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1- Introduction

The Economic Literatuic On The Interface Between Environmental Policies
And International Competitiveness Has Grown Rapidly Over The Last Decade
(Dean 1992) A Major Focus Of This, Literature Has Been Tle Assessment Of
Whether Differences In Developed Countries Environmental Regulations Have
Affected The Production And Exports Of Pollution Intensive Products And Or
Whether Do Some Countries Strategically Manipulate Their Environmental Poli-
cies To Confer Some Competitiveness Benefits On Their Domestic Industries
Though Theoretically These Concemns Arc Well Conrirmed, Tinfonunatcly, There
Is No Conclusive Answer Either QusTion And If Is Rather A Case By Case Issue.
For Example Low And Yeats (1992) Have Suggested That "Dirty"Industries In
Developed Countries Have Suffered Loss Of International Competitiveness Over
The Last Three Decades As A Result Of The Relatively High Environmental
Standards In Developed World. Whereas, Jaffe Et Al (1995) Conclude That There
Is Relatively Little Evidence To Support The Claim That Environmental Regula-
tions Have Adverse Effects On Competitiveness. '

Nonetheless, Concerns Are Growing Particularly In Developing Countries
About The Possible Misuse Of Environmental Measures And Standards To Dis-
criminate Against The Penetration Of Their Products Into The Developed Coun-
tries Markets. These Concerns Are Coupled With Growing Domestic And Inter-
national Pressures On Developing Countnes To Set Up Measures To Protect The
Environment, Which If Succeeded, May Lead To An Increase In Production
Costs And Reduction In Exports Particularty From Pollution Intensive Industries.

- Thus There Is An Important Trade-Environment Dimension At Stake, Which

Warrants Further Analysis Of The Issue. Kuwait As A Small Open Economy Em-
barking The Road Of Developing And Diversifying Its Industrial Base Certainly
Shares Similar Concerns And Faces Similar Effects And Tradeoffs As Other De-
veloping Countries. The Purpose Of This Study Is To Shed Lights On The Possi-

“ble Impacts Of Domestic And International Environmental Regulations On Ku-

wait Exports Of Chemical And Petrochemical Products.

The Rest Of The Paper Is Organized As Follows: Section 2 Provides Back-
ground Information On The Status Of The Chemical And Petrochemical In-

_ dustry In Kuwait, Section 3 Presents The Domestic And International Regula-
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tory Regimes Affecting The Industry, Section 4 Summarizes The Interviews
Results And-Sketches The Possible Regulatory Scenarios; Section 5 Presents
Methodology And Some Exploratory Results And Section 6 Concludes.

2- Overview Of The Chemical And Petrochemical Industry In Kuwait

Kuwait Has Focussed Very Early On The Development Of Its Chemical
And Petrochemical Industry With A View To Utilize Its Comparative Advan-
tages And Diversify Tts Industrial Base And Exports. This Resulted In Kuwait
Being The First Country In The Gulf Region To Start Manufacturing Of Pet-
rochemicals, When Established Its Fertilizers Industry (Mainly Ammonia
And Urea) In The Early Sixties (Eitony, 2001), Unfortunately The Country's
Efforts To Foster A Strong Petrochemical Industry Were Not As Successful
As Those Of Its Neighbors, e.g. Saudi Arabia, Qatar And UAE Because Of
The Small Size Of Its Domestic Market And Because Of Its Locational Disad-
vantage Vis A Vis Its Gulf Competitors With Respect To The Foreign Mar-
kets. Thus The Country's Chemicals And Petrochemicals Industry Remains
To Be Dominated By Small Size Producers, Mainly Of Final Petrochemical
Products, Such As Polyster And Alkyd Resins, Or Products Derived From
Them, Such As Paints, Detergents And Plastics, And Who Essentially De-
pend On The Importation Of Their Raw Materials. This Situation Continued
Until 1997, When Large Scale Export-oriented Production Of Ethylene Gly-
col And Started In The $b2.1 Giant Petrochemical Complex Of Equate.

2.1 Production Structure

Table (1) Reports The Key Production And Employment Statistics In The
Chemical Sector For The Years 1985, 1990, And 1999. The Table Reveals That
The Industry Consists Mainly Of A Few Number Of Small Size Producers
With, Paints And Soap Manufacturing Accounting For More Than 60% Of The
Establishments And With Fertilizers Manufacturing The Only Large Size Pro-
ducer In The Industry, Accounting On Average For More Than 70% Of Produc-
tion And Value Added. In Addition, It Is Also Worth Noting The Large In-
crease In The Size Of Fertilizers Industry Between 1990 And 1999 With The
Same Level Of Labor Force, Hinting The Possibility Of Unexploited Econo-
mies Of Scales. Otherwise, Except For The Emergence Of Soap Manufacturing,
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The Table Indicates That The Structure And Composition Of The Chemical In-
dustry Remained Largely Unchanged Over The Period 1985-1999.

To Further Understand The Productive Capacities In The Chemical In-
dustry, Table (2) Reports A Time Series Of Output Values For Selected
Chemical Products (Mostly Solvants) Over The Period 1994-1998. It Is No-
ticeable That The Series Shows Only Minor Fluctuations Around Otherwise

" Constant Output Levels, Indicating More Or Less Full Utilizations Of The
Installed Capacities. Moreover, The Series Seems To Suggest That Most Of
The Products Are Directed Towards The Domestic Market And The Only
Export Capacities Available Are In The Ammonia And Urea Pertilizers.

Table (1) Key Statistics 0f The Chemical Industry In Kuwait

5] = — — T -
s£| £ | 38| 38| $8
S = = Sy = = & =
22| &2 | Fg | 58| 28
= &= -
1985
Basic industrial chemicals ) 276 200 5000 1600
Fertilizers and pesticides 1 1708 14700 25200 15400
Synthetic resin and plastic o 0 o] 0 0
Paints and lacquers . 6 364 1400 10800 3700
Drugs and medicine o] 0 0 0 2]
Soap and cleaning preparations 0 0 0 o] 0
Other Chemicals 5 218 S00 2900 1100
1990 )
Basic industrial chemicals .6 352 518 7127 3008
Fertilizers and pesticides 1 795 2479 19956 9661
Synthetic resin and plastic Q 0 0 0 o
Paints and lacquers ’ ‘8 345 763 5969 2296
Drugs and medicine 4] 0 ’ 0 o 4]
Soap and cleaning preparations 4 275 372 - 3654 1607
Other Chemicals 3 32 187 773 437
1999
Bas:c industrial chemicals 6 328 1056 6293 3106
Fertilizers and pesticides 1 1061 15045 42715 31002
Synthetic resin and plastic Q 0 0 0 O
Paints and lacquers 7 222 797 6111 1803
Drugs and medicine o o] 0 o 0
Soap and cleaning preparations 7 272 73s5’|  s202 2378

Source: UNIDO Industrial Statisics.
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Table (2) Production Of Selected Chemical Products In Kuwait |
{in 000 tons unless specified)

1994 1995 1996 1997 1998
Chlorine 144 - 162]. 15 18 194 |
Caustic Soda _ 16.3 18.3 16.9 20.3 218
Hydrogen Gas (000 cub m) 458 50 49 49.8 54.5
Hypoclorite Sodium (000 cub m) 15.8 9.6 7.9 9.1 10.9
Hydrocloric Acid {m gallons) 14 1.7 1. 191 22 2.6
Amonium Hydroxide : 474 599.4 501 525.6|. 5502
Detergents ‘ 0.8 0.9 0 o 0
Urea - 681 849.4 774.5 757.6 786

