.5
percent. No significant change against the base case 15 expected for ihe ofher cosl
categories: this is alse valid for the other strategic oplions,

For Case 4z and 5a with buge investment costs additional local expenditures are
significanily hipher compared th the-base cast. For Case 4a wages of 1SLA personne] are
'7 i) pEIEEEn'! higher agains: the-base case and thernumber of cmployees even 35 percent.
For Cagé-Sa, the mambér-of employecs i 23 peicenthigher; rewulting w 19 percent
- highés wagesagainst he basc ciseMTomtractir paymdnta in Casc4avespectively in Casc
Sa are 42 and 53 percent hightr vurbpered to-the basé casc..

333 Annual Shuwdowns

With respect 1o the apnual shutdowns, no defailed information is available for case 1, 4a
and Sa respectively, Thorefore, the [oilvwing assimmption bas boen made: additions]
expenditimes related to the anmiest shuidowns will developr m ling with addition=]
expenditures relaled to contractor services.

. Tahlg 1.7 Additrnsl axpenditires o anoesl shutdowns (a8 % of ihe Bage Csae)

334 Uross margm

For Case 1 the gross margin hardly differs from the base case: an average the gross

l margin is expéeted io improve with only NAF 18 million {constant 2005 prices) annpally.
TFor Case 4a snd Sa the improvement of the gress marngm 15 subsiaatial, about NAF 340
and MAF 300 million respectively (in constant 2005 prices) conpared o the base case.

I (Cn the cther hand, both nvestment costs and opcrational costs afso increased
sgnificantly. However, according to P&G both straiegic options are commercially and

I financially viable. '
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Takie 2.8

i4d

Tabke 3 8

3% ECoRYS da

Change in gross man for epse 1, 43 and S8, comparned 1o %he Bace Case (in RAT mifion, consiant 2005
pricas)

.-

ERPT | Ceond T 2oz -
Case 1 Changs |k gross mangin (hAF millin A0S prices) +7 + 28} +21 +18 I
Casge da Changs in gross margin (MAF milon 2005 prices) na.* na. * na | +343
Ciise 53 Changs In oiiss marngin (MAF mifion 2008 przes) na * [ na " na. - 303

T pa_= not applkable
Spwrce: PRGECDRYS

Figuies of the geoss margm for all cases will ditectly be taken iote account im the
averview of benefits sndt costs for the operator (see overview of results Annex D),

Emissions and ground level concentrations

&* - .

Bascd on the methodology presented in Annex B, S0 and PR 0 cmission levels as well
as grovnd level-coneentrations. (based on Cas Chikitu) have baen calcnlated for adl
alternative cases’. The results gre presented in Table 2.9, colurmn 2. The sivateic oplions &
{ease 1, 4a und Sa} lead, im comparison with de base case, 10 a substantial reduction of
50 cissions levels, and - be a lesscr extent - 1o a teduction of PMIC cmissicns.

30, and PM1 0 amigsion and groumnd ek comsanteatkares for vaddt of the allemathe CRaES

1SLA Cat Chidlu goound level concantaton
CFnIESH
leveis 8l sDuTCeE ISEA other
SCUIEEY FOUTES
— 1ig U poimt | g

o |
agroumd feved conceniration sfandard B .
altemeive cases; .

1SEA clozed x| 44 0 -

Bage s 143.0 17 a3 4

Cea 1 v e &0 24 -

Cace 43 2.0 B b 24

Case b LT X i 48 24
PWD
s ol comeantrlion Hamndd F i)
AHematme Lok
IBLA Clegad 0a 38 0 38

Baze casa a3 o0 52 aa

Cage 1 25 i ) 38

Cose da 25 e 40 e

Caze Ha 10 o5 17 M

Source. Emirenmental Impact Notg, Sehnn Maduro (TSP-levels cometed 10 P10 Concentmatbons)

The ground level concentration Hgures for Cas Chikin (which was considered
ruprescntative for ail arcas affected) were derived from the ISLA omigsion levels by dsing

* ENvonserdal mpdct Nabs, prafrred by W,
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- 3
[ 3’
4

3

[ §
- ' the procedure followed in the 2001 Tebodin/Taow report, which makes & distinetion i
- berween the comtributions 1o the ambicnt air quality from ibe refinery and from other ' ’,-t?
. ROUIES. : !3
- The Rase Case emnission levels represent the curment operation. According o the figarcs 4

presenied S0 and PM1G gronnd concentration jevels in the representativi srea excesd
the cuisting standards. Case 1 leads to an improvement in torme of emigsions despite an '
f inerease m fuel consumption (from 436 to 592 t/d). Instailation of three flug gas scrubbors

leads buwever Lo a reduction of th slphur conient of cenizsions 25 well ax to caphiring of’
) particulate matter at Yo effimency. The expected ground leve] copcenfrations remain

nevertheless higher than the stondard.
In Case 4 1he sulphur vontent of the resideal fuel vil, used in the nelinery fumaces, is
assumed to be reduced from 3,5% to 0,2%, while the sulphur content of coke and fuel
conswnption by utility boilers also dimimishes. Whith 4 total fiel consempion of 483 vd
e used in the refinery furaaces, this implies 2 snial! further raduckion of 50, cimissions. The B
~ content of PM1G in fhiz case is Jower than i the baze ease becanse of the blending of low &
> sulphur distillatcs m the residual fuel oil components. The gréund fevel concenirations in :
the: Cas Chikitu area of both types of cmissions will not be diffcront from the stuation'in
Case 1. In Case 5 the SO, emissions ave approximately st the same level as in cases T and
4 However, the 30, produced in case § is dispersed at a higher elevation than'in the
forner cascs duc to ratonalizalien of the utility complex. The virtual stack height
inczeases with some 20 meters, causing a significant decresse i 507 :md PMILD
concentrations ifi (he atnbient air of the representative residential area. In Case 5 the
contribution of ISLA to the total concentration of PM 1) in the acea decreases to even less
than one third (17 pghin’ oo a Lotal of 55 pe/m’).

A L R Ak L)

3.5 Removal and Cleaning Program

In the event of a complete shutdown of the tﬁi'mmy operation and subscguent closere of

the TRT.A plant in Curacao, the iznd on which the reinery is consirucied mighl be nsed

for other purposes. To reahze this objective, a removal and cleaning pmgmm has to be set
LE up and 1 be cartied out withia a timeframe of 5 to 10 years,

For the purpose of fhis sirategic study » first rough estimate of both the removal and

- cleaning cosis of the refiocry instzilations and grounds have beeo made, based on
information coliecied by RAK and set down in Ik~ Bedinery slem-up dx.:-c:umtm dated
27" of June 2005 (which will be reported here 10 a largre €Xichi).

Toral reneval costs
f/)\'\ In the event of @ cessation of eperation the installztion will ke removed. An esamate has
- - heen provided by the leading demolition contractor KdK in Curagzo. This sstimale is
cursory and no rights can be oblained o 14, but 1t cas be wsed n this analysis. Total
costs of removal of the refnery ave estimated ai USID 310 million. The duraron of the

U mefmery Clean-ap Decoent”, 2577 ol June 2005, RoK,

Ecorys A Economic Value of Stratepic Options for Hefineda di Korsou =
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4
+  The refincry ares will be developed as an industrial area; in (hos cstimate the basic
55. infrastmuctue cost will be taken inko aceoumt.
The new insight jn remediation techniques {isolatien rather thun fill excavation aud back
fill) represénts significant cost savings. H i3 estimated the proposed plan will result in a
cost which is 20 percent of the éonventional techmique. Total remediation {or site
sleanimg) custs arc cshimated in this way at about USD 85.5 million. A breakdown 13
presented In tabde 3.1,
; Tshle 211 Site claanlog costs 1IZ0A ratmany (0 W30 millkaes, Z3H0ES miceg}t
: ' 500, 000 m3 of it & NAF 30 par m3 BS5
' - Raimyeter collection hanger ’ 10.0
50 check weils @ MAF 4,000 each plas agquipom 1.0 N
. Smat Waste Waler Trealmeamt pioht 0.0
- Waterhont rapeirs 20,0
) Bastinﬁmﬂmhﬁﬂﬂ[ﬂﬂnﬁ@hﬁﬁﬂpﬂrmz 140

Baupes: RAK ahd Vedtks BY /Stern Milcanechnnick

Howeever, it should be stressed here fhat the eatimate of the site cleanmg cests i3 very
conservative {based. as already menttoned oo isolation techniques) and has to be meen as
an absohutely minimom. More thorough cstinales are necded o soon a2 15 known what
activitics will possibly be cstablished on {part of} the refinery avea 1 the very fubare.

Tetal remaval and site cleaping costs

For the pumpose of this simtegic study we can appweciate that the sstimated cost for
removal and site eleaning is in the order of magnimde of sbout TSI 400 million (=NAF
F20 milhgn, 2005 prices). Although the time frame in which both activibies might be ﬂ
accopplished 13 5w 10 years, oar stuiing poini in the CBA i3 o duration of 140 years.
Therefore, snnual remevat and site cleanisg costs are calculated 2! am average of NAF 72
million (2005 prices).

: 42 EC‘QE‘!‘S% Economic valwe of Strategic Ootions for Refineda dof Kérgow
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4.1

4.2

Ecouys dh  Economiks Vaius of Strategic Options for Refinera di Kirsou

Macro-Economic Development of Curagao

Introduction

In this chapter the economie development of Curagao in fhe recent past and the expected

- development on the short and medium run will be deseribed. Economic development data.

are based on Curalyse, a Insvr-wconommic mede] balt im 1995 and 1956 by the
Deparument of Feonmmic AfTairs (DEZ) in clise co-operation’ with Micromacro

-Consultzmts, and operational since 1996. Thit model is updated every year and for this

stratepic study in particalar, the ool is extended to 2012 i staiad of 2008 in order 10
give some msight in the economic developments in the. short and medinm nn. Moreover,
e extension of e mode! jive vs-also the opportunity to egtimate the anoual
contribution of the ISLA refinery to the locat island cconotuy for the Basc case {sinoe
2(H¥7) as well as for the stratepic options seiceted after impleméentation of each of the
accompanying investntents {see Annex C and D}, being operationsl from 2009/2012
onwards.

The natienal economic development will be expressed in the macto-economic indicators

GDP and tabour market. These two indicators are selected duc to their significance in the
effect calculation of the simicgic vplivas for the Tofinery, to be used in the CBA. Relevant

information on other mdicators [ike export, import, consurmption, Fross imvestiments,
balance of paymenits, cte. is presented m Armex A.

Long run ecoomsic development expectations for Cuzagao {up 1o 2025 or thereatier} are
nol available. However, some quatitative information will be needed on the iwo macra-
ecsmomic indicators mestioned above (GDP and the labour market) in order to carry ont
the CBA for &1l aliernatives, concerning the peried up to 2032/2042, This will be briefly
dealt with m the dast section of this chapler.

Economic development during the recent past

Curagao is a typical small island economy. It bas 3 total Tand area of 44 square kilomeires
and = popatation of 135,110 in 2004, Namral rescurces are mited and the distance to
caport and impon markets are considerable. Almuost all consunwr and capiral geods arc

mmporied.

| BEZ steeszed hat the aesumptions mede anwell 45 e econamic soenatios oaikaated onty have t be soen &5 hefefoi
growth pathe, end not 55 axpct prdiclions ©of the Jocsl Boonomy up bo 2012, Tha mal chiace weat 1 ime thesa growih
paths [ ssEmaking Tat etfecrs of dikerent ConMGUIRGoNMS of T LA, nefinery on ihe istand econcy.
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Figure 4.1

Tabhk 4.7

4 ECORYS

Gop N
In 2004 real GDP in €aracao (calculated in 2005-prices) is MAF 3.612 miltion. The real
GEP increascd for fhe fourih suceessive year afier a decline m the period 1996-2000.

Dievelopment of Real GOF (2005 pricee) m milion baF, 19562004 I

4000 r—ymT 3BT

3,300 - - — ]

3eos 3 mz
3,600 1

|
I
ol

2804 i3 an estimale I

The deciine in real GDP in the peniod 1996-2000 amounted to 9 percent. This dechinc s &
muainiy attributed to a decrease in demestic demand caused by declining consumption I
(mninys 12 peroent) 2od investments {minas § percent), Changes in levels of import

(minuz 31 percent) amd expert (minus 7 percent) result in the f2li in real GDP as well

After this decling: the real GDP increased in the period 2000-2004 with 2 pervent becawse

of an ircreasc in consumption and cxport of mspoctively 3 and 4 percent, sand & decrease

1y impoerl and investmenis of respectively ¥ and 3 percent.

The by market l

After a decrease of the population during the period 1996 to 2601, popalation increascd to
130,400 inhabitants in 2004. Net emigration decreased fiom 5,500 porsons in 1996 to I
zeto in 2004, About 43 percent of the population is part of the Jabour forge. Tl Cux

labour market can be characterised by high uremployment, the uneroployment sate

emounied to 6.0 percent in 2604, l
Table 4.1 presents an overvicw of the developments of the population size, et migration,

labour force, munbes of unemploved and the unemploymem tate during the period 1996
2004 .

Cevelppmenls m the Curacaa [abour markel

2000 7| 2001 | 2608 2003 | 2004
1313 1268
Ll £ 6 6,5 &1
B2 | 563 | 540 ¢ 537

2] BE| 761 8

: _ _ | 1688 | 1999
Papubalicr: {x {00 §H-ﬁ,3 46,1 {141 3 (1367
Migraton balance {smmigration=-)x 1,000} 55| 64
Lahour force {2 1,000) 66,1 1 61,1
Mumbes of unemployed (x 1,000} [ 83} 85

1172|4906 | fag7

Econormie Yalue of Srategic Options for Bofinenia df Kdeso

Sourcg: Curalysa I
2004 figures sne projections made with lhe: moded Curalyse .
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Table 4.2
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Expected economic development on the short and medivm run

Tn the light of fhe corrent cconomic developrents 23 described in the peevios section,

the foltawing three growth paths have boea chosen: a tend, optimistic and pessimistic

gmwﬂ: ‘path. These puths have been drafted for the period 2005-2012 in close co-

operation withDEZ and mutually agreed uporn, using their macro-economic mode!
“Curalyse™. Please refer t0 Amex C for 2 deseription of Curalyse,

In the trend growth path it is assumed that the Curegac cconomy will continue a]ung the
path of lasi years. Addinonal ipvestioents made in the context of the Multi-Y ear

'Economic Program 2004-2007 (MEF) and the restructuring of the investment climate as

proposed are not inchided.
Tni the optimistic growih path i is assumed that?ﬁ peroentﬂfthcpmjﬁctspart of the MEP

'i% impletiierited in 2004 increasing to 95 percenm of the projects in 2012, About 75 percent

of these projects should be tourismr projects. Out of divelopment fnds, WAF 235 milkion
will be available for econonic development on annnal basis. In addition the island

government will finance NAF 5 million ywly. .
I thie s imistc growth path | the MEP atid. UECD puhmes Wl nﬂt be.carried out and

ﬂm gﬂermnent wﬂ] ot 1mplcmcnt the wnposcd mensures for impronving the investment
.climate. As a result, the towsist sector witl show a smaller. growth gompared to-the

baseline scenane, hotel projects will not be unpienmte& and thedabour productivity will
not improve. Private investments will decrease because of a leck of confidence io the

EOVETRECAL

Table 4.2 presents ap overview of e agswmptions and differences berween the three
growth paths. '

Crearviiw of azsumations growth pating

; . ighimisiie s o0 ] edsiinistie
pigraton balance
ftrmmigrEtion = -
(namber of persens yaarky) a =04 : 1,500
Export exgl. tourisrn fraarly ' _
 prervth) g% +1% ' 0 5%
Tourizm fyeary orowthy +5% +Th (508 FO0) + 1%
MNAF 23 million In
Investment powairunant 2004
{veary] Yearly NAF 23 mithon Yeady HAF 25 milon |} ¥ aary -2%
2005 WAF 307 mikion
I00G: HAF 4.3 million
IvEsiments cOMpanes 2007 HAF B2 2 imilthon
| (et} Yeady HAF 40 mAlion 200 WAF 61.2 millhon aarty NAF 15 millzn

Trend grovwth parh
In the trend growth path GDP is expected 1o increase frosm NAF 3,662 milhion 1o NAF

4 241 million in the period 2005 10 2012, The real GDP growth is mainly caused by an
expected incrcase in consmption, investments, xport and impor.

Eennomic Value of Simlegic Options for Refineria of Komoy 45
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Figue 4.2

Tabkag. 3

rigere 4 3

AB E:amé

Dievelgpmaar in esl GUF in MAF mikon (2065 pricas}, thend groeih path 2005-2012

Sounce: Curabyse

According 10 the rend growth path pepuilation will mereass from 131,300 w 142,300 l

people in the periad 2()5 to 2012, The migration balance will be G persops. The labeur

foree is expecied to be 45 percent of the population. The unemploymcnt vate will stowly g
decrease from 17.5 perocnt in 200% 1o 14.6 percent in 2012,

Crevelppmers iabour rrerket haselime geenarg, 20052012

R AR (Y ..'_.:.'.':'5':::.':-":-'5;:'3'5.'«:?-"2'%5'=é!'éaﬂsf'i;1ﬁﬂr""; 203542&&9'? a0p | 2011 - 3912
Popudaton {x 1,000) | tat.8 {1383 [1348 {1362 11377 [139.2 [ 1408 |razs
Migrsfion batance (imdigralion = 321,000 | 00 00} 00 00| 6e| of | ool oo
Labaou forca [ 1,000) | 5001500 | 605 | 514 | 622 630 | 637 | 645
Putbet. of armnnyploye (x 10000 P 103 100] 981 o8] o7l o6| a5 24

Soproe: Curalyse

Optipristic and pessintistic growth path jor the period 2003-2072
Figure 4.3 presents the increase ia real GDP for both the optimistc and pessimistic
growth path. In the optimistic growth path GDP increases frorn NAF 3,739 malhiop in

2003 to NAF 4,636 million in 2012, In the pessimistic growth path, GDP increases fom
NAF 3,569 rmllion i 2005 to NAF 3,656 million iz 2012,

o |
..

-

Devvsltprremts in real GOP (NAF millian. 2005 pices). ptmisie and pessinistc gy path, 2005-2012 . .
i 5000

4,000 §Tm e e

L - LA

3p0a SCONEnk:

=000 . WP assimkEie

1,000 - SOBTANS

ﬂ ..' tat d - -
2005 2006 200F Zo0d 2008 2100 201 miz
I e e e mim e}
Spuwme: Curahyss

In the optipustic growth path GDI total growih between 2005 and 2012 is 24.6 percent,
These growth figures are caused by Increased investment (26.3 percent), mercased
censumplion {27.0 percent) and incressed exports and tmports (34,7 and 26,3
respectively). In the pessimistic growth path GDP will ooly increase with 2.5 percent.
This smal} growth is cansed by an increase of exports {£°5 poscent} and mitigated by an

Econamic Valos of Stralegic Dyt e e Refinang df iduzou
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incroase in investment and impeorts of respectively 1.2 percent énd 0.6 percent and a -
decroaze of consomption (mioos 1.4 percent).