Source: Central Statistical Office, Ministry Of Planning. Kuwait

On The Other Hand Large Scale Production And Export Of Petrochemi-
cal Products Have Started In 1997 With The Opening Of The Equate Petro-
chemical Complex For Operations. The Complex Produces Ethylene (Basic
Petrochemical), Ethylene Glycol (Intermediate Petrochemical) And Polyeth- |
ylene (Final Petrochemical) With Initial Installed Capacities Of 650, 350,
And 450 Thousand Tons, Respectively. The Project Employs Cutting Edge
Production Technologies Supported By Union Carbide For Ethylene Glycol _
And Polyethylene Products And By Brown And Roots; Inc. For The Ethy-
lene Product. Current Production Levels For Ethylene Glycol And Polyethy-
lene Are Respectively, 400 And 600 Thousand Ton Mostly Directed To The
Export Market. : '

2.2 Efflclency

The UNIDO Industrial Data Along With The Simplifying Assumptlon
That Only Two Factors Of Production, Labor And Capital Are Involved En-
able Us To Compute Crude Estimates Of Efficiency Rates In The Chemical
Industry. The Computation Uses The Linear Programing Technique DEA,
Data Envelopment Analysis (Coelli Et Al, 2000). Table (3) Shows The
Computed Mean Efficiency Rates For The Years 1985, 1990, 1995, And
1999. Even Though Our Computation Ignores The Technical And Alloca-
tive Efficiency Of Using Raw Materials And Other Inputs In The Produc-
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tion Process, The Results Are Still Supportive Of High Efficiency Rates In
The Industry. Interestingly, The Results Confirm To A Large Extent Our
Observation That Production Capacities Are Fully Utilized In The Industry,
Which, Other Things Remaining Equal, Should Translate Into High Techni-
cal Efficiency Rates. The High Allocative Efficiency Rates Suggest The
Presence Of Good Management, Which In Turn May Be Explained By The
Small Size Of The Establishments And By The Fact That All Establish-
ments, Except One, Are Owned And Operated By The Private Sector. The
Declining Trend In The Efficiency Rates Between 1985 And 1999, On The
Other Hand, May Be Apt To The Age Factor That Most Of The Chemical
Industries Were Established During The Early Eightics. Nonetheless, The
Main Conclusion To Be Drawn From This Exercise In Relation To Our
Subject In This Paper Is The Clue That There May Not Be Much Room For
Efficiency Improvements In The Industry To Be Realized Through Chang-
ing The Production Processes To Comply With Environmental Regulations,

Table (3) Mean Efficiency Rates In Kuwait's Chemical Industry (%)

> o O

EY %8 g 2

2.2 9 0.9

=8 28 =)

8E =8 S

=] <@ gl

1985 98 99 97
1990 99 99 99
1995 92 08 90
1999 92 90 85

.Source: Author’s Calculations Bascd On UNIDO Industrial Statistics.

.2.3 GDP Contribution

The Contribution Of The Chemical Industry To The GDP In Kuwait Is
Quite Small. Table (4) Presents This Contribution In The Form Of Percent-
age Shares Of The Manufacturing Sector And Of The Total GDP Over The
Period 1994-1997. As Evident From The Table, The Share Of The Sector
Remains Within The 5% Range Of The Manufacturing GDP And Less Than
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1% Of The Aggregate GDP Over The Whole Period. This Implies That The

Economy Wide Costs Of Any Policy Measures Affecting The Sector, Envi-

ronmental Regulation, May Be Quite Limited And In A Sense Would Sup-
port The Partial Equilibrium Strategy To Be Followed Latter In The Paper
“To Study The Economic Effects Of Such Measures.

Table (4) Contribution To GDP Of Chemical Industry In Kuwait

1994 | 1995 | 1996 | 1997

% of Manufacturing |6l 7.0 6.0 45
% of GDP 0.6 0.8 0.7 0.6

Source: Central Statistical Office, Ministry Of Planning, Kuwait.

2.4 Exports

Important Competitiveness Aspects Of Environmental Regulations Are
The Effects On Exports And Trade Direction. Table (5) Presents The Export
Performance Of The Kuwait Chemical Industry Over The Period 1995-
1999. In This Table Column 1 Displays The Total Volume Of Chemical Ex-
ports, Column 2 Displays The Dollar Value Of Exports, Column 3 Its Per-

- centage Share Of Total Exports, Column 4 Its Percentage Share Of Non-oil
. Exports, Columns 5-8 The Dollar Sales In The Major Export Destinations
(Kingdom Of Saudi Arabia And United Arab Emirates, India, .Singapore,
And The United States), And Column 9 Displays The Trade Balance In The
Chemica! Industry Indicated By The Ratio Of Dollar Value Of Exports To
The Dollar Value Of Imports. '

The First Point To Note Is The Large Jump In Exports Volume And Pro-
- ceeds After 1997 Due To The High Value Petrochemical Exports (Which
' Are Classified By The Source A$ Chemical Products) Following The Com-
mencement Of Production In The Equate Petrochemical Complex. In Partic-
ular The Tonnage Volume Of Exports Increased By About 50% And The
Dollar Value By Nearly 300% Between 1997 And 1998. This Magnified
The Contribution Of The Sector To The Total Country Exports From Less
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Than 2% To More Than 6% And Its Contribution To The Non-o0il Exports
From The 30% Average To More Than 60%. The Second Point To Note Is
The Growing Importance Of The East Asian Markets As Primary Outlets
For Kuwait Chemicals Exports, Accounting For More Than 30% Of The
Total Export Market. Nonetheless, The Table Seems To Suggest Intense
Competition In These Markets, Reflected In The Volatility Of The Individu-
al Country Shares. In Contrast, The Gulf Market Ranks The Second With A
Limited Absorptive Capacity Of Less Than 10%, Yet Is Quite Stable
Through Out The Observed Period. The US Market, On The Other Hand, Is
Quite Limited'Absorbing Only An Average Annual Value Of 3 Million Dol-
lars. The Size Of The European Market Is Not Reported Because Of Data
Availabﬂity Problems But Expected To Be Small. The Third Point To Note
Is The Tremendous Improvement In The Trade Balance In 1998 And 1999

. After The Marked Deterjoration During 1995-1997. This Is Because The
Expanded Petrochemical Production After 1997 Has Substituted For Im-
ported Raw Materials For Domestic Petrochemical-based Manufacturing
And At The Same Time Has Boosted Export Levels Resulting In A Net
Trade Surplus Of 6% In 1999. '

Table (5) Values And Direction Of Kuwait Exports Of Chemical Products

Flows to Major Destinations (m$)

z | E -
‘@ 5 2 & w %
§ | & ] 4 | =E s | ES
. o E f'_ﬂ_ = g B o = = g
S| 8| F | F Q|88 5| 8| &|as
== St - = =1 o "g -a c% v u 9
) © B = < i = B0 o =3
s = a E 5t - ] = g2

= < | 6 |28 RO S <

° B “ -z

' =
1995 | 1591 261 2.0 37.9 14 82 na 2.5 0.46
1996 | 1504 | 225 1.5 31.3 20 110 na 3.5 0.37
1997 | 1549 | 204 1.4 13.5 19 72 na 29 0.30
1998 | 2256 591 6.7 619 | 39 49 123 29 0.89
1999 | 2297 | 646 5.8 62.1 na- na na na 1.06

Source: Country Profile, The Economist Intelligence Unit, UK.
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As To The Product Composition Of The Exports, The Available Data Is
Quite Scarce And Scattered. Table (6) Provides Breakdown Of Export Vol-
umes For Selected Chemical Products Over The Period 1994-1998, And Ta-
ble (7) Provides A Time Series Of Export Proceeds For Manufactured Ferti-
lizers And Ethylene Products Over The Period 1995- 2000. The Volume
Data Depicts A Fluctuating Pattern In Urea Exports Around An Annual Av-
erage Of 750 Thousand Tons And A Fluctuating Patterns In Ammoina Ex-
ports Around An Annual Average Of 60 Thousand Tons After An Initial
Large Drop From 47.2 To 67.4 Thousand Tons Between 1994 And 1995.
An Trregular Pattern Involving Sipall Quantities Of Exports Is Also Appar-
ent For Chemical Products Such As Chlorine, Caustic Soda And Hydroclor-
ic Acid. Table (7), On The Other Hand, Depicts A Graduaily Declining
Trend In The Proceeds From The Exports Of Manufactured Fertilizers From
53,8m KD In 1995 To 19.5m KD In 2000. More Important, The Table
Marks The Great Contribution Of The New Born Petrochemical Industry To
The Exports Proceeds, Manifested In The Dramatic Growth In The Value
Of Ethylene Products Exports From7.7m KD In 1997 To 132.5m KD In
1998 And Further To 196.3m KD In 2000.