In the optirnistic growth paih fabon foree will improve sigoificantly conpared 1o the
sitnation m 2005 with mone than 13 percent, bt in the pessimiztie growth path it will
hardly change. The unemployment ratc in the optimistic scenano will decrease from 7.1
percent in 2005 to 12.4 porccnt in 2052, In the: possimistic growth path the unemployment
will only decrease from 17.9 ta 161 percent. An overview of all labour market indicators
ungler Lhe three scenanios is preseated in teble 4.4, :

Davalopments [2hour markst in oplinusic and peesimistic growth pathes 20053042

! Growthfin /3005 {2005 2007 | 2008 {2000°d 5010 12014 |2012

Optimistic growth | Populsion {x 1,000} 1323 1343 [136.2 1383 1403 14423 |144.4 [1465
path Migratitn balanca

timmigestion = - x 1,000 .50 | -0.50 { -0.56 F-0.50 | -0.50 | 050 | -0.56 |-0.50

Labaur torse {x 1,000) sas| 6ok) 617| ezal ean) san| s60 571

Number of unemgiayed (< 1,000} | 10.1| 6] az| aa| aa| sa| 88| a3

Unempiyment rale (%) 17.1] 158) 140 124} 141) 1a5] 13.0] 124

Pessimistc geowlh | Population (x 1,000} 1303 [$30.8 [130.2 [130.1 | 1901 [130.0126.6 [120.8{

path Migration batnce ;

- “fimmigration = Jx 1,000 150 | 150} 1.50) 1.50] 1.50| 1.80 | 1.50 1.50}

Labour torce (= 1,000) 562| 583f 55.3 58.3( 56.4| 58.4 | 56.4| 5&.5]

Number of unempheyed £ 1,000) | 10.4 | 101] 100l s9) sef se| ss| w4

L Unemployment rate {%) 17.8| 12| 173 | 170} 167 ] 16S] 163 16.1‘

Long Run Economic Scenario

As already mentioned in the introduction of this chapter, no 1opg nun economic
development expettabions Tor Curagay are available. However, because the CBA will be
camricd out in constant 2005 poces and no real aignificant changes n snnual ¢ffects being
expected from 2012 opwards, it is only necded b cslimate gualiiziively-the growth mate of
GDP as well ag the related development in the Jabowr market {in particular the migration
balance and uncrmployment ralg).

In the long Tun oplimistic economic scenane real ODF will centinue 10 grow (possibly at
a lower rate then iu the period 20052012, being 3.2 percent anmually), leading to a more
tiversified local cconomy with a significant role for coconomic activities like tourism. In
this scenarie ir is assned fhat the migrztion balance will be influencad pogirively leading
10 & sipnificant et immigration of people and a significant lower unemployment tate. In
this optimistic scenano, most of the people can sasily find new jobs. Based on this
positive development it has been assumed that in case of a closure of the refinery in 2019
or 2032 from the peopie being directly or indirectly vnemployed {except people older
than 60 years} in any case about 75 percent will get a wew job within 2 years time,

[n the fong rum pessimistic economic scenario, teal GDP will bardly grow (fike in the
poned 2065-201 2, being (.35 porcent annually), leading to a weak local coonomy with

Ecnngmic Velpe nl Straegic Options for Refinena df Rdrsou &7
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hardly any job opportunties. In this scenario it 15 asauned that unemployment rate will
retnain high and emigration of people will continue. Based on this very slow cconemic
development it has been assumed thal in case of 2 closure of the refinery in 2019 or 2032
Irom the people directly or indirectly being uneraployed {except people oldgr than 60
vears) only 25 percent-will-get 2 job within 2 years time and inest of the remaining people
will lcave the'island soon.
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5 CBA Impact of Strategic Options and
- Premature Closure |

5.1 intmclucti on

Based on the methadology and research sbeps presented and discussed in chapter 2, the
vanous inpuls deseribed i chapter 3, all value added (VA) effects calculated with
Curalyse {see Anncx C) as well as the health cifects {see Anpex B), the CBA hasbeen
carl_'icd'ﬂm for three strulegic options and the premature closure case {all compared 1o the
base casc). The main regults are presented below. First a picture is shown of total net
benefits for the island of Curagao tor all four cases, followed by a breakdown ns Four
main categories of effects. Next, special attention is biiefly paid to the external effects.

- Finally, the romils of the sensitivity analyses arc discassed followed by some conclusions.
Detailed information of all results is presenied n Anncx D,

5.2 Total Net Benefits for the island of Curacao

The basic variant of the CBA (see also section 2.3.7) rested om the assumption that RAK
remains the owoer of the refinery andd participates for only 10 percent m new nvestments
(case 42 and 5a)’. Moreover this variant is characterized by the agsumplion that the equity
capital of RAK will not be shared by other partics. Finally, il 15 bascd on an optimestic
scenario for re~employment of workers atter closure of the ré¢finery and om cambining a
high estimate of health effects with high unit cost ealealztions.

If not eapicitly speeified, the results preseated below refer 1o these assumptions regarding
the basic variant. Of course, as siready discussed im section 2.3.7, a varicty of calvulations
based on differenl assumptions with respect to the elements mentioned above were made.
The resuits of these anaiyses are presented brieily in seciion 3.4

For the four cases sclected {cach compared to the base case development} the net present
vahee (NFVY in 2605 of the expected anousi economic costs and benefits during the
period 2007-2042 is presented in Diagram 5.1. The left hand side presents the
gxpectations in case of ap ‘optimistic’ view om the capacity of the loeal econenry to
guickly absorb local wirkess, becoming uncraployed afier the relinery closes down (2019

*  Forcase 1 R iz porticipating obligatory for 50 pemeand in the emvirotemental part of b inwestret Qe i naary sgeud
1o 25 pomant of bolal retstmeect)
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in Case 1; 2032 in cases 4a and Sa, and 2010 m the premature closure case). The resuits
somresponding with the pessimistic scenario are shown at the nght side of the diagram, .
The diagram shows that the minimum investment case (casc 1) has no net advantage for

the istand, compared with the base case (continuation of the present sitnation). Premature
closure is very unfavourable in comparison with the base case. Both the delayed coker -
fcase 4n) case and the gasification {case 5a) case however are advantageous. The net cosis
(of the prematime closure case) but also the not bimedits (of the cases 4a and Sa) will be

: . higher in the pessimistic sceruno. In the closure case Caragao will be confronted with a >
: higher wnemployment figuse on the very short term {i.e. from 2010 on, compared with the

o base case, where unemployment of ISLA workers and related local personnel willbe
postponed tifl 2019); io both modernization cases unereployment will appecar much later
(2{)32) than in the base case. Tha start of the unempioyment period has an important
influence ca the net prescit value of the annual wage sum.

Diagram 5.1 Tedai nat barafils foe Swacas of stralegic optans 2nd premislens clsuma ‘
g A

-

e
T

sScehario 1

o

(-
T
-
T _ _ EClonem il ECxmel OCxsds SCaacSa '

In Diagram 3.2 Tor 1he optimistic re-employment scenario the NPV of the net benefit per

rasg arg presented on the left side, while the rght side shows a limited beeakdown of the
net benefit inlo four main categories:

(Met} mvestoent costs, needod 1o realize cascs 1, 42 and 5a, respectively (wn fact: the
differonce borween investmemt costs in cach stratepic casc amd 1 the buse tasc);
(Net) cosis of temovinp the wstaliations after closing the refmery, and of site

¢leaniag;

{Net) vaive added, droctly or indircctly realized by island partics resulting from

investment and operation activities, removal and cleaning expenditures;

. {Net) vaiue of health cost savings, ansing from the emigsion reduction of harmfin
substances, '

L
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Dlagrasn 5.2 Breskdewn of fotal Nk banafits [ CARE

xmin NI

= . : Enst benefH - . Binweslone ok basis " Eraor mrab hraning coals

=Y A benalits Elhe s cbst fnducilon

AN three Strategie cases offer more value added than the base case. The difference m thig
type of Benofit is highest for cases 4a and 5a, because in both these cases operntions will
continue till 2032. Premature closure (PCI in 2010, bowever, Jeads 10 & subslalial
welfare logs in comparison with the base tase {closare in 2019).

Cleaning and removal costs are also relatively high in the PCl-cage for the smne reason.
This type of costs {5 not relevant for case |, beraose the assumed closure lakes plave 1n
the same year as i the basze case.

Investment costs diffevences are absept in the prematore closure case. The highest
investment costs are found in cases 4a and 5a.

Regarding heaisit cost change the largest difference with the hase case oceurs in the early
closure case, The resson is of course the complete stop of harmful refinery emissions.
Noticeable is the lack of net heatth damage reduction i casc 4z {delayed coker case}.
Although the ground level concentratinns of SOk and PM 1) in tis cage are lower than @
the base casc (see Table B.2 in Arnex B}, the petiod during which the pollution confinues
will be much longer for this modcrmization case {the refinrery closes in 2032 instcad of
2,

For more deiailed information on the CBA resuits of the basic vanant {incloding
eptimistic ac well iy pessimistic re-employment scenario) is referred fo Annex D, lable 1

arid 2.
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5.3 External Effects as part of total net benetits

Di&gmm L

r

Diagram 5.3 ofters a look al the total armua! cavironmental cests, which have been l
approximated by assessing beslth costs for a tmited number of illncsses, coused by anly
* tigd of the hasrfal substances emitted by ISLA (SO, and PM 10y, The Jdisgram presents I
the resulis for the central and high damage eslunates, combined with the high health wmt
cost variant {see also section 2.3.4 and Annex D). For onty two types of pollutanis and
oaly the heakth damage caused by these sabstances were quantitative data available. To
compensate for the resuitng underestimation of the epvironmental impact, i was decided
10 usc the high heaith damage extimate and bigh health unit cost as input for the CBA in .
the basic varapt {presenied a1 the night side of Diagram 53), According to the varianis I
presenicd the annua! darnagﬁ will decrease tn all project cases (compared to the base
case). Case 1 and.tase da show the zame level of damage, while case 5a displays a lower
health coxt amount. '

T

-~

Anrual health cosl savings par aibernagiva aplisn T

Tornd T

R T

L7
Imhﬂﬂf

, central camape estimallon & hilgh damags eafimalion §

high uhil tost _ high unil cost
i Wather Sowces Boase case ISLA Dpremsture dosure

::_..: Bcase 1 Brase 4 Boaxn 5

Sensttivity Analysis

DBesides the basic vartant & vanety of caleulations were madc based on difforent l
assumplitms regarding the question 1f Rk remains the owner ol the refiacry or i 1 will
seil TSLA, the degree in which RJK — in case it will refain the ownership - participales in l
future mvestments, the discowumt rats used te calculate the net prescnt vatuc {NT'V) of the
annual ¢outs and bepefits, and finally wiih respect 10 alteraative ways o estimale the
charnagee costs of air pollufion, cawsed by there refinery. The main results in terms of total l
net benefits are presenied in the next tables. Calcubations referring to variations m the
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cquily share, rff':qu}n:d in case RAK will retam the ownership of the vefinery, are discussed

' in lhe mext chapter.
. Table 5.4 Cakeubslions hesed an a variety of AssUMticne wih raspett b ecaneic grewth pain, hasalth coses, ehare of

RAk in mew Rvestrants and szhes 1o 150 A or thied pariies for esch stalogt oplian and premasune claum
comyeed to the basa casn) '

10% share ReK in 475 48 550 554 1341
b freaEmenis (43 & &7 28 645 651 1185
N - T _

T e Z3 {538 532 1 1410

l 2 15 E41 g 3284
0% share RAK In stic. 475 45 a0 | @ 1311

l mvestments (445" [ Padsimisiic BT 20, 506 400 1185

5a) S - L :

, 524 - 23 56 375 1410

l - : -1 15 503 a7 1264
HELA sl b 475 45 1126 1142 1311

l FOVSA 71 38 1215 1239 1185
O_E‘tlmisi'n Cenbral .yt | el | 1118 112 14140
Puesimislic. | Genlral T 15 1219 J2AT 1284
I 150 seald 1o Thing 'Dp‘l,l.l"nﬁhc H'lgh damaga 475 F -] 1355 1377 1311
Patty Fessimisic__| High demaqe 671 38 WE6 | 1474 1185

All sesults for each of the stategic options as well as for premature closure are presented
as comparcd 1o the bast case (which is separgiely showt in the last volumn). In the first
three colunms the chosen combination of agspmptions is presentad. in the vpper row of
the table {m yeHow) the basic variaat is presented again, for reascons of companson.

The following remarks can be made:
+  Comparcd with the basic varian! a vanan in which health costs are estmated based

' an conlnil damags instcad of high damage health effocts shows a reduction of total
hexalth costs. As a consequence telal heatth costs savings realized are lower &l four
l cases and Lherefore negatively affectng net benefis, In the premarure closure case
_ this is most significant (<50 million). In vasc 1t s reducing the (very smali) net
benchit with at least 50 percent;
. +  lncreasimg RdK™s sharg in new investments from 10 to 20 percent {only applicable in
case: 4a and 5a), divecily leads 1o an incase of asorue wial costs for the tsland (but

I BECORYS ﬁ‘;} Economic Vaioe of Siraivqic Gpions for Retinesa di Kirsou



not its bepefits) and therefore affects net benefits with some NAF -140 million and

NAF -160 willion iB case 4a znd 5a respectively;

million (=NATF 520 miltien)"" in Z008 (only in case continuaiion of operations &

- buvateg-duc 1 the savings it investment coéts reatized by RJK;, becuuse in this
situation all new tnvestments have to be done and financed by the new wwner;
Ini case the refisiery will be sold to a third party USD:450 million (=NAF $05

prices).

out, keeping the basic varan us starting poinl.

FTable 5.2 Caboukoes based on alemalive atsemplions wih respect ke tomal dmreglimnenl tosts, demnaflion 2nd Hta
chrraning cosls (for-azeh alvatedis oplion and premeture closune companed b 1he hase case)

Investment costs | Opdimistic. + 20% 475 L 23 g 523

Tn case the refinery witl be sold to PDVSA at an egtimated sales price of USD 250

fler

2079 is guaraniced and based on upgrading the refincry according (0 new myesbnents
like case 4a and Sa), Curagao is more or less doubling its net benefits (see case 4a and
Sa). This is not anty due te the bigh NPV of the sales reventics (= NAF 430 miltion},

mlllztm)“ ‘baspd orrth same conditions as stated above, the net benefits for Curagao
- ate-about H:‘;F 235.thittion bighet (~difference between the NFV's of both sales

Next to the variants presented above, some other sensitivity analyses have been carried ‘

1311

ncase 1,44, 58 | Pessamistic + 2 H¥1 14 615 G20 1185

(Mo VA alfec

conlracions) Cyrinisti: -20% ~ATE 70 rE 586 1
o Pesvmistic =2 £ | 1 ET3 i) 1284

Dremnoldana, | Optimistic: ~460 46 52 - 46 1222

cheaning coals Pessimistic H56 k) B35 43 1186

Demaostion + Cptimdstic =505 5 566 il 12689

Chadrang

ceiads + 00N, Feessimis i -rirt a8 651 2T 1163

bro el okt

bl 0% share RDK i caza 4a angd 5a
*  high health coxty extimalion.

From the ruble above the following remarks can be made:

" Galer pice & baad on eatmates made by FRG ipeemtly, i solbng fhe refinery o POYEA, the vatus of the ey

basad on cash fows.
For asfling to third parties, the saken price (csiraied by PAGTH B valusd 3l conparbie tales

"
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»  Increasmyg or decreasing jovestmestt costs with 20 porcent Lardly afiect the net |
benefits for Curacgo. This is due to the fact that it is assormed that 90 percent of the
investments will be paid by the operator (ot taking inte scoount in the CBA), and
only 10 percent by RAK.. It is also duc to the fact that no change in value added £V A}
i% expecled, because it is assumed that the capacity of local contractors witl be used
tuily independent of the level of ttal mvestment costa:

= Incasc site cleaning costs-are not taken inforaccount, and only demolition activities
witt be carried out, also no significamt change in vet bepefits for Curagao can be
expected. This is due to the fact that site cleaning costs arc estimeted very
cpnmaﬁvel}' {and ooty asount 10 2 percent of tolal demelition and site cleaning
casts) and areé spread-over a period of 10 years; '

= FEven in case sile cleanmg costs are eshmated at 2 300 percent higher evel, no
sigoificant change in pet bencfits for the islang can be expecied.

From the vanety of calculations made 1t can be conchuded that the gvemall picture that
premanire closore is very unfiverable, case | has w0 et advanuage and both cases 4a and
S are advantageous (all in compatizon with the base case) is robust,

Finally, a sensitivity analysis has becn carried out changing the social discount wis [rom
10 pereent to 12 and to § percent in the basic variant”

_Table 53  Sensitivity enabels based on changes [m sontal discotrnl b {kesle vanant, optimislic scoRomic s ona k) for
each alralegic aptibn ard premawee cheuns comparad to the base cass

Discourd rafe 8% 1 Optimistic | High

Discoum rave 12% | Oplirsste [_Fjgh

Changing the social discount rate from 1€ o 12 or 10 § percent of course implics a
sigmificant impact on the net benefits of all four cascs. However, as conchuded befeore the
overall picture that premature closure is very unfavorable, case | has ne net advantage
and both cases 42 and 53 are advantageous (alf in comparison with the base case) remains
still valid.

5.5 Conclusions

Total net bencfits (net present value differcnce with basc case)

»  Early closure of the refinery (around 2019) is definitcly not an economic option;
although the net present value of health cost savings for this altemative are higher
than for all threc other cascs comsidered, this bencfit will not counterbalance the loss
of value added;
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+ Case |, the ‘minirum investment case” with a0 accent on cavironimental investments
and tefinery closure in 2019 appears aise not 10 be a favorable cconomic option. The
n&t benefii {compared to the base case) is nopligible; '

+  Both, case 4a and 5a mvestments on the other hand, will result i a comparable
amount of pet economic benefits for Curacao. As lhe mnalysis camicd out here s
tased on a provisional market outlook, and because the CBA itsel was aiso in some
reapects characterized by rather rough approximations, more detailed and accurate
andyses ame desined, belore concrets decisions should be 1aken.

Envirenmental (health) efiest: _
+  Anpual covironmentat damage; in serme of health cost saved, s - acconding to the
high dmnage, high anis cost estimation - in case 4a moere than NAF O million and m

case 5a neasly NAF 16 million lowes than -the base vase {base case health danmge
level: some NAF 28 million a }r::a.t}
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6 Impact on Financial Position of RAK

1
.4
1

L

6.1 Current and future {inancial position of RAK without investments
obligations

Based on information provided by RdK on the current financial positien and its short
term obligations, 18 cash balance for ihe penod starting with 2007 up to 2031 has boen
cstimated in 2003 prices. The cash balance ot the 1* of January 2007 has been estimated
at NAF 125, 8" million i mrmasmg 16 NAF 442 million i the end of 7018 {base case and
case 1} and to NAF 725 mialhim int the end of 203 1 (asé 4a and ja). However, be aware
- that those fignres arc excluding any:possibic Dbiigatluns on refmoval and site cleaning _
alter closvre of the relinery, nor ﬂbhgaums of p pantc]paung in new investments, This B
forecast is based on the following sssumplions.- S
Comimnuation of the present lease fee constrachion pmd by P‘DVSA {fxed at the 2010
prive level) up 10 2019 (in the buse caze: am:l case I} and op 0 2031 (in case 4a and
5ay;
»  Continwstion of dividend from prcfmed eqmiy (up o 2018);
- Continuation of the interest on loans up to 2(H9 and 2031 respectively;
- Cominuatios of operational expenditures of RAK up to 2019 and 2031 respectively.

Trom the figures presenied above, wo can conclude that in the base case {in which no new
investments will be done by RdAK.) the cash balance of NAF 442 million {2005-prices) at
the 1% of January 2019, is far from sufficient for fimancing the removal and site cleaning
costs catimated conservatively at NAF 720 million {in 24)3-prices) to be spread over 1 10

years penod {sec sectron 3.5}

In the pext section 1the impact of the strategic options on the financial position of Rdi
will be dealt with. For case 1 the share of RAK tn new investments is already fixed (a1 30
percent of the environmental part of the investments, based on the lease contract
concluded with PIFVSA)Y. For the other siralegic optivns 8o agreciinls have been made

yet.

g 2007 It is axswmed hat MAF T4 milion will be spenl foe vepimsnts in WW TP only in case of premstre dosce m 20T,
myestmenls in WWT R will B o radne.

g
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[mpact of Strategic Options on financial posiiion of Rk

Calcufations shaw that just tike in the base case (see section 6. 1), in cuse 1 and especially
in the premanme ctosure case the asset pogition of RAK wili be far from sufficient to
[ulf2l! its ubligations i the medivm and Jong eun. Diagram 6.1 depicts the financial
position of RdK (o1 the premature closure cse.