Taple (6) Exports Of Selected Chemical Products In Kuwait

(in 000 tons unless specified)

1994 1995 1996 | - 1997 1998
Chlorine 0. 0 0 0 26
Caustic Soda ’ 18.5 L1 | 2 13
Hydrogen Gas (000 cub m) 0 0 0 0 0
Hypoclorite Sodium (000 cub m) 0 0 0 0 0
Hydrocloric Acid (m gallons) 0 0.9 i 1.6 1
AmmoniumHydroxide 472 674| 519| 878 60
Detergents 0 0 0 0 0
Urea ' 703.8| 8765 7948| 7496| 773.1

Source: Central Statistical Office, Ministry Of Planning. Kuwail.
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Taple (7) Kuwait Exports Of Ménufacture.d
Fertilizers And Ethylene Products (m KD)

: ‘ 1995} 1996 | 1997 | 1998 | 1999 { 2000
Manufactured Fertilizers - |  53.87 445| 303 200 1720 195
Ethylene Products ) 0] 77| 1325} 1615| 1963

Source: Central Bank Quarterly Bulletin, Kuwait

3. Domestic And International Regulatory Regimes
Affecting Kuwait Chemical Industry.

3.1 The Domestic Regulatory Regime

A Resolution Establishing The Kuwait Environmental Authority (EPA)
. Act Was Passed In October 2001. The Law Is Expected To Come Into Force
In October 2002. Among The Articles Affecting The Chemical And Petro-
chemical Industries Are: -

]. Article 1 Requires That An Environment Impact Statement Be Pre-
pared For Each New Project Or An Extension/change Of An Existing
Project Be Submitted To The EPA As A Prerequisite For Getting The
License.

2 - Article 7 Reciuires The Establishment Of An Appropriate Work Envi-
ronment And Specifies Maximum Work Exposures For The Various
Chemical Substances.

3. Article 14 Specifies The Environmental And Safety Standards For Pro-
duction, Transport, Export, Import, And Storage Of Chemical Sub-
stances. '

4. Article 17 Specifies Standards For Packaging And Labeling Of Chemi-
cal Substances. '

5. Article 57 Deals With Industrial Sewage And Its Treatment.
6. Articles 78 And 79 Specify Standards For Emissions Generated By
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Production Processes.

To Comply With The Provisions In The Act, Chemical Industries Have
To Instali Modern Technologies And Emissions Control Systems, Put Better
Air Filtration Systems, Replace Some Inputs, E.g., Replacing Gasoline,
Which Contains The Dangerous Benzol Substance With "white Spirit" In
Machine Cleaning, And Provide Better Protection And Safety Systems To
The Workers. '

3.2 The !nternational Regulatory Regime

Two International Regulatory Regimes Affecting Kuwait Exports Of
Chemical Products Are The Existing And Future Regulatory Systems In
The Export Markets, And The Multilateral Trade And Environmental
Agreements Dealing With Chemical Substances.

3.2.1 Regulations In Export Markets

The Largest And The Most Growing Market For Kuwait Chemical Ex-
ports Is The Asian Market, Followed By The Arab Market, The EU And
The US Markets. - '

The Status Of The Different Environmental Regulations In The Asian
Market Is Summarized On Table (8), Which Is Compiled From The Infor-
mation Provided By The US-ASIA Environmental Partnership Oifice
(Www.usaep.org). The Table Is Seif Evident In Showing Various Degrees
Of Strictness, Compliance, And Enforcement Across The Asian Markets.

In Contrast EU Has The Most Stringent System Of Environmental Regu-
lations In The World. The EU Directives On Chemical Control Include:

(A) Chemical Testing And Notifications:
1. Harmonization Of Good Laboratory Practice (GLP).

2. Inspection And Verification Of GLP In Accordance With OECD
Recommendations.

(B) Standards For Classifications, Packaging And Labeling Of Danger-
ous Substances. '
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(C) Guidelines For The Imports And Exﬁorts Of Dangerous Substances.
In The Case Of Prohibitions This Is Further Subjected To The UNEP/
fAO Prior Informed Consent (PIC) Procedure.

(D) EU Directives Prohibit The Placing On The Market And Use Of De-
tergents Where The Average Level Of Biodegradability Of The Sur-
factants Contained There Is Less Than 90% For The Four Categories:
Anionic, Cationic, Non-ionic, And Ampholytic And Further Provide
The Test Methods For Compliance.

(E) The National Chemical Federations Estimated That EU Chemical In-
dustry Environmental Expenditure Has Averaged 3% Of Sales During
1996-1998 Mostly In Operating Cost. This Compliance Costs Are Ex-
pected To Increase With The Implementation Of A CO, Program To
Meet The EU Target Under The Kyoto Agreement (Www.cefic.org).

(F) The White Paper On The Strategy For A Future Chemicals Policy
(Feb. 2001) Whose Objective Is To Achieve High Level Of Protection
For Human Health And The Environment While Preserving Industry
Competitiveness Includes The Following Elements:

1. Calling For Global Harmonization Of Testing Procedures, Thereby

Testing Obligations Are Extended To Exporters And A Recognition
Of Non-EU Tests Is Achieved. :

2 - Conformity With EU Obligations Under WTO By Ensuring Equal
Treatment Of Imports And Domestic Products In Terms Of Testing
Requirements.

The US Market, On The Other Hand, Has A Regulatory Regime That Is
Similar To The EU But Less Stringent. In Contrast The Arab Countries Are
At Similar Stages In Terms Of Regulations, Compliance And Enforcement
Compared To Those Prevailing In Kuwait Domestic Market. In Particular The
GCC Countries Follow Common Directives For Product Specifications®.
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3. 2 2 Multllateral Trade find Enmrunmental ngeements

* Kuwait Is A Member Of The WTO And A Party To Many Intematlonal
Environmental Agreements And Thus Certainty Has To Observe Its Obliga-
. tions Under These Agreements In Its Production' And Trade Of Chemical
Products. Examples Of Multilateral Environmental Agreement (MEA) Are’
The 1992 Rio Declaration, The 1992 Framework Convention On Climate
Change (FCCC), The 1992 Convention On Biodiversity, Montreal Protocol
On Ozone Depletion Substances, Basel Convention On Transboundary
Movements Of Hazardous Wastes, The Convention On The Law Of The
Sea (LOS), And The 2000 Protocol On Biosafety.

- The Most Important Elements Of The Provisions In These International
- Agreements That Are Relevant To Production And International Trade In
. Chemical Products Are The Following: ‘ '

1. The Precautionary Principle Included In Many MEA May Be Abused
To Erect Trade Barriers: '

(A) Articles XX And XIV Of The GATT/WTO Contain General Excep-
tionswhich May Be Utilized To Impose Countervailing Environmental
Measures To Protect Domestic Industry, See Babiker Et Al (1997). Arti-
cle 5(7) Of The Agreement On The Application Of Sanitary And Phyto-

-sanitary (SPS) Measures Lays Down Rules On The Procedure To Be
Followed In The Event Of Risk And Insufficient Scientific Evidence.