Cumsm assat pasibon of ROK and expecied sopanditures 2007-2020 of Bremaing Slosun case

3 RﬂK lﬂ'nrl in refincry !nm:menn
- qudty % I fimpncig of Rk lrwesmtent ahum- mt rivl

TR T NI T R T L ST
': FREMATURE CLGSUHE
[ 80 0
o -
-2 7o} - 200
E I
2] :
z * £
i s
30 E |
E EL| E
£ E.
g 1d 1
HEHBEHEEE : b £04
@Péﬁe@ g -ﬁ“fﬁ‘ »é‘"‘ '“féfrﬁ-e"?vé"’-ﬁé?#
- hmlmam nmu RaK B RemavaliCleaning cosls . —- Cunvenl Asswis

Frum the diagram it becomes clear that chesure of the refinery in 2010, leaving an asser
posilion of NAF 224 million {2005-prices), is far teo low 1o (joeance the removat and site
cleaning activitics to be started mnmediately afier closure. 3t ends up in a negative asset
position of some NAF 500 million in 2020,

In case ] “the mimmum investment casc™ with an accenl on environmental investmenis,
far 50 percent o be lipanced by RYE (= about 25 percent of total mvestments), RAK is
not only facing probicms in the long run, bat also in the short run in casc the investments
are fiamced with 100 percent equity (see diagram 6.2): in 2008 the cumalaied cash
bulance is NAF -17 mmillion. Onty if 40 percent is based on equily and 60 percent on debt
financing, RdK s financial problems in the short run are solved, bat will increasc
sigmficantly in the long run.
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Ciggram 6.2

Criagram 8.2

Curzenl zs9el posilion of Rdk ond axgpacted expendliures Z007-2029 of cage 1 {100 percent equity}
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Case 4o and case Sa

The basic variant of the cost-benefit calculations rested on the assamption that RdK
remams the owner of the refinery and participates for ondy 10% in new invesiments. This
vanan is further characlerized by the assumption that the equity capital of RAK will it
he shared by other parties (obligatory 100% equity sharg). :

Given the investment programs, comesponding with the cases 4a and 5a, the guestion
rises how the obligation io purticipate in new investments influepees the assct position of
RAK on the short and on the long Tun. Will RAK be capabls w participate in the
mvesment priogtam for 1he years 20609 1o 2011, and if so, will RdK - given the existing
lease fee amount - be able to restore its assct position, so that it can finance a satisfaclory
[0 year renoval and site cleaving operstion at the end of the operation period?

The answer 1o this question for the hasic vanant is dealt with m two patts. First, the long
rur results will be discusseéd briefly, based on a 10 percent share and 100 percent equisy
financig for both case 4a and a, fellowed by an overview of vaniations i investoent
share and equity share for case 42. Second, the. short mm results will alsa be presented
hased on case 4a nsing rwo nptions for both the imvestment share and equity share.

Finuncial posizion on rhe lows run
n the next diaprams the long run financial pesition of RAK i3 shown for case 4a amd 5a.

Lotk vun asser posclon al ok oA cose 48

Ecormomic Yake of Straieqic Opbons for Refmera di Kamou
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Diagram &5  Lorg Wan assel posilion of Rdr of casa 5a.

RdK sharw b1 relinery nvestments 10%
‘Equity % n tinancing of RAK mvestmant stare | 100%
CASE 5a
120 .
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The contmuous 1ed line (cumalalive assel bolaice) in both diagrams shows that RUK in
2007 wall slarl with 2 modetate curment ageet position (some NAF 1M min; sec vight
axis), but that the investment obligation between 2000 and 201 ! (brown columns; left
axis) nearky dopletes the asset supply (see for mure details next diagrams presenting short
. run resuhs for case 4q). After 2011 the flow of lease fees restores the asset position, vntil

from 2033 on vewrly removal and sie ¢learing expenditures (blue cobhmmag) will apain
diminish the cxisting stock. 1t boovmcs cloar from both diagrams, that this time RdK wilt
be confronted with & Jack of funds 1o finance the expenditiores of the Last three years.

o the next tabie 1s shown how the financiai position of RdK chenges with variations in
the invesmmenl share and in the equity sharc {for case 4a only, 10 be vscd as an examplc).

Table 6.1 Mgy praition of Rek (RAF milior] in the tng un for soree fnencing vardsnis {Sase 4a)

| Enquity shara RdK Rai. =hare in imveshment

Cuimnulabive az==t balance
' _ S SN S -7, S 2 | MBe |

Por o remiovaiclaaning ‘ 0% a5 - 35 =410
waew K32 W 515 e os
Incidini) cenavalicheonirng: 0% ~3r0 Tl

Year 2ia 160% =0 410 50

1,130
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Tt cam be concluded that vnder all circumstances considered the asset position is not
sufficient 1o finance the minipwm tecessmy cxpenadilures for removal and silc cleaning.
If RJE would switch to pay dividends to s (poverninent) owner in the short run, it
would be forced to borrow fiumds to foifill its investoent chligations. In the tong mun tas
will have a8 a consequence thar the lack of fimds for removal and site clesning afler
cpersticas will increase subsiantially.

Concerning the ahure of RAK I new investments, it bucorites clcar that a 30 percint share
78 T am option at s}, sad-cven a 20 percent option is Dot very Tealistic.

Financial pesition on the short run: cose da
In the following 4 diagrams a pnctlm: is _prcscnu:sd for the slmﬂ - [nw: 4:1 nnly}
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Agamn like 1n the previous diagrams, the continuous red line {cumulative asset balance) in
all four diagrams shows Lhat RAK in 2007 will start with & modcrate current assct position
{sxome NAF 100 min; sce right axis), but that the investment obhigation between 2009 and
2011 (brown columns; iof! axis) nearly depletes the asset supply. In case RdK s share is
1) percent and i1s financed with 100 percent equity the cumulated cash balance in 2011 i5
still positive (NAF @ million), which is the lowesi kevel resched in the shorl and medivm
run. With a share of 20 percent and equity is 100 percent, the cummlative cash balance
becomes negalive for the first ime in year 20010 with NAF -45 miflion, and NAF -210
million i 2011, Atter that RAK's incone is slowly restoring the asset position which . .
becomes positive for the first time in 2018, If RdK is forced to bomrew (becanse of paying I
dividend's to the Goverument), and equity is only 40 percent, this gives some room for

paying dividend’s, becanse the cummlative cash balance is NAF 106 million a1 the lowest

in 2011, when the share of RAK is 17 percent in new investinents, lts conssxuence ig, as

sandd before, that the Jong rup asset positon 15 negatively infleenced and becomes ebont

twice as much at the end ui” the period in 2042, vompared w 106 cquity Noancing. 3n casc
RdK's share is 20 pereent and equity 40 pereent, the curmulated cash balance becomes

negative in 2011 {NAF -8 million}, staying negative m the whole period therealicr up to

2031 (NAF-33 million), and finally (becsuse of removal and site eleaning activities) 10

years later resulting in a very negative assct position of abowt NAF -750 milhion. l

o A g
AT h e . - e e e e

1t case the relinery will be sold to PDVSA {4t an estimated sales price of USD 290
willion (=NAF 520 million) int 2008, the cymulated cash balance at the end of 2008 will l
become MAF 688 million (2005-prices) and NAF 811 million in 2031, lcaving sufficient
room for financieg ail remmoval and site clezning activities, cnding up in 2042 with an
asset position of NAF 161 million. Sales to third parties (see section 6.4) will even

64 ECORYSMh  Economic Value ol Strategic Optons ky Refinera di Korsou

| strengthen the asset position, assuming a higher sales price.
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6.3 Conclusions

+  The financ:al posion of RdK does nod offcr much roem for a (10% or highet)
conimibution to large mvestments in TSLA (soch as in case 4a and Sa). All the more
not, if RdK has the oblrgation fo remove the 1304 installations afier chosre and 1p
clean the mfingry site;

+  Runoval & cleanmg costs alier closurs will wpresent 2 huge burden for
RAK/Curacao. In case of closure in 26140 or 2019 the existing assets are inufficient.
Reservabon of funds is mewiebly required if removal and cleaning shonld be carried
cut from 2032 omward,

¢ Awim-win situation might be possibly achieved by selling the refinery and by using
the money gained for new investimenis in profitable altemative activitics in Caracas,
in order to part aside parl of its cetorns For she realization of the removal & cleaning

activities needad.

- EER TP
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7 Conclusions

The resitils of the analysis presepted before lcad to a number of impoitant conchisions.

Total nct benefit (net present valuc difference with base case):

Early ciosure of the refinery (around 2G1{} is definitely not an ceomomic option:
althougrh the net present value of heahh cost savings for this alternative are higher
that for ail three other eascs considercd, this beaefit will not eounterbalance the foss

of value added;

- Case 1 the ‘mimdmum investment case’ with an aceent on environmental investments

and refinery closure in 2019 appears also not to be a favorable econoinic option. The
net benefil (compared to the base case) is negligible. Moreover, RAK is fucing
significant financial problems in the sbort nup, in case 50 percent of the

. enviroomental investments are financed with 100 percent equity. Only if 40 percent is

based on eyuity and 60% on debt finsucing, RAK's financing problems in the short
nm are «olved. but will increase sipmificantly in the ionge nm;

Both, case 4a and 5a mvestments on Lbe other hand, will resalt @na cufnpamhle
armoimt of net econerdc benefits for Cuoracae, As the analysis carrtod out bere is
hased on a provisional markel outlook, awi because the CBA itself was also in sompu
Tespects characierized by mather rough approximations, more detaled and accnrate
snalyses are dewred, before concrgte docistons should bhe taken,

Envircnmental (hoalth) clifect:

Arnnual envitonmental damage, in terms of health cost saved, is - according to the
high damage, high umit cast estimabon - in case 4a more than NAF 2 million and in
case 5a nearly NAF 16 miflion lower than the base case {base case heaith damage
level: some NAF 28 million a vear).

Finaneial position RJIK;

The financial position of RIK dves not offer reach room for 2 (30% or higher)
contributien to large investmenis i ISLA (such as in casc 4a and 3a). Al the morc
not, if RAK has the obligation to remove the 1SLA installations after closue and 1o
clean the refinery «de;

Remneval & cloamang costs after closuwre will represent a huge burden for
RAKCuracan. In case uf closore 1 200106 or 2019 the cxisting assels are insufficient.
Reservanon of {imds is iprvitably required if removal and cieaning should be carmiel
cut from 2032 onward;

A wir=win situation saght be possibly achieved by selling the refinery aod by using
the money gained for new invesiments in profiieble aliernative activities in Cuaracan,
i order ts put aside part of #s retuens for the rezfizabon of the removal & cleanmg

avtiviyes needod:
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- All Financial flows velated to inputs and outputs of the refinery (now and o fuivrc)
will yaly (ully benefil PRWS A, the 1essee of the refinery, Consequenty atl fumre
invesiments of RAK rclated to the refincty are m prnnciple non-profitable;

= Substantial investment efforts requited lrom PDVSA {casc 48 and 5a), assuming
R4K's share will ot be tnore: then 1} percent of (otal invesiments, will bave
significunt impact on the tmancial position of the operior (soe Amnex DY), and
iherefon: will result in less room fer increasing the lease fae for RAK {in particutar in
case 5a).

R —
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Annex A Macro-economic development of
Curacao

A1 The Curacao economy in 2004 including recent developmenis

A.1.1. Introduction

Curagao is a typical smell island.cconomy. 1t bas a totad land area of 44 square kilometres
and a popalation of 135,110 o 2004, Naniral resotrees sre limited and the distance 10
expiorl and iTaport markets sre congiderabie. Within the Capbbean, Curagao belongs 1o
the grovp istands with a relatively high per capita Gross Domestic Product (GDP),
together with Berrmuda, Pueno Rico and Aruba.

Because the natural resources are linmated, almost ell consumer smd capitat goods are
imnpostel. Venezoela and she USA are the major suppliers. With a share of inports in
GDP amounting to 81 percent in 2004'%, Curagae is considered to be a very open
ceonoty. The high amount of itnpoits creates the need o catn foreign exchanges. Major
foreign exchange saming sectors are transport, tourism and ihe financial offshore.

a)External shocks to the Cyragcao econoniy
Ower the past two decades, the Curagao econcnay was hit by two shocks from which it has
vet te recaver. The bigpest shock was the adjustinent in the American tax treaty o 1984,
which indirecily caused Lhe collapse of a nurmber of previously highly profitable offshore
financial activibies, These activilies were also a sygnificant source of Governments
revenue and foreign exchange. The shame in Govermenent revenue accountcd for by the
“olfshore financial seetor dropped from 60 percent in 1986 to 20 pereent in 1999,
Contributions of the financial offshore to the foreign exchange carningy folt from 27 to 14
percent over the same period The second major shock was Shell's withdrawal, with atl
ils personncl, from Curagao in 1986 and the {temporary) closure of the oil refinery, which
has becn & maiustay for the Curagan ceonomy for aimost theoe-yuariers of a century.
These adverse developiments caused am coonomic dupression in the 1953-1987 peried.
However the Curagac ceoaomy recoverad somewhat during the worldwide economic
recovery m the late cighties and the boomn in the tourist industry in the early mineclics.

nog -l
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A2 Wacro-econoime developiuents

Figure &1

0 ECORYS A

In 2004 real GIMP n Curagao {caleulated m 2005-prices) s NAF 2,612 million, Figurs |
presents the development of GDP In the period 1996-2004. The real GDP increascd for
ihe fourth successive year after a decline in the period 19962000

Deveropmant of Reat GOP {2005 arices) i mikion NAF, 1998-20{
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200t

o0 1597

Sowrne Curalyse
20 15 an estimale

i

The declme in 1eal GDP in the period 1996-2000 amounted to 9 percent. This decline is
Tiainly atiributed to a decrense in domeatic demund caused by dechiring consumption

{minus 12 percent) and invesimems {rmous § percent), Changes in lovels of import

(mins 1 percent) and export (initius 7 perven O resall in e Gl m waal GDP oas well,

Afier this decline the veal GEP increased in the period 2000-2004 with 2 percent because .
of an increase in consutaption and cxport of respectively 3 and 4 pereent, and a deerease

in impor and mvestments of respectively B and 3 percent. Figure 2 prescots an overvicw

of the real differenees between 1996 and 2000 level and 2000 and 2084 Jevel for ench of
ihese macro-economic ndicators.
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Figure A2 Resl differenge belwees Tha 1995 and 2004 vel for aeveral macrmo-acanomis indicarors
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A 1.3 Compesition of GDP

A main characteristic of the Curagad economic structure is the large sharc of the service
sector in GDP (59 percent) 1.¢. financial services, tounisie, logistics, trade- and the
government sector (20 percent). Figuze 2.3 presents an overview of the composition of
Curacans (GDP for the year 2000, No recent information is avrilable,
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Cigure A3

A4 The service sector (mcluding governusent)

Camposition af GTF (or Curagan, 2000

Agricullure
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Since Curagan has only limilcd naturz] resources available and manufacturing poods are
relanvely expensive due 1o high transport costs, the service sector can considered o be 3
Curagao’s natural piller of the economy. Tmportant services are tourism and finapcial and
business seTvices.

Fesner Hom

Toungm i often quolcdl as the most important sector in Caragao and an engine for growth

for the economy as 2 whole. The nuniler stay-over arrivals from Furope, North Amenca

and Canada registered an increase in 2003 compared to 20062 ITowever toumism from I
South America end Caribbesn Jeelimed,

Inrernationgl Financiol Services l
1he mternational financial service secior {TFS) ou Caracao has been going through

diflicult tmes since the mid-90s, Beeause of imemalional prossure against tax havens, the
Annlles revised their by regtlations, which put :mm cnd to the difference beiween onshore

and offshore. All companies are subject b 4 34.5 percent prodil Lax ke, Befone this

revision the tax rate for offshore was sbout 3 percent. The 1FS sector has been

experencing decressing mumbers in registered companies, tax income and operational l

Erormomic Value of Srategic Option: (or Rafinona 4i Kérow
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income. Despile this ongong decline, the IFS sector is shll an important sector for
Curagao.

Transporiation (harbour logistics) :

The harbour plays the most irnportact role in the logistic seetor of Cimagan. The harbour
offers services as stevedoring, docking, rugboats, humkering, ship tepair cfc. A major
-dredging company is developing Curagac a8 its main port of operation for dredging
aclivities in the region,

?-?IG gﬂvfmm-em SECT

Tre 2000 the copliibution of the govenoment sactor 1o the Cigacso coonomy amounted o

18 pemeent, Donng the perod 1996-2004 Lhe Island Govemment's budget has shown a

deficit except for year 2001. After a decline of the government's deficit during the peried
- 1996-2001, the deficit intreascd 10 NAF 191 million in 2004, Table 1 provides an

overview of the revenues apd expenditures of the Isiand Government of Cursgao during

the 1996-2004. perigd,

Tabka Al Revanwes and erpengiuees of the Islond Govemmeant of Cuegea n MAF mitlon (gn cagh-baae)

1 ampr ]

R SR R T SR

T
: Ju A by A SRR

S Gumlysa
2004 Trgura is 2 projecton mada with tha mode] Curmplyse

ALA The labour market

After g decrease of the population during the period 1996 10 2601, population increascd 1o
120,400 inhabitants wm 2004_Net emigration deereased from 5,500 persens m 1996 to
zero in 2004, Aboui 435 porcent of the population is part of the fabour force. The Curagae
Fabowr nrarked et be characterised by high imemployment, the epemployment rate

amounted 1o 6.0 perooil 1 2004,
Table 2 presents an overvicw ol U developrients of the population size, oot migration,

: labour force, number of unemploved and the tnemployment rate during the period 1996~
I 2004, '
Tablo A2 Dovelopmants in the Curpran |soour markal

irmsﬁ'q 1497 | 1058 |15 'Iznnu"jznm {2u02 izunajzum

Population (x 1,000}

Migralion bafance (nmation = -1 £ 1,000
Labour fome (x 71,0003

Mumbar of unemployed (= 1,004
Upempiowmert rale ) .
Saurcd: Curalyss

20004 Tigures. are prageckions mende valh the model Coralyse
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A.1.6. The Balance of Pavencnts

Since the Balerce of Payments (BoP) regisiers 21l economic fransactions between
residents of a country and non-residents, no separsle BoP is compiled for the island
Curagao. As 2 result of itg Himited stze, the Netherlands Antilles is a vory open ecanoimny.
For Curagac and the Netherlznds Antilles as a whole, a sufficient inflow of foreign
exchange is an absolute must 1n oxrler 10 be able to pay for the nocessary imports.

The $oP presented 1o table 3 shows a deficit on the current account in 2001, becausc of
the substantis] deficit of the trade balapce. This deficit is to & lnrge extent balsnced by a
surples on the service alance. In 2003 the BoP shows a surplus of NAF 21 1.8 million as
aresuh of a Jower deficit of the trade balance anid a higher corrent transfer balance. '

ik
S e

The wapila]l accoant balance registered a smell decrease in the penod 2081 o 2003, The
net fnancial account decreased from NAF 253.3 mitlion in 2001 to a minus NAF 2438
milhon m 2063,

Table &1 Brlance of Pryents Mathoraisds Antilkes in NAF midien, 20012005

g F AR Lot

Current amu}u {1-8)

368.2 57,7 211.8
1. Trade balance {goods) 1064 5 3838 _ATET B
2. Service balance 5708 16035 1554.3
" Transporiailon 120.7 122 162
* Travet B6d.4 RET.1 9102
* ther zervinat 5948 8RO 52T 4
3. Income Dalancy 205 1.3 a6
4, Curant lranslers batantse " 2005 4715
Capitsl apcount .1 497 490
Nat finarwcial acopunt * 2536 i =243 8
Change I resangs ™ -451,1 1351 -84
Erurs and Crssions 48.0 163 -16.9

Tt Chewse in raserves is inchudad o the mel nancsal sccount
T *} - slgn Indicales s incregse
o Source: Bank of ibe Mathedands Antilles

A2 The Curagao econiomy in the penod 2{05-2012

A2} Economic policies

L In Fanuary 2004 the nnplementanon of Mult-¥ car Economic Progranme 2004-2007
SE {MET) startcd. At the momesnt, the MEP is Curagao’s most important econonic policy
document. The MEF 15 an attempt W smucturally tum the ecomomic tide. The overalt

3'51; objective of the pragram 15 sustainable economic mrowth.
gﬂé Tu reach this objeutive the her-American Development Bank struegy is being loliowed.

In this strategy ecopomic policy 1s divided mto four gub-policies or sub sectors:

T
A
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© ate and current account withoud structural deficits ase the most imporniaal charactenistics

ECORTS da
o

A, Ensure lonp-term mactoeconomme siabiliny,
B. Crcaic a sttmulating coabling framework;
C. Stumulate 1 himited number of economic s2ctors 1o jusnp-start CeoTomic TECoverny,

D. Develop the necessary supporting policies.

The combinalion of these four pillars is expocled 10 constitute a broad and sufficiently 5
complete policy to attain the goal. g

A Ensure long-term HHICPOECHNOTIC srrbdine E
A balaneed government budget, price stabitity {tess than 2% inflation), 2 stable exchange

of the desired macrocconomis stability. In Curacae cspecially govenmient finances and i
the current account of the balance of payments are not on target-level yet. This has lead to
inerezsed taxation. The cirrent acconat will be insproved by stimulating toutism and

olhcr export activitics. Subprograms B and C provids for this. In addition current price

regulations will be cxamined. :

B. Create a simulting cnabling framework

An enabling framcwork is defined as the yholc of govermnent policy, government

behavior and econeimic structurcs that facilitates and stimulates the privaic scctor io

undertake economic activities. In the MEP three catlegenies of policy are distinguished:

»  Markct-priented policies: inproving the working of the labor and the capitat market
and simulating compeiition m peneal;

= Specific stimulniing policy regariing mmavatiom, export, trade and entreprencurship;

= Tolicy regarding the government iteelf such as public sector efficiency, privatization
and the tax systcm,

(. Stimulaie o limitesd nomeber of sconomic 28etory

In subprogram  five sectors are selected 1o be stimulated in order to form the pillars of 2
diversified cootronic soructure for Caracac and to create a jump-start of coonome
acovity. The main selection criteria are larpe current employment or expecied
employmemt growih and the abitity (o generate foreign oureacy. For Curagae the
{ollowing secloms are sclected; tounism, logistics, e-commerce, miematiopal financiat
services (financial offshere) and gil-refinery. In the first threc sectors the aim s
substantial growih in each of (hese sectors while in the IFS and oil sector the aim is

stabihizmg these scotors.

I) Pevelap the noeceiiary ppporting policies

The economic program should be tine-tuned to those policies in ofher programs that have
a Jarge inpuct o fhe seonontic precess or have important tnlerfaces. The main other
prograns identified aje educational, eaviroamental and social programs.

2.2 Inbpduchon coononnic growth paths

[n order to assess the impact of the 1SLA-refinery on the economy of Curapao in the
short, medium and long term, insight 18 necded o the cconomic development of Curagao,
Ie the light of the cuimenl cconomic dovelopments as described in the previous section,

Evonomic Value of Slraleygic Opeons v Relinena di Koo L)
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Ihe fullowing three growth paths bave been chosen: a Yirend” growth path, an
“optimistic”, and a “pessinistic” yrowth path. These three growib paths have been
drafied for the peried 2M)5-2012 in close co-opeution with DEZ and mutually agreed

apon, using their alacro-economic model “Curalysc™. Pleass relfcr ) wmex € for a bref
deseription of Curalyse.

Trend grovweh poth

In the trend growth paik i1 i3 assiwped that the Curagao economy will continue along the

path of the last years. Additional mvestirents made in the context of the MEP and the

restraciring of the investment climake as proposed are rot included. The following

assumptions are made:

- The migration balanec is supposed to be  persons because of the expected economic
growth 1o the prnied 2005-2012;

+  In 2009 {bc government budpet deficit will I;:-r; decroase to & deficit of NAF 175
million;

»  The touristn sector will merease 'mﬂl 3 percent yoasdy;

«  The export excluding tourism remains stable bocase of declining revenues of the
intemational service sector since the revised tax regelations for offshore companies;

= Hvestoenis by the government amount to NAF 23 million yearly between 2005 and
2032,

- The yearly investments by the privaie. sector amount to NAF 40 mitlion in the pertod
200520 2.

Cptimistic growth parh
In the optimistic growth path 2 15 assumerdt that about 75 percent of the projects part of the
MEP is implemnted in 200dincreasing to 95 pereem of 1he projocts in 2012, 75 percent
of thesc projeets should be towrisin prajects. Out of development linds, NAF 25 miition
will bc avaiiabic for economic development on annual basis, In addition the isiand
eovemnment will finance NAF 5 million yearly. The firllowing addilionat assumptions are
made:
+  The migration balance decrease to 500 persons yearly, The last three years the
crigrition Lo the Netherlands decregsed beeausc of the better cenmomic clirnate;
+  Tourism will increase with 7 percent vearly. Experts expected a growth of 5 percent
Tor 2005
+  The myvestments by the townism secior amount io NAF 30 million i 2005 increasing
to NAF &£1.2 miflion in 2008. These investinents concern botel projects;
The expert cxcluding tovrisoe meains will increase yeasly with T poreenl besause of
agreements witk conntries like UISA, Venezuela, Italy and Sweden;
The labotr productivity will increase with 25 pereent ip 2005 to 100 percent in 2008
because of the impicmentation of the TMF and OEDC recommendaticns in 2005,

Pessimisfic growth path

In the pessimistic growih path rhe AMEP and OECD policics will not be camed out and
the govermment will net implement the proposed measurcs for improving the mvestment
ciimate. Asa result, the founsm sector will show a sinaller growth comparcd w0 the trend
growth path, hotel privects will not be implemented and the labour productivity will not
improve. Private imvestments witl decrease because of a lack of confidence in the
government. The foilowing assumplicas arc 1eade.

Economtic Valse of Sirateqk Cptions for Eefineria di Kasoo
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Teble A4

= The migration balance i$ supposed to be 1,300 persons yearty. Mose persons will
imigrate W the Netherlands because of the bad sconoime devclopments; -

»  Tounsm will increase with 1 pereent yearly;

»  The goverunient investments azneunt o NAF 23 millien in 2004 and decrcase with 2
percent on anmuai bagis. Pue 1o bess ecomormic: development, less investiments, will

- take place;

= The yeatly investnxons by the privalc se¢tor amoumnl to NAF 15 million yearly
comparcd 10 NAF 40 million in 1he trend growth path;

+  The expert excluding tounsm decroascs with 05 pereent yearly during the period
2005-2008. The cxport remmins stable from 2008 to 2012. It is assumed that before
2008, the offshore secter will nol come to 3n agreement with countrics reselting in a
change n the negative tread. : '

(verview of growth paths and axswmpkions
Table 4 predents an overncw of the asspmptions and i

erowth paths.

Owerritw al assurrpions growth paths

3T Bndmidtier T

flerences between the three

 Pesaimistic

E Mrgral.furl bahnm
} fmvigration =)
i ipersons yeary) a 500 1,500
i Export excl. {ourism
Lyeacky growth) % +H% 4.5%
+e
Towism fyearty growth) +54, (5% 2008) + 1%
investnem governmernt NAF 23 anillics in 200
lyeary} Yeary MAF 23 miion Yeary MAF 28 milion Yearly -2%
2005 MAF 307 milien
i 2{M6: MAF 41.3 milion
Invesimenls cmpanies 200 - MAF B2 2 rmilon
fyaaddy) Yaarly MAF 48 milion 2008 WAF B2 millien “Yaarky NAF 15 mition

A 23 Trend growth path for the period 2005-20 ]2

In the trend growth path the GDP is cxpected 10 mercase from NAF 3,662 mmillion 10 NAF
4,241 million in the period 20015 to 2012,
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Fiqure A4 Developinent i rezl S0P in MAF millizn {2004 peces), trend growsh patlh 2005-2012
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The rcal GOF will increase witk 15.8 percent. The developimerits of the macro-economse
varizble underdying the moderate annual GDP growth m the trend growth path are
presented o table 5. The real GDP growth is mainly caused by an capeoted increase in
consumption, investments, expert and immport of regpectively 23.0, 18.5, 10,4, apd 16.8
percent.

Taole A5 Bevelopment macra-ecgnamic vBRees rend growth path: 20052012 (2003 fgures in NAF rubion st 2005
picas and e remaining figures &ogtreesed in gmowth rates)

'-1 ‘Growth
RET L ILP:

Roah GOP (2005 pricas) 3.5z

Sowner CurRlyse

According to the trend growth path the population will increase from 133,860 to 142,300
poeuple m ihe period 2005 1o 201 2. The migration balance will be & persons. The fabour
foree 13 expected 1o be 45 percent of the pepolaton, The unemploymont rate will slowly
deercase from 17.5 percent in 20015 to 14.6 percent in 2012

EcoRysh  Economic Valus of S¥alegic Options for Refineriz di Korsou

2% 2.0% 2.0% 15.8% |
Real gross investner (2005 pices) | W4 1% 1.8% 1.9% 18:5% !
Tokat real gonsmption 12.40% zo%] 21% 2% | 20% | 23.0% |
Real 2xpant 12 a8 3. mJ_ 21% 2.0% | 2.9% L 16.4%, |'
Raal imporl £ 916 Z0% [ 2.0 2% 21%]  16.8%]
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Tabla &5 Davelopments Bbour mackal epd Qeomth path, 20052042

1 2005 ] 2005 121]"*" 2004 - }iﬂﬂﬂ ity | ZI]‘H _' 2012

Pugulation {x 1,000} 1518|1333 1344 ] 1382 197.71 1230.3] 1408 ] 1423

{ Migralign bakwee (romigraton = -} x 1,000 coy oo| o]l oof oo oof o0l DO
Labpur firce (x 1,000) sonf sool soe] 64| s22] B30 63F| ®E
Number of unesployad {x 1,000) 103] 00| »e] e8] o7| 95} 95| =4
Unemployment rate {%) ws| e8| t63f 16e| 156] 152] 49| 148
Sourcs: Curalyse ' :

The development of the Government budget is presented in tabfe 7. In the trend growth
path the governmenl will dececage the L'rudget detictt from MAF 194 ymtlion im 2005 1o
WAF 159 nollion in 2012,

Taske A7 Davelopmadn gmm Butbel uaﬂm {2005 pnc-&s, il Mﬁ.F mﬂﬁm}

:':::. '{I ;DD.J-"" i

Revenues
Ezpandiluie
Daficlt

Source: Curatyse

As presented in table 8, the foreign cachanpe rescrves will increase in the trend growth
path. The forcigs exchange position wili improve from NAF 1,689 million in 2005 to
NAF 3,932 mallion in 2012, The cureent account (registering the balance of the trade in
goods end services) improves from a surphs in 2005 of NAF 66 million to NAE 267
milhon o 2G12.

Tzhlp AR TNewatopment in e Batance of Papmant (NAF mdbon) of e Melfieratds Antfes, 2{]]5-?(,‘!12.

o goos | opa i) abor -t gdth. | 2peeiy s010-d 2011 ] 20dz

Faoreign exx:haprge maarves TEHR | 1915 {2366 | 2448 | ZTB4 |3 116 | 31504 | 3002

. Surplus on cumant ascount | B8 a6 50 121 185 | 191 | xoE | 267
Sownw: Curavse

A24 Optimistic end pessitnistic growih path for the period 2003-2012

Fipure 5 presemts the imerease in real QPP for both the opimistic and pessimistic growth
path. In the optimistic growth path GDP increases from NAF 3,719 million m 2045 o
MAF 4,636 million in 2012, In the posstmistic growlh path, GDP mncreascs from NAF
3,269 militon in 2005 to NAF 3,656 milliym n 2012.
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Figure A5 Dowedopmzets b rent SOP AR milkon, 2005 prices), oplimisic and pessiesie growth path, 2005-2012
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i For all growth paths, the developments of the macro-econormic varisbles wnderlying GDP
- growih are presenied in kble 9.
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Tabla &3 Crevalopmsods MECe-econamic vacizhies o all hree gttt paths i sAE mifion {2005 rices), 20052012

; . : | £8hsumption
vawe 2005 .66 504 a0 2,838

2916 |
Trend orywth 205 . '

2 15. 5% 18.5% 23.0% 15.4% 16 5%
vakle 2005 3,714 50 24% 2863 2473
Oplimag lic gromwth 2008
iz 29.6% | 5% ) IN.0% MTH | 2W/I% |

value 2005 2,559 B&Z ; 2,343 2 779 2,838
Pessimistic | growih 2005-

HNZ 259 | 1L.3% -14% 9.5%: 06%

growth figures are caused by inercased investment {263 percent), increased consimption
; (27.0 percent) and increased exporis and imports {34.7 and 26.3 respectively). In the
pressirmastic grovwih path GDP w4 only increase with 2.5 percent. This smali growih is
causcd by an increase of exports (8.5 pereent) and mitigated by an imcrease in investment
: and imports of respectively 1.2 percent and (.6 percent and a decrease of consumplion
{minus 1.4 percent).

In the eptimiistic growth path GDP growth betwoen 2005 and 2012 is 24.6 percent, This l
B ECORYS # Ecoranit Yalue of Strateqgic Cpbions for Refineria di Kirmscu .
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In the optimistic growth path Jabour force wilt improve significamtly compared to the.
situation mm 2005 with more than 13 percent, but in the pessimistic growth path it will
hardly change. The unemployment rate in the oplimistic growsh path will dorrease from
17.1 pereent in 2005 10 12.4 percent in 2012. Tn the pessimistic growth path the

- unemployment will decrease from 17.9 to 16.1 percent. An overview of all lasbonr market

nuh-aamm upsler the thee growth pathis is presented in table 10,

Dmelnpmanm labaur manet gptirmisiic and paae‘.|m|sh¢ grmvth path, 21306—21}12

Grewthpatns | e v A 50 igons izios |2np7 2nme |zoow |2010 204 bzot2
Trond | Popuation fx 1,000) 131811323 [134.8 hisaz [1ar 7 fiana heos ez
Migeation balance
(mmigration = <) x 1,000 ‘00] ool ao| ool ec| ool ool vo
Labour force & 1,000} se.0] 58.9| 50| 61.4] 622| es0| 637 ] 64.5
Number of uncmployed {x 10007 } 0.3} 100) 59| 98 97] &l 95! 94
Uncmpayment rats (%} 17.5[ 16.6] 183] 158] 156] 6.2 140} 148
Cpimisiic " | Popustion (x 1,000} 132.3 [134.3 |126.3 1303 |140.3 11423 1444 [1a6.5
Migration balanca '
{iomigration = - x 4,000 050}-050|-050}-050 .50} 050]0.50|-0.50
Labour foroe {x 1,000) 563) 60.6] B1.7| 628| 63.6{ 64.9] B6.0| 674
Numbser of unemployed (x 1.000) | 10.1| 98] o2f ao| ao| ss] 86| &3
Unemployment rate (%) 17.1]152)] 148} 144|144] 1351 130] 124
Pesgimisiic Popukation i 1,008 130.3 30,3 {1302 [v30.1 [130.1 [1300 {1288 1299
Migralion balance
framigration = -) x 1,000 150| 1.50| 150| 1.80{ 1500 150} 150] 1.50
Labour force {x 1006} 68.2] 58.3| 583 563! 564 58.4] 564 58.5
Number of uncmployed 4 1,000) | 104} 16.1| 100] eo| 58] o8| ws| a4
Unempiayment rate (35} argl vzl 1l rel 671 165] 183) 161

The development of the government budget is presented in table 1. The optimistic
growih gath shows a positive development, The deficit realized in 2004 (ninus MAF 191
miHion) is replaced by a deficit of NAF 106 million in 2032, In the pesamnsnc growth
Fath the deficit increased to NAF 251 miflion.

Developmants govemment budget, 253012

" Growth paths ]

Trend =104 - 186 182 -7 =175 =171 =165 -16%
Optimisdic -154 179 - 164 A5 -150 -137 =323 =06
Fessimistic -0 -2 -212 215 20 -2 -242 251

The development in the Balance of Payments of the Netherlamnis Antilles is presented in
table {2 and table 13. In ali growth paths total forcign exchanpe reserves and the balance
of cumrent account increase every year in the period between 2005 and 2512,

Economic Yalue of Jrategic Options for Refinera o Krsow : 1
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Tahk: A13 Suples on cuman: account of the Balance of Paymenls of the Nethorands Anbiles (NaF millont, 2005-20%2
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Annex B Enussions and Health Impact

B.1 Introduction

Flgura &1

ecorys A

The ISLA refinery, situated on the island of Curagac, is sumoumded by resideniial areas.
As trade winds arc dominating on the island cast winds prevail. Air poliution, cansed by
the refinery, is therefore mainly restricted 1o $the area downwind of Schoticgal bay. The
size of the area i3 approximately 2,160 ha and it has a residentiat population of about
16,700 inhabitants {some 12% of the tmal wlapd population).

Looatian of the refhery and polluted arga cowmwing

-

O Gas Chikit

The axr pollution 15 cansed by toxic pelutants, sool amd odovr tiEiSanes, amd residents
livizg dewnwind of the sefivery corplain for many years about the hindrance and health
cifecte thoy experience,

The strategic optiens for contmuation of refibery sctivitics near Schotlegat will not
completcly romeve this avisance, although one may expeet that the crmssions will
become moee 11 Tine with the dedicated Iggisiation than in the aurrent sitaation {ihe base
case).

The diflerence in lewa] and duration of all unpleasant and harmful emissions betwesn
cach strategic option and the hase case should be considered as a welfarc loss or a
negative benefit, and must therefom: be allowed for in the coat-bencfit analysis. For a

mamber of reasons this is not an easy task:

Econamic Yalue of Stralegic Optons. for Refinana 8 Kbrso
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+  An adequate and independent permanent emission measuremeal sysiom for large
combusiion and process installations is cumrently lacking on Curagao:

= The existing air quality {by typc of poliution) it the vanipus arcays downwind of
Schottegat is not systematieally monitored;

»  The conbution of various perpetrators 1o the poliution levels 13 not well known.

= The maicrial and heatth &amage impact, causcd by diffcrent polluters in cach

residential area is difficult to estimate;

«  The firure annnal refinery emissions for each of the strategic option can only roughly

ba estimated.

Nevertheless, we tried to quantify the most importamt ennssions impacts, to be expected
for cach statceic casce, and to cstimate thelr present value. Doing this use was made of
the Tlimited availebie local emission information, which was supplemented with
international mapact data. Actuaily the attention was resticted to the health effects of only ]
1w emission substances: 30, and PMi0. No attention was paid other emissions or ke
other effects, Yike material damage, endangerment of biodiversity, etc., neiiber to health

or maicrial d=mege elfects of other polhdasts.

B.2 Environmental policy

Tanx B

B EcoRrrs A

The iegal framework lor environmental control and monitoring of air quality, waste water

and wastc on Curagao is the Nuisance Ordmance of 1994, Bt cstablishes compulsory
ervironemenilz] Heenses for all industrial sclivites oo tee isiand, As 8 consequence and in
cornpliance with the now legislativm the ISTA refinery applicd for an environmental
ficence in 1994, A temporary two-year licence was issuad at finst, after which, in 1997, a
hcenee that shoul@ be revised every five years was issued,

The aF qualky stardamds. specfied in atiachrewsnl T of the lease contract

Palkitant Avaraging Period Ambiant Alr Quality Alowaltde Excursions
Standard {pgm
Sulptur oxidas {as S0 | annos mesn BN None
24 twwr averege 125 Thre (e e yaar
24 Tl Svarage 365 Dnce peT year
Faticulgte maitar 24 hour ayarage 450 5% of the total calendar
dayx
annual mean 75 Nepa
Coioon manexide 8 frour avenags 10,008 % of the mondtored
o iods
1 howr average 40,000 5% ol Lhe moralsrad
pomods
Cone 1 Tr Sverage 240 Onice: [ yaar
Mitogen dioxida anrwal rmean 1040 None
Laad TG THLATE e, 15 Mong
Sviar At VBT 3
cabendar quaier
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ECORYS A

The envireamenial relation between the ISLA refinery and the Island Goverumeat ol
Coragan ks provided for by sstachment F of the 1ease comtract. Arachment F of the
contract specifics the applicable air queality standards and ig listed it Table B.1. The
standards are mainly based on the US clean air-act of 1970,

The Government has rooently reaffirmed 1is pobicy for the idistry to comply witk: the
Nuoisance Crdinance of 1994 Furthermore the Environmental Service of Curmgao is
emmaidenng tightening the air quality standands o a level cmnpﬂmb]e with the current

stmudands; in the USA apd the EU,

B.3 Methodology used to assess environmental damage

The existing monitering practice on Curagao is oot adequate o assess the Lowai
envirgnimental damage, vansed by the ISL.A refinery. Therefore not all types of emissions
can be taken mito account and copceptration levels and health offects vnst be cubmated

indirectly.