(B) The Agreement On Technical Barriers To Trade (TBT) Allows Ac-
count To Be Taken Of The Risks To Human Health, Animal Health
And Environment In Regulatory Measures.

(C) The Doha Declaration Allows Country To Take'Any Measures For
Protecting Human Health, Animal Health And The Environment At
Levels It Considers Appropriate Subject To The Requirement That
They Are Applied In Non- Discriminatory Manner.

2. The ‘Chemical Tariff Harmonization Agreement (CTHA) Under The
. Uruguay Round Calls For Harmonization Of Tariffs On Chemical
~ products To Rates Between 5.5 And 6.5 Percent, '
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3. The Ozone Depletion Agreements Restrict Trade In CFCS And Other
Ozone Depleting Substances.

4. The UNEP/FAO Prior Informed Consent (PIC) Requires Exporters To
Inform Importers Before The Shipping Of Certain Hazardous Chemi-
~ cal Pesticides To The Importing Country. '

5. There Exists An Internationally Recognized System For Product Certi-
fication Which May Help Manufacturers Comply With International
Environmental Product Standards. The System Is Developed By The
International Standardization Organization (ISO), An International
Group With 140 Member Countries. In Particular ISO 14000 Is An
Environmental Management Certification System That Provides Com-
prehensive Environmental Investigation Of Products. |

4. Interviews And Regulatory Scenarios

4.1 Summary 0f Interviews

The Study Has Considered Interviewing 13 Manufacturers: Two Petrochemical
Manufacturers, A Chemical Fertilizers Manufacturer, Five Plastic Manufacturers, And
Five Manufacturers Of Other Chemnical Products, Such As Detergents, Industrial Sol-
vents, Insulation Products, Paints, And Resins. These Manufacturers Represent 35%
Of The Number Of Chemical And Petrochemical Establishments, Contribute More
Than 70% Of Chemical And Petrochemical Production And About 90% Of Exports
{Public Authority For Industry, 2002). In Addition, Officials And Research Scientists
From Kuwait Institute Of Scientific Research (KISR), Kuwait Environment Protection
Authority (EPA), Kuwait Public Authority Of Industry (PAT), And The Kuwaiti Envi-
ronmental Protection Society (KEPS) Were Interviewed On Issues Related To Regu-
lations, Standards, Monitoring, Enforcement, And The Status On The Used And The
Best Available Waste Treatment And Disposal Technologies.

In The Following A Brief Summary Of The Manufacturers Interviews Is
Prévided: : ‘

4.1.1 Awareness

100% Of The Intervieweces Are Aware That Environmental Specifica-
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tions And Procedures Do Limit Export Of Their Products Into Developed
Countries Markets And Even Into Some Important Arab Countries Markets,
Such As Saudi Arabia. Yet Many Manufacturers Complaint That The Min-
istry Of Commerce And Industry Does Not Provide Information On Stan-
dards And Regulations Relevant To Their Products In The Different Export
- Markets. Further, 40% Of The Interviewees Claim That, Whenever There Is
Differentiation In Standards Across Markets, They Comply With The High-
est Standards Requlred In All Export Markets.

4.1.2 Experience With Trade Bisputes

None Of The Interviewees Has Ever Faced An Environmentally Based
Trade Dispute Yet Some Manufacturers Have Encountered Problems And
Trade Disputes Of Other Forms, Such As Packaging Requirements And
Custom Measures. For Example, One Manufacturer Mentioned That Fumi-

gation Requirements In Certain Export Markets Did Cause Delays And Ad-
ditional Costs.

4.1.3 Perception 0T Enqirunmental Harriers To Trade And Competitiveness

40% Of The Interviéwecs Agree That The Imposed Environmental Spec-
ifications And Procedures In Developed Countries Export Markets Are En-
acted For Genuine Concerns, Such As Public Health And Environmental
Safety, Rather Than For Retaliatory Or Protectionist Motives. In Contrast,
20% Have Expressed Fears That The. Spread Of Such Measures In Export
Markets May Potentially Constitute Real Barrier To Trade And Competi-
tiveness.

4.1.4 National Treatment

 Almost All The Interviewees Feel That There Is No Discrimination
Among Local Producers With Respect To The Domestic Specification And
‘Procedures, Yet A Few Think That There Is More Government Support To
The Exports Of Public Enterprises.

4.1.5 Testing And Certification

Interviewees Claim That There Is No Any Form Of Testing Performed




Acase Study Of Kuwait Chemical& Petrochemical Industry Dr. Moustafa Babiker

By Government Institutions And That There Are No Government Laborato-

ries To Do Such Testing. However, 60% Of The Interviewees Conduct Reg-
~ ular Testing Of Their Products Using Their Own Laboratories Or/and Com-
mercial Laboratories, Such As Those Of The University Of Kuwait And
KISR, At Costs Ranging Between 0.02% And 0.5% Of The Product Price.
Product Certificates Provided By Some Manufacturers To Customers In The
Export Market Include COA (Certificate Of Analysis) And MSDS (Material
Safety Data Sheet). Further, In Anticipation Of More Rigorous Testing Pro-
cedures In Developed Countries Markets, 40% Of The Interviewees Are
Considering International Ccrtlflcanon Of Their Products Through Invest-
~ ing InISO 14000 . :

4.1.6 Dispute Resolution Mechanisms

: Though Most Of The Interviewees Have Not Encountered Trade Dis-
putes, Many Believe That The Existing Domestic Institutional Infrastructure
Is Too Weak To Provide Effective Mechanisms For Dispute Settlements. In
Particular Many Have Mentioned That National Specifications And Stan-
dards To Judge Product Quality Are Either Absent Or Largely Ineffective.

4.1.7 Product Adjustment And Compliance

80% Of The Interviewees Claim That Their Products And Production
Processes Are In Compliance Given The Existing EPA Standards. Some
Manufacturers Are Considering Changing Or Upgrading Their Production
Technologles Investing In Labels And Packaging, And Implementing ISO
14000 To Meet Future Regulations, To Improve The Image Of Their Prod-
ucts, And To Increase Their Export Shares. The Control Technologies In
Use Are Mostly "End Of The Pipe" Type Such As Smoke Stacks, Filtration,
Collection And Disposal Of Solid Wastes, And Wastewater Treatment Fa-
cilities. Though Such Processes Certainly Involve Costs, Interviewees Were
Very Reluctant To Reveal The Magnitudes Or Types.Of The Effluents, The
Inputs Responsible For The Effluents Or Their Cost Shares, Or Even The
Current Or The Expected Total Cost Of Control. Since The Current Control

Processes Are Mainly "End Of The Pipe" Treatments, Most Interviewees -

Agree That Given The Status Quo The Regulations May Not Contribute To
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Either The Efficiency Of The Production Processes Nor To The Quality Of
The Products. On The Other Hand, 50% Of The Interviewees Are Confident
That Part Of The Control Costs Would Be Passed To Domestic Consumers
In The Form Of Higher Prices. '

4.1.8 Other Interu.ie-wees Congcerns
Some Of The Concerns Raised By The Interviewees Include:

" (A) There Are More Concerns About Bureaucratic Impediments To Ex-
ports At The National Level Than About Domestic Or International
Environmental Regulations. Particularly, Many Are Concerned About
The Volume Of Paper Work Involved In Exports.

(B) Concerns That Lack Of Standards And Testing Procedures In The
Local Market Discourages Investment In Quality Improvements.