The: damape prevented by closing the refinery or by choosing one of the strategic oplions
mstcad of maimiaining the statas quo (base case} tili 2019 bas been estimated by laking
tbe following steps.

First the tetal refinery crissions of SO apd PM10 were cstimated fur sach oplion, by
applying the so-called “bubble concept’. This concept is empleyed for industrial
coroplexes, nsing a variety of gaseons and ligwid fuéls to meot their cnergy necds, and
amitting substances at different elevations. It reHects the intreduction vf a “virwt single
stack” e the wholc industrial complex of IS1.A {refinery plas utilities). The bubble
approach results in an approximate ¢stimation of total eémissions to anr of the complex.
The inpints for the bubble approach are the following elements, their fuel conswoption
and therr sulphiw conteat. '

Base cayer
Refimery and wriinies maimain current level and compoxiiion of fuel consumpiion:

+  Rcsidoal fuel consurmmphion in refinery Tommces: 436 1
+  Residuat thel consummption in wtititzes boilers: 1,091 tid;
Suiphur content of the residizal fuel oil: 3.5% wt;
»  FCCW coke combusted gt FOOU regepcmter; 400 #d;
»  Rulpbur conlent of the coke: 3_.5% wi;
+  Wew dicscl power plant: 144 t/d;
Sulphur content of the residual fuel oil: 2.8% wi.

Care !

F Flue gas scrubbers installed ar 3 major refinery smoke stucks

«  Residual foel consumption m refinery furnaces: 592 v'd;
Residual Tuel congumphion i whlitics boalers: 1,091 t/d;

«  Suiphur conter! of the residual Feet oil: 3.5% wt;

Ecormmic Value o1 Sirategic Opions for Refineda o Kiwsouw
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= 3 Flue gas scrubbers installed 1o ¢lexm the comissions from 410 td of refinery residnst
fusl consurmption; '
+  FCCU coke combusted at FCCU regenerator: 400 1d;
+  Silphur content of the coke: P4 wi, due to the mstallation of é.cmbirers;
»  New diesel power plant: 144 1/4d;
«  Sulphur comtent of the residual fiel odl: 2.8% wi.
Care 4a.
Low sulphur residual fuel oil for the refinery finnaces
+  Residuoat foe! epnsnmption in refinery furmaces: 483 1/d;
Suiphur content of the residual fue) vil: 829 wi;
- Residual fuel censnnption in oidines boalers: 1,356 1/,
+  Snlphor contem of the resideal fuel oil: 3.0% wi;
FUCU ¢oke combusted at FCOU regenerator: 400 v'd;
Sulphur content of the coke: 1.084 wy, due to full hydrotreatrent of the FOOU foad;

= e .-

. . -

.

o

+ MNew dicscl power plamt: $44 1/d; _ .l

+  Rylphur content of the residual fuef oit: 0.2% wit.

Case da:

Gavificatior wmil providing clean syngas o refinery furnaces, ad partially replacing the

steam avd power production from the utility plam

+ Al sefincry fumaces will consume syngas (reducing residual fucl consumption to 0
tid); :

= Sulphor content of the syngas: &0 ppmw;

- Resilupal fuc! consumption in wiilines botlers: 326 vd;

r  Sulphur conicat of the residual fuel mil: 3.5% w1
FUCU coke conbustad at FOCU regenerator: 400 td;

» bulphur content of the coke: 3.5% wi;

«  New diesel power plant; 144 t'd;

+  Suipbur content of the residual fuel oil: Z.8% wi

The noxt stcp consisted of estimating the ground fevel concentrations of S0y and P10, .

end of determining which patt is anmibuatable to I5LA and which o other sourees. Due 1o
distamee 1o the rehinery {or o its smgle virtual stack), wind force and to defforences in
clevation, the concontrations will vary by arca. B was not possible to gstimate PAMI10-
conceniration levels for every arga downwind of the refinery, Therefore, it was decided to
restrict the attention 10 1be Cas Chikita area, which in the past sppeared 10 be one of the
miost affected zones. In a former envirormental analysts 'M | (Hlevels for relinery-
cinissions as well as the averape PM i0~concuntration in the ambicnt air have been
eslablished for thiz area (2e¢ Tebodin Tau-teport, 2001} Thiz relatively strongly affected
area was considened representative with respect to PM 10 as well as SCh concenlralions
for all areas alfeciad

Third, the concentrations calcutated for Cas Chikitu were @scd to ostimate adverse health
cifects on poople, permanently exposed o SC» and PM10. This was dooe by using
quantitative ‘dose-respumse’ cstimates, based on and denived from a large number of
internztional epidemiclogical analyses in different parts of world, ard summarnized in a
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meta-analysis by fe World Bank'. These estimates provide quantitative relationships
between levels of 80, and PM10 concentrations and she ipeidepce of specthe types of
murtabity and ilness for an average individual, cxposed to these concentrations.

By applying these relationships to the estimated concentration Tevels for Cas Chikiln
aggrepate health effects were calonlated for the total residential population downwind of
Schottcgat.

The last step.consisted of calculating ibe direct costs inside the healih care system (i.e.
cosla of activities of persons andfor institutions aimed at the delivery of care, such as
prevention, diagnostics, therapy, revalidation and nursing} and indisect costs outside the
bealth care system (i.e. costs rsuhing from production losses and replacernent due 1o
illness or death).

B.4 502 and PM10 emissions and ground level concentrations

Talre B2

From the informanion regarding fiel congumption and sufphar content for cach case eotal
SO, TSP and PM 10 emission levels have been calenlated'. The results are presentad in
Table B.2, column 2. The strategic options (case 1,4a and 5a) lead, in comparison with
de base case, 10 & substantial rechucton of 50y crssions levels, and - to a lesser oxtent —
t a eduction of PM 1O emissions. :

Taiat ISLA emiseien kvets, sad Gas Chilkilu gpaurd feved cmbeﬂtralimm af 30 and PRI calﬁﬂ&ted by Rdi
Tor oach of tha cases analyeog

ISLA Ca Chiiin ground kel contenirtion
BT :
henvals all sooices ISLA ather
. SOUNCES ELLALES
L] L’ Laghm T
S0y
groivd haved concentiratlon starian i i
alermaiive cases:
1514 closed L) &4 i 44
Baze cazo 143,50 117 83 24
Casa 70 i B 24
Caza da L0 =] it | .3
Case 5a Q4.0 T2 48 24
P10
o loved eovmcenfration stafdard A0
sltematve ases
ISLA, closad G0 e Q L}
Gage caze A3 o0 52 33
Ceza il 2.5 T ko 33
Casa 4a 2.5 78 40 38
Cazo Sa 1.0 L1 17 2B

' Osztro Ban, Ezfmeting the heath Efacs of Ar Podymanis — A ethod wih an Appdeaton o Jakarts, Poficy Recasrch
Wonang Papd 1307, Tha Waonid Bank, Policy Ressarh Defmirment, Public Stonorics Divisken, May 1064,
* Ervroptresylpl {rgracd Mo, prepaned by Setn J, wlacyng,

Ecoromic Yolue of Siroteqgic Options for Refinera di Komsou BT
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B.5 Health impact

22 ECORTs 4  Economic Value of Strategic Optens for Refinera di Marsou
5

Spuwme: Erivkarvnental impact Moks, Ral (TSFSevels convertad to PM TS concerdratons)

The ground level concentration figures for Cas Chikin were derived from the ISLA
emission levels by using the procedure Tollowed in the 2001 Tebodin/Tauw report, which
makes a distinction between the contributions to the smbient air quality from the refinery
and from other spurces,

The Base Casc emission levels represent the curment operation. According (v the fhnres
presented 50 and PM 10 ground conceniration levels n the representative area exceed
the exisling standards,

Case 1 leads & an improvemenl in terms of emissions dospite z2n increase n focl
consunption {from 436 to 592 t/d). Installation of three flue gac scrubbers leads bowever
to a reduction of the sulphur content of emissions as well as to capturing of particulase
matter 21 W% efficiency. The expected groond tevel comcentralions remain nevertheless
higher than the standard.

In Case 4 the sulpbur content of the residial fucd oil, used in the relinery firmaces, 18
assumed to be reduced from 3,5% 1o 0,2%, while the sulphuor content of coke and fuel
consimnption by uiitity boilers alzo cminishes. With a total foel consumpiion of 483 t/d
used in the refinery fumaces, this unplies a small fusther reduction of SO, cmissions. The
content of PR in this c2se is lower than in the hase case becanse of the birnding of low
sutphur distillates in the residual fuel 6il compoments. The gronnd level concentrations in
the Cas Chikitu arca of both types of emisstones wil] not be different froms the situation 1o
Case 1.

11 Cage 5 the S0, emissions are approximately al the same level as in cases 1 and 4.
However, the $O- produced o case 515 dispersed at a higher clevation than in the former
cases duc 10 Tatdonalization ol (he wtilily complex. The virtual stack height nereases with
some 20 meters, causing a significant decrcase m 80, and PM10 concentrations in the
ambient air of the representative residential area. In Case 5 the contribution of ISLA to
the otal concentration of FM 10 in the area decreases 10 even less than ene third (17
ngfmx on 3 total of 55 pg/m’).

M W B N ‘3

The estimation of the heatth effects associsted with changes in air pothition was hazed on
a methodology developed by the World Bank and applicd to Jakasts, Indonesia.'® This
estimithion technigque of health ¢fects, which is in line wilh the methisdolopy used by the
1.5, Environmental Proteciton A gency (EFA) and is also applied m the study of the
Emvironreental Service of Cumagano conducted by Tebodim-Tauw, uses dose-response
Tonctions that sefate air polhation levels on variouws health vatcomes. Three lactors need to
be delernined: 1he dose response relattonship; the suseeptible populations and the
refevant change in air poilution.

Available epidemmiological shudics wlate concentrstions of arnbient particulate matter and
80; te adverse health cutcomnes, including mortality, vespiratory hospital admissions,

" Owtro Bart, Estimating the Heath Effocls of A4 Poalards — A Mathod with »6 dopiceton i Jakars, Poticy Resasch
Working Paper 131, The 'Wosld Bank, Policy Resicrch Deparinest, Publh: Economics Dhviskon, May 10684



Tablhe B3

CLIRTEEDCY ToOTn visils, Testricled actyity days for aduis, respinstery illness for chibdren,
asthma attacks and chronic discase. The Jakarta case study of the World Bank combined a
largr: parnber of such studics in 2 mcta-analyzis. .

The study uses dose-Tesponse fanctions estunated in a number of developed couniries and
although it makes some adaptations for the iocai sifuation, 1t is, therefore, implicitly
assinned thas the relationships™ between the Yevels of air pollution and subsequent health
effects can be extrapolated to estimate and predict health cffccts o Curagao. There is sl
a great deal of uncertainty and controversy abont muck of the revesrch on which these
celimates are based. Rerognizing this unciértainity, the Waorld Bank study provides throe
estimatics Tesults; a central estimate and upper and Llower bousnd cstimates to indicate the
ranges within which the actual health effects are likely to fall, Tn Tabic B.3 the high
estimates are presented for the health impacts documented in the stidy.

In addition, the impact categories pu‘mmtﬂd in thts paps are not all-ioclusive, since
quantitative evidence is not available for every health effect suspected of being assaciated
with air pollution. Alse, air polation has been associated with non-beatth effects,
mc]udmg matma!s damagc, soiling, vcgclanm lasscs and visibility degradation. These
types of orRissiong sugirest that e fesuligof this malyiis are fikely to undercstimate the
health-eflcets, and will certarnly underestimate the iotal eftects, resulting from air
poffution.

Roalth Improvemesnts for lhe popilation lving downwimd of Sehottegat after iransition 1o the oprigne manbooed
{ralculatons: based ak high elmatol of gosa respon@e nkaknshins usad)

sub- health sffect {high estimalion) rated o tolad residenbat
smnce  YPe Of heaith effect population of downwind Scholtega! area :
prﬂi‘nlai:.iem rrase 1 cace 4 case S
27
a0y premature minizlity (B} B YL -5 -5 - B
cougn In children [#hyr) - -H -5 -5 -7
chest discomfort in slduls ) =12 10 -5 470 £ B0 -7 450}
[PM1E premature rrorkiiiy (Kyd ?? -B -2 -2 +5
respiralory symptoms (# dayshyr} =23 850 =5 960 Eikaly ~16 060)
respiratory hasplial sdmissions [RYyT} - 14 - -3 -8
asthma attacks (¥} -1 81D as0| 420 1220
chromie bronchils #hr} -8 -2 -2 -3
emErgency roon wisis (&l -3 -7 =T - 20
lower respiratory Ainesz in children () -0 - 18 ~16 -AF
restricted activily days [# davelvr) -1 860 -1 974 -1 B10 -5 250

The morialily and health mpacts presented in Table B.3 are calenlated by nsing the
differences in cround level concentrations estunated for cach stralegic option (plus the

17 Tha genernl exprescona for Bie doca-reaponse funclons ueed ks diy = b ™ POR; * oA, where:
oW, ! edge N popeanon ek of Resaith eFoect | (resionss’y

by | TRECHH o MR LTl

POF, : popedation st frsh of heatth offect |

124 change mooround vl conconraion of the polh et undar corahieration

£ v r n
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premalire closure case) and the basc case situation as an indicator for the represealative
toxic dose (1he dilerenoe for dee Cas Clilkita arew), administered to an average member
of the residential population living downwind of Schottegat. In case a dose Jeads to 2
paliniion icvet bilow the policy standard the dose-reaponse relationship was suppesed 1o
remain valid".

B.6 Economie value of health impacts

1™

Raged on doze-response relationships for 80, and PM 10 several health and health care
effecis have been estimated (scc Table B.3). For SOy the foliowmy health cffcets wers
estublished: mortality; cough in children; and chest diseomfort. For PM G, the health
{cars) effects calculated are: morality, asthmma attacks; chronic tronchitis; emergency
rewn visits (ERY); lower respuatory ifloess in children; sestricesd activity days;
respiralory symptoms and myspirztory hospital sdmissions (RHA), -
However, not al! estimated health clfects presented m Table B3 could be expressed in .
monctary valucs. The cficots for which such valucs were cstablishod s mentioned o
bold mmd cursive Tetters.,

By estimating a memetary vahie of the health effocts a distinction was made between
three cateponies: el costs, or the costs of activilics of persoms and institulivns aitped at
the delivery of care (prevention, dizgnostics, therapy, revalidation, pursing, ete.); indircet
costs, resulting from production losses and replacement dueto illncss, and costs of
muriality (basad va estimnuics of the value of preventing a fatality). The benefiss ol each
sirstegic refmery option are the caleulated savings of these three types of costs,

. -

B.6.1 EMrect costs saved

The following three calegones ar: vounied us direct costs. The unit costs for these hoalih
effees wens derived in 7 former stody, commissioned by RdAK and carried out by

7 ECORYS {2001)}. The cost Hems mentioned bere arc cxpressed in 2001 prices. Before
prescnting aggregate cost figures, the unit costs wens raiscd w the expected 20059 prce
level by applying the appropriate inflation mdex.

According to information provided by the 5t Elisabeth Hospital in Willemstad, the direct
cost of such avistt inchrding necessary medicstion was in 2001 NAF 250,

Eeductions in Respiratery Hospital Admissions

"™ There i 3 preswmpion by some that  threshold exizt: W tha EPA air sgualiy sianck, o o lhe WHT apdder guiicines
Tor criteria pollutants. Mot of dhe gudes reporeed Rere have esimaied naar or kegdiear RmcTeis Sege st 3
contirurm of effert down bo the Lowest lpveds, and have not spedfically Mentfied & thoshold lowd, When offors have
L made tr Wentify a tesheld, itthe conckusme avidence Fers bean fobmad it oie exidhe e [oct, My recent
apklerriologicat shudins report an aszouiation between o polyBon and ealth at amiiend goncentrations & or bedow e
crent dederml stendarml. Tha former Acmdnkstrator of the EPA hao siated, "W a heterogens=ouns popubation i B onlhety et
T arvy polant. there wiibe B single schontficetly dodenzibe threhod dpplabls o alt peopbs s ad, Fae will be 3
serles all thi=thokds Tor diforen! Scitive popuiclions sand 3 Bresiokd of e for 2ome peopke™. For thie report we calnulae
e aflects ol bringing pouion dewn peoording o the Workd Bank dose-reapanse relathuisips, mreapecive of the quesbion
IT e riesw el of padbation Eek shoe o bedime the geisting polloy standamda.
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The unit costz of a Regpiraiory lospital Admission are caleniated taking into account the
Average Length OFf Stay (ALOS) for each Respiratory Hospitel Admissiﬂn and the cost of
staying ia the hospital per day.

The Average Length of Stay resnlting from an admission to the hospital due to respu’atm]r
disorders is vory much dependent upon the procedures and efficiency of an mdividual
hospital, Mo specific data on the Avenuge Lengih of Stay were found for Curagan
hospitals. The Worid Bank study on Indonesia calculates the Average Lengih of Stay ai
10.13 days. Information from several Amenican studies refers to an Average Length of
Stay of 5 1o 6 days. Thenefosc, in the estimate of tye cost of Respiratory Hospital
Admisston both a kow and a high amt cost variant will be presented

Accordimg 1o the St. Elisabeth bospital m Willemstad, the cost per day of staying in their
hospital (buscd on third class) was NAF 296. However, this cost per day exciudod the
cost of sdditional mvestigetions and ireatment. No religble data on these costs were
availablc, but a conservative cstimate suggests that these condd be well over NAF 100 per
hospital day. In the calcalations, two variants were used in which the low estitoats: only
takes the cost of 2 hospital day inte. account, whercas in the high estimate additiopal cost
for treatment i1z added,

Combining the variations in ﬁvmge Length uf Stay, cosl per hospilal duy and the
egtimates for the number of Respmry Hospital Admissions a low aid high

Upit cost variant result. In the low estimate, a Rﬁpjmtury Hospital Adrssion costed

- NAF. 1,776 unoually. In the h1gh Ebl]]]]aiﬂ ' E.cspﬂalm'y Hospila] Admissions was

calculated at NAF 4,011 per annum.

Asthma aﬂmh
No mitemation on the unit cost of asl]m‘;a atiacks was avaitable for Curagan. However,

based on cost of asthma stedies 1o the USA and the United Kinpdom, an estimaate of the
dircet cost of asthma atiacks could be calculated.

The cost of an asthma siudy by the American Asthma and Allergy Foundation estirmterd
the total dircet cost of usthma in the TISA at USS 6.7 billion per anrum."” Per asthma
patient the direct cost amount to US$ 431 per anoum. The two largest cost drivers m the
treatwent of asthona are inpaticnt hospital care and medications.

Another study on the Linited Kingdom puts the total direct cost of asithma per patient at an
everage of GBP 167 per amm (about US$ 2506} The study makes a further distinetion
berween cost per patient experiencing an asthma attack and thosg who did not. Padents
suffenng an asthma aitack incurred on sverage a much bigber cost (GRP 381 or NAF 9506
in 20¢1} than those who did not {GBP 108 or NAF 270).

Because the UK study specifies the direct cost of asthma attacks rather fhan the vost of
asthims these estimates have been taken mio aceount here. The VK figires have been
adjusted to reficct costs cstimated separately such as hospital admissions and emergeney
oo visits. In addition, price differences berwesn UK and Curagac were capoclicd ont by
using a crude dellator based on e matio of GDP gt Purchbasing Power Pasity ol The two
couminigs. The cost of medicahions 3 assamed 1o be equal. The direct cost per asthma
auack in Curagav was cstmnated at NAF 285,

Aot and Alery Fowndation of Ameris, Sod of Ag0ms, Weshington, L
' Hoskins, G, B0, Risk CaCrs and osts SEEOSIAES Wi BT ASHG MK, TIoay 2005 10-24,
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The estitnatc prosented is of cowrse very rongh and should be treated with caution.
Retiecting Ihis, twn geenarios are presented for the direct cost of asthma attacks in which
the low estimate takes only 75 percent of the cost calculated mio account {or MAF 214},

whereas the high cstimaty assumey the maximum cost 1 be 125 percent {or NAF 356).
*

MR

B} Tndivect cosls saved

| B

Indizcet cosl estimates outside the health care system are captured in the established
relationship between air pollution end Revericted Aetivity Doys. These are defined as days
spent i bed, days missed from work and other days when nommal activities arc reatricted
duc to illness, even if medical awerion is net required. '
The econcmic value of Restricted Activity Days is determined by csumating the
production losses associatod with it (i 200 ). To this extent the number of days resulting
in lost working days was cstablished versus the number of days §ost as non-working days
(elderly people, unemployed, lcisure days). The World Bank assumes in its Indonesia -~
study thai ondy 2 percent of the Restricted Activity Days are lost as working days. Based ]
oo information on unemployment in the downwind area in Curagan, a higher perventage

P -

P i

viz. 35.5 percent, -of working days wilhin Restricted Activity Days is calculaicd (vsed as et
base for the high unit cout csiimation). This figure is used as an aliernative for the 20 I
pereent used in the Workd Bank stdy {uscd for estimating fow umit vost).

The produclion lisses azsociated with a Restricted Activity Day as a working day arc -

estimated at an arca-spocific average 2001 monthly gross salaty of NAF 1,773 or NATF &I l
per working day. Restricted Activicy Days that arc not working days, are — in linc with

the World Bank - valned st one third of the value of 5 working day (NAF 26.8) -
As aresult the 2001 high unil cost per RAD was estimated at NAF 46 and the low unit l
cost at MAF 36,

The calentation of Respiratory Hospital Admission in the previous section oaly took imo I
account the direct cost of staying in the bospitad, whereas the caloulation of Restineted

Activity Days is limiteI to those days in which no medical atlention is soughl Therefor, .
the production losses of the days spenl in hospital have been calenlated scparaiely as well, l

B.6.3 Costs of mottality saved l

The efleets of reducing air poliution 1o norm levels have been related to mortality in the
downwind area. Trying to estimate the economiz vatie of deaths avoided is a difficul

issuc, Oftcn such an exercise is not carted ouf bocause of ethical reasons. On the other

hand socicty values people’s lives implicitly. For imstamee the acreal ievel of security in

traffic 1= based on considerations of the cost of mitigating measures and acceptable nsk I
levils fur people participating in trafhic. Implicitly, twe value of deatlis avoided as 2 rosult

of traftic accidents 13 then deternined, bt mast people do not wish to present the

argument exphcily,

[
CouFAry { Fatatity costs * € 1,000 |
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(2004 vaiues) - ]
Finkand R
Francg 1,900
Germany 1257
Motherfards 1,741
Nonway 3.018
Swaden 1.954
Sudzertand , 1,912
| LK 2,107

A tecent internationat study™, commissioned by the Furopean Commission presented the
curront official values for the prevention of fatalities m traffic accidents. Table B4
presents some results. The tatle shows comsiderabie differcnces in the valuationof
avoided mortality. Here the fipire for the Netherlands has been used-as a hase. This value
has baen adapted to the Curagao situation by talang the ratto of Curapan GDP {3t PDP)
and Dutch GDP (a1 PPP). The result of NAF 1,17 mallion perlifc Jost was considered as a
high umit cust cstivate. In addition te s a low it cost figure bas been used with half
the size of the high estimzate. '

B.6.4 Tnesimered costs

Tt was mentioned earlier that the ecunomix implications could not be estimated for several
health effects. These are chtidren's cough, chronic bronchitia, lower respintory infecitons
and chest discomfert. This 15 nol to say that ro direct or other mdirect cost is associted
with these disordcrs. Within the scope of the study and the sbsence of detailed relialle
infemwation no reliable cost estimates could be presented for these disorders. However,
indirect costs assuciated with these diseases like Resiricted Activity Days and mortality,
and direct costs like Respiratory Jlospital Admission and Emetgency Reom Visits arc
vaptured in this anafysis.

Another aspect not raken into accouant is the lozs in the quality of life that may accompany
the health offcets ideptificd, like an asthmatic child not being able to cogage in sports or
other activities. Clearly, these are “costs’ 1o the real sense of the word, bt because of
their subjective nalure they can not be assessed quantitatively. .

B.7 Overview of health bhenefits

The anaiysis carnicd out in the previos sections is summarised m abie B.5 below. It
shows Lhe rnge within which the ccopomie benefits from avoided health effects are
estimuted. The low-low scenanio combines the lowest estunate of the health effects with
Lhi lower dud cost estirmalkes. Aleenauvely, the lugh-high vanant prosunts the Inghest
celimate for the health &ffects with the higher wnit cosl caleulations,

B 21 Remebod Project, The nee of afficieny sssessment fools, p. 29, Bruss Jine 2018
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Table B

Tonal anmead heakh cogis prevented per case {compared with icial arracal heallh costs inthe base case, caused

%a . .

o3

I

-
-

by 1SR emissions}
N cost health coste related b ledal residential popad
estimetion of heafth effact eatimatier: |  downwind Schottegat area (= min NAF; 2005 pri
prefmadin:
; casa 1 casg 4
rlm-.' damage eslmaton higyh -TA 23 2.3
cenral demege eslinalicn high ~13.2 A4 4.3
bk damracge eSUMETon il R 5.5 -9.8
0.0 0.0 0.0
Iemw ctatnage estimation vt -A.B 12 -11
cenfral darmega aclimation oW £,7 -2 2.2
tagh damaoe csfimation 1w 125 =15 =15
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Annex C Application of the Curalyse model

Modded

. Coralyse is a macro-economic mudel developed for the island sconomy of Curacac. This

Econys &

ingtriment cunsists of a datsbase, inclusive of all economic data carrently available {e.g.
Nautional accotmts, Govermment Financial Statistics, Monetary Survey, Prives s Labour
Markel Survey), and a sinmlation and forecasting model. Cuaralyse was boilt during 1995
and 1996 by the Department of Economic Affairs {DEZ) in close co-operation with
Micromacro Consultants and has been opcrational smee 1996,

Curalyse hag becn used intensively to make several policy simulation runs, scenarios and

forecasts, with a view 1o advising the Government on matters of mapor pohicy. This

insnuEment is waed e, to:

«  Monitor the socio-cconomic development of the island economy of C::rag:ao

> Calenlate the effeers of structural measures proposed by the IMF and IDB;

+  Show the impsct of policy measures on the main export sectors of the Curagac
cconomy (lourism, financial ell-shore, wnd oil refinery);

+  Make consistent forecests for the anmeal Feonomic Ouifook of the Dlepartment ﬂf
Economic Affairs of Curagao;

= Provide & constsicnt puantifative framework for dlscussmns m workshops held rwice
a year with, among others, econmmists of the Central Bureau of Statistics, Contral
Bank, Department of Finance, Trade 1nions, and Chamber of Commevce.,

Kipec its creation, Curadyse has been regularly updated and enhanced in order to better
reflect the functioning of the island ecomomy and 10 project more accurately the
vanahonsfchanges mtrt:duced in the local econonty. The Department of Economic
Affairs, EZ, has mads this made! publicly avaitable and hag promaoted and stienalated iis
‘wide usage for business and academic purpuses by holding periodic awarencss/iraining
workshops following the release of ench new version throughout the year.

Cuirahise arnd Hiky sty
Tn thig study, Curalyse bas been uscd to calovlate the direet and indirect effccts of the

selected atiernatives {base case, premeane closure, case |, case dg and casc Sz} ra tevms
of value added {VA), us one of the componenis in the CBA. The foltowing data has becn
used as mput for Curalyse (only as far as il conecros focal cxpendilures):

»  Tmvestmend eosts, noeded wo realize cagses 1, 4a and 5a;

= Costs of removing the installations after closing the refinery, and of site cleaningy

= Qperation cosls;

« Apnual shuldowns;

+ Investinent oil depod.

Ernnoymic Walie of Siralegic Cdinns for Refiners d Kbrss
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As two pf the givaicgic options {case 4a and 5a) span an cstimared production period
tuoning fill 2032, after which a ton yesr emoval and cleanmg pened is assumed 1o take
place, aff calculatioas nim ull the year 2042, However, Curalyse is & mnods] for shost nm
developments. For this study DEZ developed Curatyse to a medium run model with
economic data for the penod 1996-2012, The cffects after 2012 are considered {more or
leus) constanl

DEZ. alse drafled three wrowth paths for the period 2005-2012; a trend growth path, an
optimistic and pessimistic growth path. For an overview of the assimnphions and
differences between the three growth paths refer 1o section 4.2 or Annex A,

A

In close consultahon and cooperation with DEZ the method used to calculate the varions
effecis mentioned ebove has been discussed and agreed upor in the peried March-end of
June 2005, The {ollowing equations in the Coralyse model have been used for relevant
inputs; -

For investments {and also for shotdeans) -

= Row 13 (gross investments by cﬁrnpa.nics} and;

= Raow 59 (balance ol puymenls);

For operations expenditures:

+  Row 13 and 59 {see investmenis) for payroents to contractors on the isiand;

= Row 18 {expori);

= Row 53 employment} and,

=  Row 133 (avollable income).

Far row 13 is assumed that 83% of T 15LA wages are availabic income. of which 70%

18 assumed e be spent in the economy!

«  Row 18 for other expenditures, not meni:oned before (like medical services, pori
acilvitics, etk

+  Row 15 for expendimres in BOO,

It 15 sesumed that 90% of all expendifures are not affecting the local economy of the

island but directly go to the bank aceount of forcign sharchelders.

+  Row 12 for the lense fee received by RAE.

Omly the operational part of the lease fee is used to calcnlate cffects on the local

economy. The remaining parl bemg used later on for new invesiments (see case |, case 4a

and 5a) is set aside and will be only effective when new ipvestments are planned and

agrced upon. This is done We avoid doubie cowotng.

‘e a 4 . < L

For remova] and site cleamng achivitics:
= Row 13 (gross investments companics).

All dircet end mdirect effects bave been celculated firstly in terms of Gross Value Added
at curreal prives) and m the end translated into 2003-pnces {used in the CBA modcl) and
in lerms of cmployinent (vmemoployTneat).

These effects arc based on the tread growth paths for the mid term, because calculating
the coninburion of ISLA i5 not depending on the development of the Jocal island
cconoiry, but on the world market developmentz of demand and supply.

n
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To case the refbinery is closed down, we have vsed an optimistic and pessimistic prowth
path, dealing with the possibibity of sohving {or not) the probiem of unemployment {sec
chapter 4.4 and seg later on in this anmex).

Restdts of effect caleulation Curalyse

The above mentioned cost effocts are used as input m Curalyse, These inpats chanped the
value added of conmpanies in Caracan. The difference in value added is one of the
compunents in the CBA. The following t=bie shows the msuits of the VA-effect

calculation.

Tabig 21

Rosalts of WA-effect calowlaton with Caralysa {in milion MAF, in constart 2005 pricos)

E:‘)W;E‘

20085 14

Invaslment - - 20 1
Z008; 41 2010:33 200: 38
. ) A1 3 2011 4
Rﬂﬁﬂvall'dam 20192028 49 | 2010-2015c PO S028: 45 | 2022 2041: 45 | 2032-2041; 45
ey 49 yoasty yesary yeary 1 yenrly '
Oparations Bacluding | 2007 177 2007 177 | 2007 177 2007 177 207 177
asa lea Rdk) decreasing o | 2008: 176 2008: 178 decreasng o | decreasing (o
171 2048 D009: 175 2009 182 1204 2014 184 i 2011
5 decreasing o 2042 122 22 213
E 180 in 2018 decreashr tn | dacreasing to
1 220 in 2001 212 n 203
Lease feg ReK J 2007-201d: 4 | 20072008 | 2007-2014:4 | 2007-2014: 4 | 2007-2014:4
: HHE-AHE S 4 AE2018: 5 JNMEA031 5 20152031 §
Apnual shurdaans i 2007-2018 2012 SGEF-2048 2007-2031 2007-H03
{eydo of 4 yeaws (o be ‘ Yaar 1. 32 2008 14 Yeor 10 13 Year 1048 Yeaor 1: 19
Fepested dunng whnke Years 20 A1 YearZ 15 Year2: 20 Yem X 22
perien] of crermlion) Yeard 2t Year I 23 Year 3- 30 Year 3: 33
Yoar 4: 27 ¥oar & 29 Year 4; 36 Yeard: 41
HiwvessLrweend Gil depok 261995 20M0:9.5 201985 2032 9.5 AA2- 25
i 2020: 5.1 2041:51 | 2020:5.1 2033: 5.1 2033: 5.1

The aomual cffccts bave been weighted with a diseowmit reie. Fur the et present value
{NPV) of the: effects Tefer to annex 1D,

Clusure of the refinery and re-employment of werkers
It is axsumed thar in case of closure of the refinery the following will happen:

Firsily:

+  Frow J5LA personne], people with university dogrocs arc leaving the wland locking
Tor jobs sbroad, and also 10 percent of the peopie ofder thas $i years old will m:ting;
»  From contraciors personnel and ofber indirect related activities, it is atse assomed that

iQ percent of the people will retire.

Secondly:
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Because of removal and sile cleaning activitics, to be planned to stort immediately after

cloging down the refirery, it is assumcd thay about 200 people from local contractors will

be employed in these kinds of activities.

Thirdly:

The remaining part of the workers from [SLA, locat conmmactors and other indirect related

activities will be re-crployed within 2 years:

+  For 75 percent in the optimistic growth path {in which the econemy is sble to-sbsorb
a significant part of people petting uncmploved in ease of closure of the refinery,

»  For ondy 25 percent in the pessimistic growih path {in which the cconemy is not sble
to realize Te-cToploymend in a significant way).

M. W DO,

All pew jobs are valuod at an snnual average salary camed i Curagao (calculated at NAF
33,877 m 2005 prices), increased with 20 percent for vahuing average wages in service
sector and increased thercafter with 35 percent m order 1o value the related consumptior

eflccts (asnlting in anmual VA of about NAF 55,000, q‘l

Costs for ISLA only once to be paid for their unemployed workers are estimated at a one
your gross sulary on average. For contractors and other related indirect activities a
cesaantia will be paid 1o unemployed peopte estimated &t 25 percent of an annual salary
OL aveTagE. '

i
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Anmnex D Main results of the CBA

Tahle 1 Optimistic grovith path, high health costs estimation, starc RJX in

imvestments (case da + 5a) is 109,

Table 2 Pezstnustic growth path, high bealth costs estimation, share RdK in

invcshiments {case da+ 5x) ie 10%%;

Tabie 3 Optirnistic prowth path, central health costs cstimation, share RAK in

investments (casc 4a+ 5a) 18 10%;

Tabic 4 Pessimistic growih path, medio health costs. cstimation, sharc RAK m
mvesiments (case 4a + Sa) is 1{85;

Table § Optimistic growth path, high healthi costs estimation, sharc RdK
irvesttnents (case 44 + 5a) s 20%;

Tabi? 6 Pesgimistic growth palh, high health costs estimation, share RdK in
mvestments (casc da + 5a) 15 20%;

Table T Optimistic growth path, medium health costs estimation, share RAK in
inveatrments (case 4a + 5a) 16 2070,

Table 8 Pessimistic growth path, mediom health costs estimation, share RAK in
imvestmen s {case 4a + 5a) is 20%,;

Table & Sale to PDVSA, Optimistic growth path, high hralth costs cstirnation;
Table 10 Sale to PDVSA, Pessimistic growth path, high health costs eslimation;
Table }1 Sale to PDVEA, Opkmistic growtl: peth, mediuem healib costs eshirmation;
Takle 12 Sale io PDYVSA, pessimistic growth path, medium health costs estimanion;
Table 13 Sale o (hird party, optimistic growih path, high health costs estimation;
Table 14 Sale o third party, possimistic growth path, high health costs cstimation;
Table 15 Optimistic growth path, high health costs estimation, share RdK in
investmicnls (casc 48 + Sa} is 10%, Sensitivity analysis investment costs + 2004;
Table 16 Pessimistic growih path, high health costs estimation, share RAK
mvestmenis {oase du 4+ 5a) 15 10%. Sensitivity analysis investment costs + 20%;
Table 17 Optimistic growth path, high health costs estimalion, share RAR. m
investments {case 4a + 5a) is 10%. Sensitivity analysis invesiment costs - 20946,
Table 18 Pessinzstic growth path, bigh healih custs estimation, share RJK in
mvesiments {case 4a + 5a) is 10%. Sensitivity analysis investment costs - 20%;
Tablc 19 Optimistic growth path, high health costs estirnation, share RAK in
imvosments (case da + Sa) is 10%. Sensitivity analysis: po cleaning custs only
deinolinon cosis,

Tuhle 20 Pessimistic growth path, high health costs cstimation, shaie RJIK in
investmienls {case 4a + Sa) iz 10%. Sensitivity analysis: oo cleaning costs only
demuotition cosls;

Table 21 Optirnistiv growih path, high bealth cosls estimation, share RAK in
mvestments {case 4a + 5a) is 10%. Sepsitivity analysis: cleaning costs + 30605, no
change in doanelitien costs;

Ecoramic Valod of Shaleas Opbons [ Redvmeria d Karsow



Table 22 Pessimistic growth path, high healh ::orsts.esﬁmaﬁﬂn., share RdK in
prvesttaents {case 4a + Sa) iy 10%. Scositivity analysis; clesming costs + 300%, no
chavge in demolition costs.
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Tabis t

Eccm's*

Dl,":timistic.gmﬂ.'i pamhngh lmalth ooty estnzion, share RaK i inessimants {ease da + S2)is 10%.