{O) Concerns About Dumping That Lack Of Standards And Enforceabili-
ty Resulted In Low Quality Products Being Delivered To The Domes-
tic Market At Very Low Prices. '

(D) Lack Of Coordination Among The Regulatory Agencies.

(E) Complaints That The Public Authority For Industry And The Minis-
try Of Commerce And Industry Do Not Provide Timely Information
On Specifications And Environmental Requirements In Export Mar-
kets.

4.2 Reguiatory Scenarios

Our Conversations With The EPA And PAI Officials Indicate That Many
Existing Chemical Plants May Not Be In Compliance With The Current
EPA. For Example The 1999 Annual EPA Report Reveals That An Inspec-
tion Covering 7% Of The Chemical Plants Showed A Number Of Instances
Of Chemical Pollutants Concentration Exceeding The Maximum Accepta-
ble Levels. The Offending Species Were Acrylonitrile With Concentration

.Of 2.45 PPM Compared To 2 PPM, Sulfur Dioxide With Concentration Of
+ 3.7 PPM Compared To 2 PPM, And Methylene Choride With Concentration

Of 522 PPM Compared To 50 PPM. Results Of The Public Authority For
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Industry Lab Tests For 2001 Showed A Compliance Rate Of Only 32% For
Chemical Products And Even Less Than 1% For Paints (PAI, 2001). A Re-
cent Study By Ghosn And Al-muzaini (2001) Showed Wastewater Pollutant
Conceniration Levels For A Major Fertilizers Plant That Are Well Above
The Current EPA Maximum Acceptable Levels, E.g., With COD Concen-
tration Of (M/1) 475 Compared To 200, Ammonia, (NH;-N) Concentration
Of(M/1) 105 Compared To 3, And With Temperature Of 25-66 C Compared
To 10. On The Other Hand There Are No Available Public Records On
Emission Levels Of Air Pollutants, Yet Our Conversations Indicate That
They May Pose Serious Compliance Problems For The Upstream Petroleum
Industry With Clear Detrimental Concerns For The Petrochemical Industry.

On The Technology Side, Our Conversation With Experts From KISR
Indicate The Availability Of A Wide Range Of Pollution Control Technolo-
gies In The Market. These Technologies Range In. Efficiency And Costs
From The Simple "End Of The Pipe" Types Such As Smoke Stacks, Filtra-
tion And Oxidation Techniques To The More Sophisticated Build-in Physi-
cal And Chemical Treatment Technologies. For Description Of Industrial
Waste Treatment Technologies See Asfari(1996)

There Is A Commercially - Run Waste Treatment Station To Service The
Shuiaba Industrial Area Built In 1999 With A Laboratory For Testing And
Treating Solid Wastes And A Modern Incineration Facility. The Current
Fees Charged Are 35 KD/ton For Toxic Waste And 5 KD/ton For The Non
Toxic Waste. In Anticipation Of An Increased Demand For Its Services As
More Plants Brought Into Compliance, The Station Is Planning To Upgrade
Its Incineration Facility And To Add A Modern Liquid Waste Treatment Fa-
cility. - : ' _

At The Policy Level The EPAa Law Will Come Into Force By October
2002 And The EPA Officials Are Expecting More And More Plants To Be
Brought Into Compliance As A Result. In Fact, With The Date Approach-
ing, EPA Has Already Received A Number Of Petitions From Major State-

owned Sources To Delay Their Compliance, Signaling A Credible Trend Of
Enforcement. '

Given The Preceding Discussion And In View Of Data Limitations, We
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Consider For Our Numerical Exercise Two Regulatory Scenarios. The First
Scenario Involves Bringing Gradually Upstream Petroleum Sources In
Compliance With Prices Of Petrochemical And Fertilizers Feedstock In-

creasing, According To Some Interviewees And Experts Expectations, By
1%-10%. ' '

The Second Scenario Involves Improving Solid And Liquid Wziste.Treat—
ments By 30% Leading To 10%-20% Increase In Costs Per Ton For A Cost
- Improvement Elasticity In The Range 0.3-0.7.

3 - Methodology find Exploratory Results

5.1 Methddulogy

A Partial Equilibrium Framework Is Used In The Analysis For The Rea-
son That General Equilibrium Effects Of Environmental Regulations Are
Likely To Be Quite Limited Given The Small Size Of The Chemicals Indus-

- try In Kuwait (Less Than 1% Of GDP). The Analysis Follows, With Some

Modifications, The Procedure Outlined In Larson (2000). Two Types Of
Environmental Regulations Are Considered "End Of The Pipe" Type Regu-
lations, Such As Waste Treatment And Disposal And Regulations On Spe-
cific Inputs In The Production Process, Such As Those With Respect To
Content, Handling And Usage Of Raw Materials. The Basic Idea Is Simple.
Environmental Regulations Increase Production Costs, E.g., The Average
Cost For The First Type Of Regulations And The Specific Input Cost For

. The Second Type Of Regulations. In The Usual Demand-supply Context,

The Increase In Production Costs Shifts The Supply Curve To The Left And
Reduces The Quantity Supplied And Hence The Quantity Exported Of The
Produce. The Extent Of The Supply Shifts, However, Depends On The

. Stringency Of The Regulations, The Market Elasticities And The Input Cost

Shares. The Task At Hand Is To Quantify These Shifts And Estimate Per-
centage Changes In Exports From A Given Set Of Regulations And Market

Data. ‘

The Market Structure Facing The Kuwait ChemicéllAnd_ Petrochemi-

~ cal Products Is Characterized By Fairly Elastic Supply And Demand

Conditions. In The Domestic Market, Though There Are Few Producers,
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The Interviews We Had Conducted Revealed The Presence Of Intense
- Competition From Imports In Most Of These Products. To That Extent,
The Ability Of Chemicals And Petrochemicals Manufacturers,io Pass
The Costs Of Environmental Regulations To The Domestic Consumer Is
Somewhat Limited. At The International Scene, On The Other Hand,
The Quantities Exported Are Not Large Enough Nor The Types Of The
Products Are Differentiated Enough To Confer A Price-determination
Power On The Kuwaiti Chemical Or Petrochemical Exporter In The In-
ternational Market. Thus It Is Safe To Assume That Exports Demand Is
Perfectly Elastic And The Costs Of Environmental Regulations Mostly
Fall On Profits. |

Provided The Market Structure Situation Described Above, For
Each Of The Two Regulatory Regimes, I.e., End Of The Pipe Regula-
tions And Those With Respect To Specific Inputs, We Consider Two
Cases.® The First Case Is The Situation In Which Both Export And
Domestic Demands Are Perfectly Elastic And The Second Case Is The
Situation In Which Only The Export Demand Is Perfectly Elastic, Le., -
A Case In Which Producers Can Pass Some Of The Environmental
Regulations Costs To The Domestic Consumer In The Form Of Higher

Prices. . __ _ N
5.1.1 "End Of The Pipe" Environmental Regulations

In This Form Of Regulation, The Control Cost Falls On Total Production
Costs, . e. ' '

C=cCWRY) +AY™" )
Where a Is The Control Cost Per Unit Of Output, w And r Are Input
Prices, C1s The‘COSt_ Function, And Y The Level Of Output.
S.1.1 (a): Export And Domestic Demands Are Peffec.tlg' Elastic

In This Case The Supply Function Shifts To The Left From Y = y(p,w,r)
To ¥(p-a,w,r) Where p Is The International Price Of The Product. The Re-
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duction In Output Can Be Computed Along Old Supply Curve Using The

Price Elasticity Of Supply As Follows:

AY P AY P '
== 20D @)
= AR Y ayY

or

%AY = %7;,?, +100

Given The Perfect Elastic Demand Assumption, Supply To The Domes-
tic Market Remains The Same, And Exports Falis By The Full Amount™. In
Percentage Terms The Reduction In Exports Is:

%Al = L x%AY

-

Where E Is The Original Level Of Exports.

5.1.1 [b) Case 2: Only Export Demand 1s Perfectly Elastic

In This Case The Producer Can Pass Some Of The Regulation Cost To
Domestic Consumer. Assuming A Coumnot Competition In The Domestic
Market, The Optimal Mark Up Is Given By:

0

nag,

m= 3)

Where 0 Is The Domestic Market Share Of The Industry, N The Number
Of Domestic Producers And n 18 The Positive Of The Marshallian De-
mand Elasticity In The Domesiic iviarket.

If a Is The Domestic Unit Regulation Cost, ma Will Be Passed To The
Domestic Consumer In The Form Of Higher Domestic Prices. Accordingly

The Percentage Change In Domestic Demand Can Be Computed From The
Demand Elasticity Formulae. '
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%AD = -1, tz—g *100 | (4)

Where PP Is The Domestic Price.

The Effective Per Unit Regulation Cost That Falls On The Producer Is {B
(1-m) + (1-B}}a, Where B Is The Output Portion Sold In The Domestic Mar-
ket. The Percentage Change In Output Can Then Be Computed Using The
Qutput Supply Elasticity:

YeAY =1, [ﬁ(""');("m]“ﬂoo 5)

Where P, = BP® + (1 - B) P Is The Initial Supply Price.
The Percentage Change In Exports Is Given From (4) And (5) By:

YAL = %%AY - %%Al) (6)

] M

5.1.2 Input- Specific Enuirumﬁental Regulations

In This Case Producer Has Two Options: Substitution Away From The

Offending Input And/or Control Of Pollution Caused By The Input. This In
Effect Raises The Price Of The Regulated Input. Following Larson (2000)

By Using The Hotelling,s Lemma And The Duality Properties Of The Profit
Function.

Y _8X _ dX° oY

aw _oP oY oP

(73

Where W Is The Price Of The Regulated Input, X Is The Profit Maximiz-
ing Input Demand, And X Is The Conditional Input Demand

5.1.2 (a) £ase 1: Export And Domestic Demands Are Perfectly Elastic

~ This Is The Case Where The Full Regulation Cost Falls On Profits, Re-
writing (7) In Elasticity Form:

p¢ 4

Ty =~ e ®) |
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The Percentage Reductions Of Output And Exports Are Then Given By:

AW

BAY = iy, =100

And S - (9)
%A[z=%AY*z_-

5.1.2(b) Case 2: Only Export Demand ls Perfectly Elastic

This Is The Case Where Part Of The Control Cost May Be Passed To
Domestic Consumer In The Form Of Higher Output Prices. The Change In
The Total Cost Due To The Regulation Is:

_0C(w,r, ¥)

AC (10)
ow
Using Sheppard's Lemma:
AC = XAW . (1)

With Coumot Competition The Proportion Of Costs Charged To Domes-
_ tic Price, i. e., -

APP = m%AW | | | (12)

Using The Domestic Demand Elasticity, The Percentage Change In The
Domestic Demand Is: :

X AW ’
%AD-_--ng,m?i‘J—D*wo (13)
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With Cournot Pricing In The Domestic Market Equation (8) Becomes:

'’ _ AW ¢
Tyw 1’:, Y Txy e

Where (14)

B= PP+ (- H)P

Accordingly, The Percentage Reductions In Output And Exports In (9)
Become:

w
YAY =11, ?W

+*100
And - (13)

YA = L%AY ~ Q%AD

- -

Were The % AD Is Given By (13).

5.2. Some Exploratory Results

The Results In This Section Are Exploratory And Largely Meant To
Demonstrate The Usefulness Of The Framework Developeed In The Previ-
ous Section. Hence, Readers Are Cautioned Against Drawing Any Sort Of
Policy Recommendations That Heavily Rely On These Results.

Three Groups Of Export Products Are Considered In The Analysis: The
Petochemical Products Of Ethylene Glycol And Polyethylene, The Petro-
chemical Fertilizers Ammonia And Urea, And The Chemical Resins Alkyd
And Polyster.

5.2.1 Ethylene Glycol And Polyethylene

Ethylene Glycol Is A Key Intermediate For Polyster Fiber And Container
Resins. Polyethylene Is Used In A Broad Variety Of Packaging, Agricultu-
ral, Film, And Container Modeling Applications. The Only Producer Of
These Two Products In Kuwait Is Equate, A Joint Venture Between The
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Kuwaiti PIC And Boubyan Companies And The US Company Union Car-

. bide. Current Production Levels Are About 600.000 Tons Per Year For Pol-

yethlene And 400.000 Tons Per Year For Ethylene Glycol 99% Of Produc-
tion Is Exported To Markets In Middle East, Far East, Europe, And Africa.

The Company Uses The State Of The Art Technologies Licensed By Un-
ion Carbide With Specifications Meeting The US EPA Standards. Control
Of Air Pollutants And Wastewater Treatment Are Bulit In The Production
Process. Solid Wastes Are Collected, Treated And Incinerated. Company
Officials Claim That Their Current Emissions And Wastewater Quality
Meet The Proposed Kuwait EPA Standards, Since We Are Lacking The De-
tails On Emissions Levels And Wastewater Quality, We Accept The Claim
And Hence Our Second Regulatory Scenario Does Not Apply. In Contrast
The Company Officials Believe That The Impact Of Upstream Emmisions
Control On Feedstock Prices Is Certainly A Legitimate Concern.

Based On Raw Material Cost Shares Reported In Eltony (2000) And Ad-
justing For Raw Materials Other Than Feedstock And Profit Margins, We Ob-
tain An Estimate Of 25% For The Share Of Feedstock In Total Revenues.
Given The Current Levels Of Capacity Utilizations And The Recent Tends In
The Petrochemical Industry, An Input Elasticity With Respect To Output Of
1.4 And A Price Supply Elasticity Of 0.5 Are Assumed. Provided The Small-
ness Of The Domestic Market Share, Only Case 1 Of Section 5.1.2 Is Consid-
ered. The Calculation Of The Impacts Of Our First Regulatory Scenario On
Ethylene Glycol And Polyethylene Exports Are Shown In Table (9).

Table (9) Impacts Of Higher Feedstock
Prices On Ethylene Glycol And Polyethiene Exports

Low High
% increase in feedstock prices ] 1% 16%
 Output supply elasticity (assumed) 7, 0.5 0.5
Conditional feedstock demand elasticity wrt output (assumed) 75, 1.4 | 1.4
Share of feedstock in total revenues #X_ 0.25 0.25
- PY ’
Exports-output ratio 2 0.99 0.99
¥
% Change in output %AY ~0.175% | -1.75%
% Change in export %Al : -0.175% | -1.75%
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Hence, Our Best Estimate Of The Export Losses In The Petrochemical

Industry Resulting From The Enforcement Of The Kuwait EPA Law Is
Within The Order Of 0.1%-1.8%.

5.2.2 Ammonia And Urea Fertilizers

- Ammonia Is A Nitrogen-rich Fertilizer Produced From Natural Gas.
It Is The Chief Raw Material For The Production Of Urea And Is Used

As One Of The Raw Materials For The Manufacturing Of Several Oth-
~ er Pertilizer Products, Such As Dap. NP/NPK, Ammonia Nitrate, Am-
monia Sulphate, And Nitrogen Solutions. Urea Is The Most Popular
And Economical Of All Nitrogenous Fertilizers Being Used World-
wide. With A Nitrogen Concentration Of 46% In Addition, Urea Is A
Major Raw Material For Melamine And An Important Raw Materlal
For The Manufacturing Of Other Industrial Prcducts.