I=lona of Revanues min MAF [MEY)
Curaco. VA t5LA + condraciors -T5¢ 40 B45 &0 rian
cperalicn -
| 4 ponlractors invesimenis ] 56 56 B4 0
VA contracion 130 o 66 -4 96
resm ovalitdesing
VA oA depot B 0 -2 -3 4
Y, shustiinwn B4 8 10 127 173
Vi RdK Peate) -1D 0 1 1 28
Emphyment effecs 340 15 -163 167 r ]
{personnel banefits)
__Velue ingrazss IStA sie 0 o 0 : D
Sala of ISLA lo kcsignar. b & 0 0 0
Total rnabities 378 118 567 g5 1663
| Gosts min NAF (NPV) _—
Invastment costs-Rak 0 118 140 154 g
Ivvasiment publ: 0 1 1] L a
mitasinuciune
Imveirhernent o dept B f -4 4 E
Femaicleating cosls 190 Q -+ =108 145
Empicymen] afecs {oosls 5 0 4 d 4
coniractons)
Heakth cosis -1o¥ 45f A a9 a0
Tisdad posbs o7 72 a7 10 352
Ralanes min NAF NPV 475 a8 550 554 1311
Operater of | Revenuos men NAF [NFY)
ISLA Ciroms mangin 1585 a2 2567 2377 2R27
Tota! revenues -1585 X4 2357 = 2827
Costs min HAF (NPV)
Dperational costs 1248 153 | UL 10680 15922
Lease -130 n 56 56 208
Purchaze of ISLA 1 ol _ 0 ) 0
Imvestment costs 1SLA 0 e | 1257 1420 a
Cessania ap 2 -13 14 0]
Totad costs A306 514 2306 2540 2457
o
Badamcs prin NAF SUEV] 758 am2 251 ~1E4 469
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A e

Fskarmt of

Rewanues min NAF {NPY]

Curacan VA ISLA + comtraciars
oparation -ral 40 o] 600
WA contractorns mvesimarts 4] 55 =5 B
VA conkractors
e aliclEanng I R 1. ' M 1) i )
WA of depot g o -3 3
WA shikdiommn -4 il 108 127
Wik RdK (lease) -19 0 11 14
Employment efiects '
{personnel benefis) 144 & 5B 70, 56
Value incresse ISLA sile 0 0 o o -]
Salke of {SLA (0 forzigner 0 0 D! 0 o
Tolal revwernmos ) -57E 170 683 651 1537
-
Costs min NAF {WFV)
Inweckmeqt cosks Fdk 0 118 140 158 O
Irvesimenl putic
mirasinacine 4] a
| Investment oil depot 8 o -4 -4 g
Remoyalfcheaning Ccosks 1961 o 100 =400 144
Employment mftecls [oosts
Contractsma) g ] 4 4 £
Healtin cosls -T00F -45 -4 ) 203
Tatal rozis T4 73 37 10 352
Hadamce rmin MAF (NEV] -#71 =3 Bd5 651 1185
Oparater of | Revanuss min NAF [NPY)
B1A Gross margin -1565 B2 557 2277 22T
| T rvesmiias - 1565 B2 2557 2377 62T |
Coste min NAF (NP}
Oiperational sosts 1216 153 1068 1080 1922
Lease -3 a 56 __  ba 06
Puchase of JSLA | 0 0 . o 0
bwgstment costs | SLA _| 4 354 1257 1420 i)
(Cossonia__ | aof _ 2| __ a3 4] 30
Trtal cosee -1 308 514 23 2540 oLt
Halante min NAF (NP 250 432 251 -154 459
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Ooptitistic: gromeths path, cenlmal heatth coste estimation; shar Rk in ivestmernts ibese da+ Salis 1%
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liand of | Bevancues min NAF [NPV]
Curacap VA FELA + contractama
opcrabon a1 40 &5 00 1185
VA, coniracions inveSinents [+ 53 58 (i} g
VA comractons
remoy Bl chetring 130 i) 68 58 o
WA il depot B 0 =3 -3 4
VA shiadown 54 1B 103 157 123
| ¥4 ReK fleass) -G 0. 11 i1 o)
Employroent effects '
[p-em_nrnei benefis) 340 5] -183 | -167 222
Vs 'u.ﬂ:rmsm ISLA Eba -0 0] 1] 0 £}
e of 1SLA b forsigner ol o D 0 8
Td:ﬂ.l TEVETIRS Y] 118 587 264 1663 |
T 3
Gosts min NAF (HPY] - .
ociment costs RAK - ol 11m 140 158 0
Irrvesiirserd public
wiEsirclre 1y i 0] 4] Q
invassrionl oil depol a al 4 4 &
Remcvabcleaning cosls i) a -100 -3K] 144G
Emphoyment effocts (costs
coniaEctons) 5 1] 4 4 4
Health coots 1 22 27 104
Tolal coste 148 o5 42 32 253
Bafanee mn NAF (NEV) -634 3 546 E32 1A}
Operator of | Revenues min RAF NPV}
ISLA Gioss mansn -1555 g2 20T 2377 2627
Fudal evetnps 19658 B 2957 2577 262T
Costs min KAF {HFY)
Dipemtional cosls 1216 165 1606 1080 TH22
[ sasa -130 Q i) BE 208
Purchase of ISLA, L (1] it o Q
Irvesiment cogts ISLA 1] 350 1257 ] 14303 1]
Cussendia N 40 2 13 14 30
Tokal cosis - 1206 514 2308 2640 2157
Halanes anin MAF [MPV) 250  -433 251 -164 463
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Revenues min NAF (HPV)

Istand of
Curscan VA ISLA + conlmattions
Eary =751 . a0 B GO0 1169
Vhcommclos yvestments { D 56 &5 £4 B
Wi, contractors
remmeslicigaring 130 o ] &8 25
VA ol depot 7] [t} =3 ) 4
WA, shudlown 24 a 102 127 123
WA R (lease) L8 TR L OO 1| LLE I 2]
Erphrymisnl allacls .
{pesscnnet bansits) 144 58 70 55
Walle Inc_:reﬂselﬁm sl 1] ad [ 0 a
Sale of ISLA to forsigner 0 0 P 0 0
Toiat ravenues 5751 110 683 651 1537
[ .
'Cnst; min HAF !Nﬂj
mvestTent costs ROK ol 18 140 158 u
Irnvmsterveni pubEe
irfrestnscire 1] 1] o 0 1]
invesiment of dupat B 1] -4 o &
Rernovalicleariryg cois 150 0 -1{ =103 140
Emplcyment efforiz (Cosls
ConmLtors) 5 gl 4 4 4
Heahh cosis =3 £ 1] pii 1
Tolad ety 14B 6 28 32 253
| | Eeionso min NAF (NP T21 15 641 29 1264
Opearater of | Revenuss x1n NAF (HPY)
I5LA s maRgin -1585 82 2557 2377 2627
Tidal revernues -1545 B2 EL-t 377 ZEET
Cosis min NAF {NPY])
Operlional coste 1216 153 1008 1080 1822
Lease =t3d 4] o5 Bl 205
Purchase ol 1SLA ] 0| o© 0 o
Irvesiment costs BSLA L] 355 1257 1440 o
Ceteara 48 2 -13 -14 30
Trta! posds -130G 514 2506 2540 25T
Balanes min MAF (NP ] 251 164 455

104 Ecorys . Economic Value of Stmlegic Options lor Refinena di Krsou



iy

»ie

R .
e T

Tahle §  Cplimistt gowth path, Roh heatth coete defmation; share RIK i invesimants (casa 42 + 5a) is 20% -

ECORYS A&

Island of

Eronomic Valya of Strategic Optons far Refineria di Kireou

Curacap WA ISLA + contrachors
opcralicn _ _Te1f ap B4H SO0 1188
VA CoMractns investments g 56 64 G
WA cordractos
removaliclessing 12 1] -4 8 o5
WA ol depol G & -3 =3 4
WA shuldown B4 . 8 104 127 123
VAR (leass) | -1% g 1 11 i)
Employment sffects " =
(persormd popafls} LD 15 -163 -167 222
| valum incmase ISLA she. ok . . @ o al 0
Eala of ISLA b forsigner T, a L] 0 4]
| Total revermses ~are|.. . 119]. 587 564 1682
[ ]
Lo31s min WAF {HPV) ]
Invisshmiant costs Rak o[ 118 =79 315 ]
Inveshirent pubifit .
st 0. o < o 0
|owerstimenl ol degsed a 4 -4 -]
Removabcleaning coats D L -104 =100 14
Emnpheynien] sffects joosis -
cordractione} 5 a 4 4 4
Huath cosls =107 45 -4 =44 203
Total cost o7 73 177 188 352
Faiarce min NAF NPV 475 48 i 306 1313
Qperator of § Revenuas min HAF (NP
ISLA Gross margin - 1565 82 25857 | 2377 2627 |
Total revernms 1S a2 2587 2377 2877
Corty mdn MAF (NPV) _
Cperational cosls 121G 153 T 1080 18942
Legsa -130 0 ] ) 2iE
Fiachasa ol [5LA o a 0 a i
Inwestmenl costs TSLA 4 355 1138 1262 Q
Leazandia — 451 2 =13 14 ] 30
Ttal cosds -13¥% o144 2167 233 2157
Galance il RAE (NEV) ] I I3 £ 450
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TEuracan | VA ISLA + contractons
oporation 751]  ap 545 500 1180
A\ boRiTaCiorns nvestments Bl 5 56 B4
VA condractors
removalcearing 130 0 -5 isil oG
VA it diet g 0 3l -3 4
M shuldewn _ Y 5 109 27 122
VA ROK (ease} =18 L " 11 8
Employment siocis ' : _
(arsonnel benefts) 144 & 3 7D o6
Valvewcresie ISLASke - | . DL o b o
Saic of ISLA 1o foreignor el o 8 o| E
Totslmvenwes . | &78| _11g 683 861 1537
: = T )y o
Costs min NAF (NFV) ’
jmvesiment dishs RAK ' al 1 779 2i5 0
fnvesmnent poblic - (‘
infrastnuciue ] 0 { 4] l
Investmant of dapot 4 4 6 )
Hﬂmmﬁl’nlﬁ:&rﬁﬁ_ﬁuﬂtﬂ 40t LI =100 -1 1d0 .Ij.
Ermpdcrianl effocts (coais
comraclomny 5 0 el 4 4 ,
lealh costs Q7 a5 -a 49 203 I—
Jotal cosis 97 73 177 168 352 | :
Batantz min NAF (NPV) 87t 381 508 493 1185 . l
Operator of | Revenues min RAF [HPY)
15L& Grogs margln -1565 i 2557 23rt 2627 l
Toial mveruss 1565 82 255T 2377 262F
Ceoglz min MAF (NFV) I
Cperaiional costs 1216 | 152 1006 1080 1922
Eaase -120 £l ] B 0,
Purchase of ISLA, q o 0 9 0 I
Invesimen) cosks 1508, £ ang 1118 1262 4]
Ceszanbia_ 40 2 -1% -4 0
Totat costs 08| 514 2167 2383 2157 l-
Baterce min NAF (NOV) 59 a3 ot £ 469 lj
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201 Cazedx::)

age " Bdse

ltsnd of | Reveruios min NAE (NBV]

Cursgac | VA ISLA+contaciors ‘1
opesgiion 751 40 648 600 1138
WA, corbraclore nvestmerls 1] = 55 [ ] a
VA contratioes '
memovalickianag 130 1] 5 -G 06
VA oil depot 5 0 -3 3 4
VA shutdown -84 a 109 127 175
VA RIK flease} 19 0 1 1 28
Employmend £fecis ] ]
{pensannal bonets) ol 4 163 167 prr]
Value incroass ISLA site 0 ol v o o
Saker of I5LA to forelgner _ ol o ;) o 0
ma;.w 78l 10 i 587 564 1663
Costs min NAF (NP -
Inyetment costs RAK. ol s 276 316 ¢
invesinmad public ] '
wlrast nctiure 1) 0 4 )
tnyestment o depot 8 D v -4
Remevackeaning oosts 150 g -100 -100 140
Employmmant eflecks [oosts
contracloez) 5 O 4 4 4
Heafth costy -5r -2Z 1 -2T7 104
Todad costs 146 % 181 190 _ 253
Balance min NAF (NEV) ey 23 405 5 1410

Operator of | Revenuas min NAF [HPY)

ISLA Cinnks mmamin ~1565 82 ESH 2371 2527
Tota! revenes 1565 82 2557 2377 2627
Costs min NAE (HPVY
Orperationial cirsls 1215 153 1006 1080 1823
Leasi -130 4] nG i3] 2l
Purchiase of ISLA 1] [1] 1] 4] a
INVESAITEN Costs | SLA 0 358 118 126552 L]
Cerstanta A0 2 13 -14 A
Totel costs -a06] 514 2167 2383 2457
Balance min NAF (NPV) 295|432 361 % 464 |
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Table B PossimigBe growth path. awadieen kealth costs estimailon, shara Rk in imvastozents feacs &a + Ga)is 200,

e ECOAYS A

Basés fazs cas

hslwd of Revermes min MAE (HFY)
Curac VA 1SLA + contracions
oparation 751 40 645 B0 1188
WA COMTECIors imvestments 0 56 59 (i} 0
WA contrackrs
Fenow i e aTing T3 a &3 54 5
Wiy ol gheper B 1} -3 =5 4
VA shutdewn B4 ! 108 127 123
VA RUK flesse)} 19 ¢ 1] 1 29
Emphoynent pHacks
(petsonnel Benehis) 144 & 68 70 o6
Vale ncressg FSLA sia 1) [V o i o
| Salo of 1SEA 1o fersignor o] o 0 0 a
Total revenuss 575 ) 110 583 B61 1537
| Coets min NAF {NPV}
invesshmunl cosls ROk 1] 3 k] ] 5 i]
ImesEhTent puhli-c '
infrastuciore 1] qQ D o
Invesment ol depot [i] -4 -4 3
Ramovalicheaning oosts o -108 -100 140
Empkoyment affacts [cosls
conliactors} J L 4 4 4
Hesalth costs T 27 1 T 104
Tola! costs 146 o5 a1 1o 253
Biaiamia rrin MAF (NP -7a1 15 504 47 1284
|
Oparatar ! | Reverwss: min 8AF INPY)
15LA Gnings g -15E5 B2 o887 AT 2627 |
TiRal rvames -15653 B2 25RT 23 2627
Costs min NAF (NPV)
Oipetational costs 216 153 G 1EHD 1922
| Leasza =130 o 56 55 26N
Puschase of {SLA 0 0 i a n
Ineesimart costs FSLA 0 359 1118 1862 4]
Caszantia 40 2 -13 -14 30
7l eogls 1306 514 2167 2363 2157
Bafarms i MAF {EW} 290|432 39t 5 4569

Econamic Value of Strategc Dptions for Refineds di Kasow

N = - s

. e -

.
y

e Fn

el

. M
W



Table$  Saketn PLASA, Optirisfic growih paih; high haaith costs &slh'n_ailnn

kland of

annuurnlnwwm ._

ECORYS ;A Econpmic Yalue of Sicategic Opbions for Refineria o Karsou

Cummtae | VA ISLA + eostiactons .
operation 751 40 ERD B36 1180
WA CONLACIOR INvesonens 0| o8 5| L .. 0]
VA contractns -
removaliciemtg 120 .g]. 68 +8 ot
VA ol depot sl @ 3 3 4
VA, shuldown 54 8 108 127 123

[ va, Rk (iease) af o 25 25 26
Ermplayment afiects
| {perstnng benefs) a40) . a5 163 167 prr
| vaus incraseeriSEA it ol . .of 0 0 0
Sate of ISLA ko forsigne ‘o} . 430 430 0
Total reventes. . Rl 1 to17] 9% 1863
Coste min NAE (NPV) L
Invastment coste ROK 0} 138 a a 0
IFyesoment prbhc .
iFleasirtatine 0 { Bl
frneaskrrent of dapal ay -4 4 B
Removabigleaning custs 150 100 100 180
Employrnent alfecks {costs
oniasion) 5 o 4 4 4
Heallh costs 4OF) 4% 2 49 209
Ttal comts grl 71 103 -148 252
Eatance min NAE (NEV] 475 m 1120 1142 1311
Cparaior of | Revenues min NAF (HPA
ISLA Gross margin 1565 &2 2657 2377 2627
Tt remenbieey ~1563 v 2557 2377 Py
| Costs min NAF (NPY)
Dxparatongl Costs 1215 153 100G R 1022
LEASE -130 0 =178 -178 i 1]
Purchase of ISLA B 0 430 430 o
iryesiment costs [SLA 6]  ase 1997 1577 o
st amlia 40 2 -13 -14 0
Total cosis 1306} 514 2643 2895 2157
Bolance i NAE {NEV) 250] a3z &5 £16 489
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IsTand of Revenues min NAF {NPV) I
Curacac Wh ITLA + contracions
poerRtion =751 44 [y G35 1188 i,
Wi contrackers irasimenis i] 5 B4 4 I
Wi Contrackors
removabidearing 130 9 £8 58 o5 4
Wi ol depot B [\ -3 =3 . i i
WA shutdown K. 8 109 127 123
VA RdK {laase) .19 o1 25 25 29 =
Employment effects .l
{perennnal borefin} 144 8. -4 -#0 of
Value increase }GLA sin 0 0. 0 0 el
Sala of ISLA o fareines i [ a3 430 i I
Todaf rovontes 5751 110 12| o 109t 1537 .
Ltz min HAF {NFY} I
linwestrrrent costs A N a 115 a @ o
hrveraimea; pubic l
infrestnctems ] 1] o '
nvesimer oil depot L] q 4 -4 E
Remavalfrioaning costs 190 b 100 -100 140 I
Emnploymen| efiecs (costs
coniractors) 5 0 4 4 4
Heslth cosls -107 45 =3 43 2 l
Yol sosis 57 T3 =102 145 552 | .
Balanice min NAF (NP} 674 i) 1215 1Rew 1185 l
Cparaicr of | Revenues swln NAF (HP)
ISLA {51055 M -1585 B2 2557 Z3FT 2627 l
Todal revenias -1585 a2z 2557 2A7Y 2EB37
Costs min NAF (HPY} l
Operationat cogts -1218 153 1006 1080 1922
bease -130 ] -178 -178 206
Purchase of FSLA o i 430 450 0 I
Investmant costs ISLA 1] o 4307 15TT 0 .
Cessantia 40 7 -13 4 30 | I
Toda! cosis =136 L T6E3 2895 2157 -
Balance e KAF (P} et I 85 518 ang I(
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Tabio 11

ECORYS 4k
[y

Salo to POVEA, Ophmistc growth path. rodiom hea]i._h =ty estimatlon |

Pramatuie

sclosure-Bass

H.'E'!"EI'I.I-EE. Far n} HHF{I'IF"H"

Ernnomic Valse nt Slralegic Oplions for Relinefia di Kirsou

hsbanh of
Curacan VA ISLA, + coniracs .
operation 751 4} 52 G5 8%
WA contraciors 1
i strranis i} i) 56 B4 i}
VA cantrachors ' ]
remcvaliclaanng tan Q 8 58 86
W il depot G f -3 -3 4
WA shuddown i B 109 127 123 ]
Wi Rk (lepmi) =19 B -26 _25 25
{pasonnel benafie) __340 i5 -163 16T X2
| aka incisase 1984 site Bl e 0 0 0
Sale of ISLA Ip lereignee 1} S ax| 430 o
Folal rsvenmes -378 e 1017 O3y 1663
Cowts min HAE {NPV}
Investment costs K § _o] 118 0 2] 0
Investrnent puti
nlraslrtim 0 2 afl 2] 1]
Jnvestment i depot | B 0,4l 4 8
Romovalithaning coste 100 O -160 -100 140
Employmant slfechs
{osts COMMECIon) 5 ] 4 4 4
Heakn costz & -22 1 27 104
Tosted coata 146 o .o 126 53
Bajgrce i HAF (NPY] -524 23 1195 1126 1410
Cpwerator of | Ravemmues min WAF {
I5LA (Eriss, mangn EiE, - ) az 2657 | 25T 2627
Tidal moventes -1585 =7 2867 25T 627
— N A
Cozls min NAF (NPY]
Operaiiooal Cusld 1215 153 FG R 1az2
Legze =130 0 -178 =176 206
Purchase of BSLA 1] 1] 430 430 9
lawesiment costs 1ISLA o 55 1357 1577 B
Cetzandia 40 Z -13 -14 30
TN cosls 1306 514 2643 28BS 2137
Bzipnoe min MAF (NP} .. 42 55 il 469
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Tabha 92 Sale 10 POVSA, posshingsi growlh rath, reedium bealll coots asbmalgn

IskandE of Revenues min RAF [HFW]

CUracao WA IS5LA + conTRcins.
aparaiion 751 A0 e82] &8 1180
W cantragtore
INVESNens ol B4 i) 64 a
WA contrachore
ranovalfidearing - 130 1] 8 68 ]
Wi o dopal i 0 -3 -3 4
Vi shutdavwn 54 |- 8 10G 127 123
YA RUK (leamet 18] o 25 =25 i)
Ernployrrom effacts '
{personnal benefits) 144]. - 8 -0 29
Ve moresee 1ISLA sie oo - 0 0 a a
Sale of ISLA o Tomanas 0 : ) A30 4.9 ad

| Tora! revenies 5751 110 1112 109t 1537 |

Cozts mmn MAF {HPV]
Investmenl costs RO 5} 118 O 0 4
Iwesiment public
mirasinciure 0 1) ﬂ_ @ v]
Irreestmenl ol O pot 8 L) il - 3]
Ramowaliglenning casis 196 g -100 -108 140
Employment eflecis
[eosie conbracttsra) & o 4 4 L]
flalth tosts -a =22 -a7 i)
Tofsd costs 146 o5 -HE <126 253
Hatarce yi HAF (NEW) 721 15 1210 1217 1254