The Petrochemical Industries Co (PIC) ,a Government Owned Com—
pany,. Is The Only Manufacturer In Kuwait With Export Capacities In
These Products. The Current Production Level For Ammonia Is
700.000 Tons Per Year, Of Which 600.000 Tons Go To The Produc-
tion Of Urea And 100.000 To The Export Markets. The Current Pro-
duction Level For Urea Is 1.000.000 Tons Per Year Equally Divided
Between Prilled Urea And Granular Urea. 99% Of Production Is Ex-
ported To International Markets. Export Markets For Ammonia And
Urea Include Middle East, East Asia, US, And Europe. Average Export
Prices Are Around $ 100 Pei Ton.

Production Activities Give Rise To Three Classes Of Pollutants: Air Pol-
lutants, Mainly, SO,, NH; And Urea Dust; Wastewater Pollutants Such As
Oil, NH,, And Urea; And Solid Wastes Such As Inert Wood And Paper. In
Response To International Demand, Specially In Developed Countries Mar-
kets, The Company Is Planning To Completely Move From The Production
Of Prilled Urea Into Granular Urea By Mid 2003, There By Reducing The
Urea Dust To Zero. Hydrolyser Is Used To Treat Ammonia And Urea In
Wastewater Used Oil And Oil Mixed With Wastewater Are Collected And
Sent To Shuabia Station For Treatment Along With Solid Wastes.
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The Latest Measurements Released By The Company Show The Fol-
lowing Levels For The Different Effluents. The Per Ton Of Output Dis-
charge Rates Of Ammonia To The Atmosphere And The Sea Are Re-
spectively 0.93 KG And 0.23 KG. In Contrast The Corresponding.
Discharge Rates For Urea Are 0.7 Kg And 0.07 KG. The Discharge
Rates For Used Oil And Oil Mixed With Water Are Respectively One
Ton Per 4000 Tons Of Output And One Ton Per 750 Tons Of Output.
The Discharge Of Non Toxic Solid Waste Is At The Rate One Ton Per
2000 Tons Of Output. On The Other Hand Satisfactory Data On Levels
And Concentrations Ot CO, And SO, Pollutants To Judge Compliance
Are, However, Not Available.

The Hydrolyser Treatment Of Descharged Ammonia And Urea Is Built
In The Production Process And The Company Officials Find It Infeasible
To Assess A Separate Cost For This Process. On The Other Hand, The
Costs Of Replacing The Technologies Of Prilled Urea With Technologies
For Granular Urea May Not Be Attributed To Pollution Control Even
Though The Replacement Reduces Urea Dust, Because They Are Dictated
By Market Rather Than By Environmental Concerns. Hence We May Only
Consider The Impacts Of Upstream Pollution Control And The Tightening
Of Regulations On Wastewater And Solid Waste Treatment At Al Shuaiba
Station. : '

5.2.2 (a) "End Of Th-e Pipe" Liguid And Solid Waste Treatment

Since 99% Of Urea Production And 100% Of The Remaining Am-
monia Production Are For Export, This Case Effectively Corresponds
To Case 1 Of Section 5.1.1 Our Second ‘Regulatory Scenario Entails
10% Increase In Cost Of Treatment Per Ton At Shuaiba Station. Giv-
en The Preceding Company's Discharge Rates This Translates Into
0.03$ - 0.06% Increase In Cost Per Ton Of Output. For 0.8 Price Sup-
ply Elasticity, Calculations Of The Impacts Of This Regulatory Sce-
nario On Kuwaiti Exports Of Ammonia And Urea Are Reported In
Table (10).
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Table (10) Impacts Of Stricter Domestic Regulations Of Waste

Treatment On Ammonia And Urea Exports

Low .| High
Increase in treatment cost per ton of output c $0.03 $0.06
Output supply elasticity (assumed) 7,, , 0.8 0.8
Export-output ratio %
. for Urea 7 - 0.99 0.99

for Ammonia 0.14 0.14
% Change in output %AY . -0.02% | -0.05%
% Change in exports %A ; :

for Urea C0.02% | -0.05%

for Ammonia _ Sl -015% | -0.34%

The Results Suggest That Tightening Regulations On Liquid -And Solid
Waste Discharges Have Qu1te Small Direct Effects On The- Exports Of Am-
monia And Urea. : :

5.2.2 [h] Upstream Pollution Control Effects

- Next, We Consider The Impacts Of The Upstream Pollution Control
Scenario On The Ammonia And Urea Exports. Company Officials In-
dicate That The Cost Share Of Natural Gas In The Production Of Am-
monia Ranges Between 25% And 30%. Adjusting For Profit Margins,
We Consider An Estimate Of Natural Gas Share In Total Revenue Of
25% Based On The Existing Levels Of Capacity Utilizaion In The In-
dustry A Conditional Demand Elasticity For Natural Gas With Re-
spect To Ammonia Output Of 1.2 Is Assumed. Using The Methodology
Developed For Case 1 Of Section 5.1.2, The Calculations Of The Im-
pact Of This Regulatory Scenario On Ammonia Exports Are Shown In
Table (11). ' R
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Table (11) Impacts Of Higher Natural Gas
Prices On Ammonia Exports

Low | High
% increase in natural gas prices 1% | 10%
Cutput supply elasticity {assumed) 77, ' 08 0.8
Conditional demand elasticity of natural gas wrt output (assumed) 7y, 1.2 1.2
Share of natural gas in revenues I:);‘: 025; 025
Exp_orts-output ratio [? 0.14] 014
% Change in output %AY 0.14% | -1.4%
% Change in export %AK -0.98% | -9.8%

The Table Suggests That Upstream Control Of Petroleum Pollution
Sources May Have Large Impacts On Ammonia Exports, Reaching 10%
For The High Impacts Case. Nonetheless, Since Ammonia Exports Are
Only Small Fraction Of The Company's Exports, The Overall Level Of Ex-
po_ns May Not Be Much Affected.

5.2.3 Alkyd And Palyesters Resins

Alkyd And Polyesters Resins Are Intermediate' Chemicals Used In The
Production Of Paints And Fiberglass. The Kuwait Chemical Majufacturing
Company Is The Only Producer Of These Resins In Kuwait With Current
Annual Production Levels Of Around 800 Tons For Alkyd And Around
1300 Ton For Polyester Resins And With A Domestic Market Share Of
About 40%. 5% Of Production Is Exported To The GCC And Other Arab
Coutries Markets. The Average Domestic Price Is About $ 1200 Per Ton.

Raw Materials Used In Production Include White Spirit, Maleic Anhy-
dride, Mono Propylene Glycol, Pentaerythritol Mono Grade, Phthalic Anhy-
dride, Soybean Oil, And Styrene . The Production Process Consists Of Mix-
ing These Materials And Boiling Them In A Specially Designed Reactor. No
Air Pollutants Are Emitted In The Process. Wastes From The Reactor And
Other Solid Wastes Are Treated For Active Chemicals Before Discharge. The
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Treatmnt Consists Of Pumping The Liquid Waste Into An Evaporation Pit,
Where Its Acidity Is Neutralized By The Addition Of Caustic Solution.

In The Pit The Water Is Evaporated And Solid Material Remaining G Is
Collected In Drums For Disposal. The Solid Materials Are Mostly Alkyds,
Unsaturated Polyester And Salts. The Collected Plant Waste Plus Other Solid
Waste Are Sent To Shuaiba Station For Further Treatment And Disposal. Ta-
ble (12) Presents A Breakdown Of Waste Volumes By Source And Product.