Operalor vl | Revenues min BRAF [NPY)

IGLA GIoes mawmin ~1565 &2 2567 23ar7 2827
Tolil reventms - 1566 g2 2557 2T 2827
CaEls min NAF (R
Opexetiung! cosls -1216 153 1006|1080 1922
L e -130 Lk -17R -17B 206
Purchasg of ISLA 0 o 430 4340 Q]
Invesimant costs FSLA 0 3509 1397 1577 {1
Cesganika A0 -z 13 -14 0
Tofal cusls 1306 514 2643 2835 2157 |
Bafance min NAE fWNPV) 259 433 85 518 469
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Tabla t3

ECORYS Mk

Island of | Ruvenuss min NAF [NPY)

Sake to thind pary. opindstlc growih path, high ealh cosls estmekon

=g4al

Case’Sa- i Base

58 o, Basbicase ‘Dase ¢ase | ¢ase

Ecmomic valie of Stralege Oplions for Refinens di Kosgu

Curacan WA ISLA + CONMrachine
opemkon -J51 40 BEZ GAE 1180
WA, conracions )
inyesiments g 56 56 64 0
YA conlrpclors
menovalicheadng 133 2] 50 -5 56
VA Dt depot 8. g -3 -3 4

WA, shuytdgmm -84 a 10 127 L)
VA RoK fleass) 19 0 35 25 29|
Employment effects
fpoesomwd buredils) 340 15 163 187 222
Wah ncraase ISLA gile [ 0 1] 1] 1]
| Sale of ISLA 10 foreigner 1) i BES H65 a
Torsl nvenues 378 148 wza]  12e0] | 1es3)
Costs min HAF [NEV)
Iiweasimwenl boste HAK g 118 o 0 i
Ivestment public T
inlkasinriiee ) 1] 1) ) ]
Investmen of depel 8 0 4 - B
Remonubichianing costs 150 g -100 -10d 140
Employment effects
[emels conlraedaors] 5 1] &4 4 4
Heallh chsls 107 45 -3 ~49 203
Tora! cosls 97 T3 =104 348 302
Batance min MAF (NPV) 475 46 jass|  1arr 134

Cperpior of | Revinues min KAF [MPY)

ISLA 08s mangn -1565 ) 2657 | 20T 7627 |
Todal mvenses -1565 ¥ 2557 Al 2837
Casts min NAF (HEWV)

| Dparational sty -1215 153 G RLEE i 1022
Laagx -130 [] -178 -178 2045
Purchase of LA g 4] £66 556 B
Iresstrment costs ISEA o 353 1397] 1577 6
Ceasantin Al 2 <13 =14 30
Total cosfs =130G 314 2875 3131 2157

_| Batance min MAF (e 259 452 az] st 469
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114 ECORYS Jb

Sale tr herd pacly, passimielic growth paih. high hesdlh costs sstimation

Iskand of

Revenues min HAF THPY)

Curacao VA ISLA + contractors
operation i | 49 a2 GG 1185
VA coniraclons
inestmends 0 = = B4 o
VA conlraciars
remopvalicleanng 30 0 -5 =68 55
VA o depet 6 1] -3 -3 4
VA shotdown = B 109 127 123
VA RdK (leasr) -19 ] 25 _-_25 25
Employmrent effects
[parsonel bonefits] 144 ] 68 -1 o6
Yalue irtresse ISLA sile B 1] 1] 1]
Sals of ISLA bo foreigner 0 & L E6S 0]
Total reveinies KT 116 1348 1326 1337
Costs min WAF {HPY)
Inveslment cosks Rtk 8 114 o ] a
Irveadment public
infraslruchee o ? 0 )
Invratmant oil depot [ -1 -4 g
Rernovaliclaaning cosls 1% 1 =10{ =104 140
Ernphyrreeal alects
lcosts cantraclors ) 5 1] 4 4 ]
Health cosls <107 -5 -3 48 203
Tedsl cosls a7 3 13 =14§ A6z
| Beferee min NAF (NPY) | e E®1] o8 1450 1474 HEs
Operaior of | Rewenues min NAF [NFY
ISLA (MSS Mvargn 1565 B2 2557 73r? 2627 |
I'oled revemmst -TEGE 82 2EET X3 vl
Crats min NAF {HEV}
Ooeralional costy -1216 153 4 D6 1080 1e22
Lease -13 1) 178 -17§ 208 |
Purchase of ISLA G o 665 BEE 0
InvEsTFGm casls ISLA G ng 1357 1577 ]
Cetsantia 40 F 13 =14 a0
Todad costs -1306 hi4 2878 A 257
Balarce min NAF (NFY) -250 432 2321 _Thd 458
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Taple 15 Opimislic growth path, gh hesith oosts atimalion, share RAK o imveslments (Case 43 +5a) 18 10%. .
 BensHivily anaivels nvesimend eosts + A% -

Revenues min NAF {

Cuanx:aa WA IBLA + conbiaclons | )
operalion 751 40 B4R £00 118
WA commdors o 1
invashmeantg i ] FL i) g 0
Vi CoTiraches . .
remtwAitlearing 130 1} 50 -5R oG
WA of depat. _ & o). -3 =1 4
I. A BhiAtm L 8 100 127 175 |
VA Rl flose) 1g o 11 | 28
Empkrritent eflects
I (persnnred hanefis) 340 15 183 67 222
aive inrease ISLA sie 1] . a 1] Lo
. Sale 07 ISLA 1o fordgRar L) ‘a a o L
l Total revenues -378 119 507 - 564 1663
Cosis min NAF NPV}
I IFrestiTrent comsts Rk g 41 wgy  _daw| [ 0
Invesient public '
infraslruchure & 1) Q g g
I regtme gl depol ] n - -~ il
Remcvalicleaning cosi 1590 1] =100 =100 140
Emplrymnent effacia
l | [Coste pontractorsy _ g o s L4 4
. Heaith ooehs 107 45 -3 -ag 203
l Total costs o7 ) Es 42 352
Balarce min NAF (NEV) AT 23 520 B3 1211
I Oparaior of | Reveross min NAF NPV
IsLA | Gross margin -1585 B2 2557 2377 2627
I Tolel revenuar -1585 52 2557 TATT 2827
Casts min NAF [NPY)
I £apratiamat cosls 1215 153 1006 1080 1822
Leasatt =120 0 Lii5] LH 20
Purchaze of SLA 0 g i 1] ]
l | evestmend costs I5LA o 430 1508 1704 0
Lessanti 4 2 13 14 30
I i’d‘aﬂ'mﬂg -1306 EHS o) 2234 2157
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Table 16

16 BCORYS 4
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[ T e i i ey |

250}

504

NETE

¥

Fegsuniatic growth patf, high health cosis estmekion, share Rk it umseshments foage 43 + 5a) s 1P
- Sarsiilvily anahsis inveatment aosts + 20%

¥,

ksland of Reveruas min HAF (NPY)

o

. .-

Luracao VA ISLA + confraciors

opembon 751 40 646 £00 1189 I
VA contraciors
invsbrInts 0 56 ] B4 4] I
WA conliackne ]
remowaliceaing 130 o 58 i, "
VA oit depe 8 b 3 3 a .I
VA shujdown R . B 108 127 125
VA Rl Pesreat T a 11 17 i 18
Empiaymen sffects l
(persornel benefs)] R . . & _._§] . .Be -70 56
Valug intremse ISLA site B 0 o o o
Sabke. of ISLA le forekper , 0 0 B o l
Foled rovemees 575 114 GB3 661 1537 ﬂ
Gosts min HAF (HPY] I‘
| Investmonl coets Rl 0 141 168 ) 0 .
Inweamend poblie l
Sras e ¢ D a '
Irmveskriant of depol -3 -4 il
Removelickaning costs 150 00| -100 140 l
Emplovment effects
{Eosls conlmclors) 5 n 4 4 4 . .
Hesilt coabs -7 45 -3 -40 203 I
Toled costs By oS &5 42 oL
Balance imiR NAF (NPV] 471 | 14 618 620 1185 l
Cperator of | Revenues min HAF [KPY]
ISEA Grass margin REGH 82 ST 2377 2627 I
Total evenlies {585 82 2R5T 2377 2627
Croste min NAF (NPY) I
Operational costs 4215 152 1006 1080 192_2|
Lease -130 u 56 56 206 ]
Furchase of ISLA i u 0 0 ] I
Fravessimemil Cirsks B3E A I} ] 35 1,230 13688 1] _
Casssniia m 2 A5 -14 EN) g
Tokfal couts -TA06 514 2576 2500 peabitd I:1
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Galance min NdF (WPY] _ 254 412 9 132 465
Tainka 17 Opieristic grwlh path, high heslth cosls scimation, share ROK @ investmants {case da + 5a) is 10%.
© Benshbvity analysis inventment costs - 20%
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sted of | Revenues:nin MAF (N9
Curacac | VA ISLA + Gontractons
' OpEration- 751 A0 &4 00 1189
VA contractom
| investments o £g 5% B4 0
VA confraciors
remwakchearing 130 B £3 58 58
VA 0 dispol 5 o -5 -3 4
A shutdiwn B4 g 100 127 123|-
W Rl fleasa) 49 B 11 11 20
Employmean: ffects ' -
{personnel benefite} 0| 15 163 167 7y,
Vale nereasa ISLA she B 0 0 o 0
Sate of ISLA Lo foreigner D 0 v o o
Total MM ) -37R 110 CRF Thd 16683
Coste min NAF (NP}
Inwestmenl casts Rdil 1] £t 112 126 [
Inwexslment public
infrasinhipe o o
tvestment ofl depot -4 -4
RemoveiCicaning costs 19G 0 -10Q - 100 140
Emplowment effiocks
fensts comiractors) 5 9 4 s 4
Heafih costs 07 45 | 48 203
Total cosls o7 49 g 22 asz
Balanca rin NAF [PV} 475 70 578 586 1311
Operator of | Revenuves min NAF (
ISLA Bross mangin 1585 82 2657 5477 2627
Tuli revenves -1585 B2 sas7| 2T 2627
Cosks min HAF NPV}
Operational costs -1216 153 1006|1080 1922
Leasa -130 0 56 56 206
Purchasa of ISLA o 0 q o 0
Investmnnt oosis ISLA o 287 1 1136 0
Cessaniia 4D 2 -13 14 an
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Takla 18 Pessimizic. gowth pain, high ]mmm&m estimaticn, sharg R in bBvesITENE (casa 45 + ha}is 10N,
- Bonsitivity aaalysis nvestment costs - 204 '

land of | Rewares o NAF [HFV)
Curacan VA [SLA + conirmdons
.| operakon =51 40 B45 600 1183
VA conmactors
v esmenis 0 56 56 B4 )
VA conlratir
removaicleanng 129’ o 68 -68 %
VA oil depot 8 g -3 K 4
| A shuldown -84 8 109 127 123
Y4 Rk laasa) -19 a 1 11 29
Empheyment effecis '
{parsoniel benefits) 144, 66 -70 o6
Vale increase ISLA et 0 0 0 o o
Sale of ISLA ko foreignar D 0 o o [0
| Toia! renvenios . 575 110 [=Lin] 6E1 1537
Coals min KAF (NPY)
| Inveslment costs RdK D g 112 128 £
Ivealmen! pubkc
| infrastuctue ) & Q
Irveeasiereral ol depat 4 ! -1 B
Remowalclermng oosts 150 -100 =100} 140
Employmen effacts
jposls conlrackors) o Q 1 4 4
Heallh cosis 1407 45 -3 =45 13
Total costs o7 48 g 22 352
Bsisnce min WAF (NP &1 E1 E73 603 | 1185
Qperator of | Revenwss wiln NAF [N
15LA Groza mamgn -1565 &2 2557 237 2637
Totef mvenuds 1565 g oeEy PALT ZEIT
Cosks min NAF [NPFY}
Crperalional costs 1218 153 1006 1080 1022
| Lease 130 o 56 55 2065
Purchasa of ISLA g o 0 i o
Inweskmenl costs [SLA i 67 1006 1136 1]
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Cessanta A i -13 -14 ]
Foiil Cosis 1308 Loy 205 Xroh 2157
Sedenice ki HAF (WNFW] -053 =360 53 120 4G9

Optkemittie oreasth p-ath high health toms estimation, shara RAK inimastmonts (ase 4a + Ga) i 100
Ennaiibyity anairsm N9 clesming costy onty demoltien costs

Curgpcat YA JSLA + comracions.
opration 51 40 B 500 1188
A contrerlom
nwesiments B 56 56 &4 0
VA comraclarg
eyl 88 1] 51 -51 r2
W ol depot B (i 3 4. 4
VA shutdoun B4 '8 w1 123
VA RdK, (base} -18 0 11 11 29
Employmet sffacts. -
(parsng tehalis) 330 15 =163 67 222
Vahwe Incroase (SEA sita i) 1 4 1] 1]
Sak: ol IGLA to foreignes, g 0 0 ] 0
Tot revenuss ' 411 118 B04 a1 1630
Cosls min HAF
S e ST Y™ S I I
Frrvestment pubbe
MifrRLEelule 1] n i Ll
e bmant o dopwel ;] -4 -4 [
Removakcesning oo 143 { -5 TS s
Emproyment effocts '
fcosts conlractors} 5 i 4 -4 4
Hasatth cogls Dt 45_1 ) -4 23
Totad costs a3 ! £2 5 217
Batance min NA- (INFY] =450 4 a7 545 1322
Operator of | Revenues min MAF [(HFY] _H_ 1
iSLA G0 mianipn. -15&5} B2 FRET Z3TT o P
Yolaf revenues -1565% &2 FeoTd 23rt 2527
Cots min HAF (NFY)
Qperaticna ¢oals -1216 153 1006 10E 1522
| Lease 130 1] i3] o6 265
Purchase of ISLA 0 a 0 0 o
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Hpvesiment eosts JSLA D 350 1257 1420 D
Cessantia 40 2 Az 14 a0
Tolat posis - 1306 514 zao6] 7540 2157
Balance mi NAF [(NPV) 259 43 251 -164 469

Passimiali: growih path, high health costs estimation, shem RdK in imvesimentz {cose 4a + Ba) iz 10%.

Sarsirty anatysia: oo teaning costs only damalion cests

teland of | Revenwes min MAF (N
Curacao Wh ISLA + contraciors
| Oparation 751 A 645 605 1189
WA conraclon
| invesmments 0 Sk 6 B4 L3
WA aopliation
remoyvalceang 58 g -51 -51 iz
VA o7 gepol & g 3 3 4
VA shuldown -84 8 W 127 123
| YA K (ase) 19 il 1] 1 ray
Employmanl effoct:
tpersennel benefita) 144 G EE -Th o4 |
Valug ncresize [SLA sie 1 q 4] fi
Zale of 1SLA tp loreigner a ] 1] 0
Tedal revientugs 07 114 TO0 678 1513
Costs min NAF |NPY)
Invesineel coste PR 0 118 140 158 0
Investiment pubbc
infrastruciuia 0O 0 ] O 0y
Irvaecalrnent o depot it -4 4 G
Rempvalcleaning cosis 143 1 i o s
Empoyment pfiook
[cosls contrectors) 5 1] 4 4
Health cosls -10¢ —35 -3 43 208
Todal ensls 49 T3 52 35 7
Bairmce min MAF (MPV) H56 38 558 543 _ 1196 |
Operator of | Revanues min MAF (MPY] R
ISLA Gruss margin -1555 a2 557 2577 2827
Total revenes - 1565 &2 2357 37T at2d |
Costa min WAF [NPV)
Operationsl cogts -1216 155 TN 108D 1922
Leime -130 & 56 55 208
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Purchase of 5L a o o 6l Q
Invesimem costs. ISLA 0 350 1257|1420 )
| Cossantia ag 2 S EE T S
| Tetal costs 1208 514 2306{ 2540 2157

Bidlercr sy MAF (NPY) 250 432 251]  -164 469
Tape 21 Optimetic grwwth path, tgh Feaith cosie extmaiion, share RdK in imestiments (cass 4a + 5a) s 10%.
Serskivity enalysls: cearing coste + 30050, no.ahange in demalifion costs

landof | Revenues miin MAF:NPV)
Curacat VA ISLA + corbracions ,
b Gpreration . 75 40 &8 B0 1189
VA conTacios. .
l investmens a 55 55 54 0
.| VA contraclors
iemovslickarng 196 0 0g] e 144
. VA oil depot & 0 3 3 4
WA S A . -84 # oo 127 123
: Vi RAK (eese) -1 0 1 1t 20
I Employrenl effacls
T 340 15 ass|  -er 222 |
Valee incroase HELA Site . 7 fl Q 1)
I Saka of ISLA bo foreigrar 1) 4] ] L] 1]
| Tolal FEvones 313 119 ) SME 17
l Costs min HAF [HPY) e ———
frvesimen costs ROK [ mi 140 158 0
. hrwcasstman pubic
l i asirclure o 4] fi )] Q|
Invasiemerd ol depol a i} -4 -3 &
Removalicleaning roats 266 0 -i49 148 210
I Employment effects
{catlt sorratiorn] o Iy 4 4 4
Mgl costs -107 ~45 -3 -49 20%
I | Totoleoets 192 73 1] 4p 477
I Baance mid MAE (INFY) 505 45 hEE 5o 12E0
Cperator of | Revenues min MAF {NPY}
l IS6A Gross marg -1565 az 25s7|  aarT PBIY
Tofof revenues -1555 ] 2557 2377 2897
l Cogts it HAF (NPY)
L _| Oprationed costs f —tzw] 153 1005! 1080 i ! i
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legze =130 1] - 56 206
Purchage of ISLA a ) Q 1

I anl oosbs LS LA 4 389 §287 1420 (1]
Cessanlia 40 z -13 -4 |l
Tofal cosis -130& 514 2306 2540 215¢
Batarce min NAF {NPV) 265 433 251 164 469

Fessimistic grewth path, high Reakh coste astimatian, share Rg in kvesinents (caae 93 + Sat is 10%.

Sensiliviy analysis; Hesmng costz + 300%, 0o change in damabting sests

Istand of

=
‘m -n -‘3 _'.’! -

-
4

Revanues min NAF (KPY)
Curacao VA ISLA + confracikors ’ ]
operadion -Te1 40 545 B0 1183
| YA conratioms
westmants 0 BS &6 B n
Vi conlracios
resticericleaning 195 i) 102 -162 144
VA ol deped & o -3 -3 4
WA shuldoen -B4 & 108 1z 123
WA Rl (lozee) -1% a 11 11 29
Employrend eibecis
| {personnel benefits) 14d & ] ~0 i
Value npreape ISLA i 3 1] 3] 1] a
| Sak ol ISLA Iofareigmer § @ el 0 o -l
Trdof rvmenies minil) 110 : B0 627 1585
+'
Costs min NAF WPV
Investment costs Rl i 11% 140 158 Q
Inesbmeanl pulsc
MHEsTuciire 1] o 0 i
Invesimen oil dopol B -4 -4 &
Femgvalfticaning cosis 288 0 149 145 210
Employment effgcts
Cowte COPATIrE] K ] 4 4 4
Healh coats =107 =5 =3 -9 203
Told cogls 192 73 -13 -40 422
Bafartie i NAF NP 701 a3 651 EG7 163
Oparater of | Revenuss miln NAF [MNPY)
LA, Cinoas maigin -1565 a2 2557 2377 2827
Tof reventins ~-1565 s 2557 2277 2627

Coste min NAF (NPY)
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Cperatienat costs 1218 5 006 oLt 1922
Lease 130 0 58 56 208
Purchase of ISLA ) 0 0 P 0
Invesimen! cocks [SLA 1] 59 1257 1420 o
Cossaniia a0 2 -3 14 kT
Teital Gosls - 1206 514 Zie 25400 2157
| Balance M NaF {NPV] 259 -432 251 164 459
-
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