Table (12) Volumes And Composition Of Wastes For KCMC

Alkyd Polyester
Water (Liter/Batch) ' 310 . 900
Pentaerythritol (Bag/Batch) ' 54 _ -
Phthalic Anhydride (Bag/Batch) 89 147
Maleic Anhydride (Bag/Batch) > 2 | 98
Isophthalic Acid (Bag/Batch) - 50 _ -
Aerosil 200 (Bag/Batch) - ‘ 5

Source: Kuwait Chemical Manufacturing Company (KCMC).

The Average Bag Weight Is About 0.3 Kg And The Average Size Of The
" Batch Is 18 Tons. The Maintenance And Operating Costs For The Evapora-
tion Pit Are Estimated To Be 500 KD/ Year. The Gross Disposal Charge Is
42 KD/ Ton For Hazardous Material.

The Relevant Regulatory Scenario For These Products Is The Second
Scenario- That Involves Tightening Control On Chemical Waste Treatment.
Since The Company Has A Domestic Market Share Of 40%, The Appropri-
ate Case To Consider Is Case 2 Of Section 5.1.1 Assuming A Domestic
Markup, M, Of 20% On Marginal Cost, Equation (3) Implies A Marshailian
Demand Elasticity Of - 2 Using The Data In Table (12) And The Consid-
ered Regulatory Scenario The Incremental Regulatory Cost Per Ton Of
Quuput, Is Calculated To Be $0. 13-$0.26. Further, We Make The Simplify-
‘ing Assumption That International Market Is Served At A Price Equals Mar-
- ginal Cost, i.e, P=$1000. Then, Using Equations (4)- (6), The Calculations
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Of The Impacts On Domestic Sales, Production, And Exports Are Shown In
Table (13) For An Own Price Supply Elasticity Of 1.2.

Table (13) Impacts Of Stricter Domestic Regulation Of Waste
Treatment On Alkyd And Polyester Resins

Low | High
Increase in treatment cost per ton of 6utput a $0.13 $0.26
Output supply elasticity (assumed) #,, 12 12
The positive of Marshallian demand elasticity (calculated) (5, 2.0 2.0
Export-output ratio % : - 005 0.05
% Change in domestic sales %AD | -0.004% | -0.008%
% Change in exports %AY : | -0.013% | -0.026%
% Change in exports %AL 017% ¢ -034%

The Result Suggest That Piecemeal Levels Of Domestic Control On In-
dustrial Waste Sources May Have Only Small Effects On The Production
And Exports Of Alkyd And Polyester Resins. Nonetheless, In Percentage
Tér_ms, The Order Of Effects On Exports Certainly Signals Some Future
Compeitiveness Concerns. '

6 - Concluding Remarks

The Paper Started With Raising A Number Of Questions And Concerns
Regarding Compeitiveness Impacts Of Environmental chdlations. In The
Sequel Some Of These Concerns Have Been Addressed Qualitatively And
Some Quantitatively Within The Context Of The Kuwait Chemical And
Prtrochemical Industry. The Findings Are, However, Somewhat Mixed. On
One Hand, The Study Does Not Provide A Strong Support To Claim That
Environmental Policy Is Used Strategically In Export Markets, On The Oth-
er Hand, The Study Certainly Underscores The Legitimacy Of The Con-
cerns That Stricter Environmental Regulations In Developing Countries
Have Negative Impacts On Their Exports. Ironically, It Turns Out That The
Domestic Rather Than The International Regulations Seem To Pose The
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More Challenging Qustions To Industry Compeitiveness.

For Instance, Our Exploratory Exercises Suggest That Some Piecemeal
Type Domestic Regulations May Cause Export Losses In The Range i% -
10% For Some Manufacturers. More Importantly, Pollution Control In The
Upstream Prtroleum Sources May Prove To Have Greater Impacts On The

Exports Of The Relatively Cleaner Downstream Petrochemical Industry
Than The Control Of Its Own Pollution.

The Relevant Policy Question, However, Is Then How To Minimize The
Cost Of Pollution Control In The Whole Manufacturing Sector. To Help

Answering This Question, The Following Aspects Of Pollution Control Pol-
icy Architecture Appear To Be Crucial: '

1 - Availability Of An Effective Communication Meéhénism Between
The Stake Holders And Concerned Govmment Instituions To Address
The Environmental Regulations On Competitiveness.

2 - Incentives To Companies To Invest In Cleaner Technologies, Such
As Tax Breaks And R&D Subsidies.

3 - Financial Support To R&D Instiutions For Resrarch In Pollution Con-
trol Technologies. '

4 - Companies Adoption Of International Standards In Labeling And
Packaging And Certification Systems Such As The ISO 14000,

5 - Movement Away From Command And Control Type Environmental
Regulations Into More Market Based Regulatory Instruments.




Arab Economic Journal

Al-Kuwait Al-Youm (2001), "Environment Public Authority", 533 .Ministry
Of Informatiom, Kuwait.

Asfari, A. (BEd.) (1996), "Treatment Of Industrial Wastewater", AFAS, Kuwait.

Babiker, M. H., Rutherford, T. F., And K. Maskus (1997), “Carbon Taxes
And The Global Trading System,: Working Paper 97-7, Uneversity Of
Colorado, Boulder.

Céhtral Bank Of Kuwait (2002), Quarterly Statistical Abstraét, 36, Ministry
Of Planning, Kuwait. .

Coelli, T., Rao, P., And G. Battese (2000)’,;5“1 Introduction To Efficincy
And Productivity Analysis" Kluwer At¢ademic Publishers, Norwel,
USA

Dean, J.M. (1992), "Trade And The Environment: A Survey Of The Litefa—
ture",in P. Low, Ed., International Trade And The Environment, The
World Bank, Washington, DC, 15-28.

Economest Lntelligence Unit (2000), Country Profile, Uk.

Eltony, N. (2000), "The Structure And Performance Of The Petrochemical
Industries Tn Kuwait", A Memo, Arab Planning Institute, Kuwait.

(2001), "The Competitiveness Of The GCC Petrochemical Industry In The
Global Market", Kuwait Economic Review, 5(10), 33-55.

Environment Public Authori_ty (1999), Annual Report, Kuwait.

European Chemical Industry Council, Www .cefic.org.




Acase Study Of Kuwait Chemical& Petrochemical Industry Dr. Moustafa Babiker

Ghson, A. And Saleh Al-Muzaini (2001), "Changes In The Environmental
Parameters Of Treated Wastewater In Soils For Water Reuse," in Pro-
ceedings Of The Fourth Middle East Conference On The Role Of En-
vironmental Awareness In Waste Management, KEPS, Kuwait, 265-
275.

GOIC (1994), "Petrochemical Industry In GCC Countries”, Doha, Qatar.
(2001), Gulf Statistical Profile, Doha, Qatar.

Harvard Institute Of International Development ('2000), "Trade And Envi-
ronment And International Competitiveness In The Mediterranean Re-
gion: Selected Case Suudies,: Harvard University, Cambridge, Ma
02138, USA.

Jaffe, A. B., Peterson, S.r., Portney, P. R., And R. H. Stavins (1995), "Envi-
ronmental Rigulation And The Competitiviness Of Us Manufacturing;
What Does The Evidence Tell US?," Journal Of Economic Literature,
33(1), 132-163.

Larson, B. (2000), "Specific Environmental Regulations And Exports Com-
petitiviness," Land Economics, 76,534-549.

Low, P. And A. Yeats (1992), "Do Dirty Industries Mlgrate?,” in P. Low,
Ed., International Trade And The Environment, The World Bank,
Washington, DC, 89-103.

Public Autherity For Industry (2002), Industrial Statistical Report, 5, Ku-
wait.

Saadoun, A. (1999), "Future Trends In Gulf Petrochemical Industry," Gulf
Organization For Industrial Consulting (GOIC) Monthly Bulletin,
215, 1-5.

UNIDO (2000), International Yearbook Of Industrial Statrstlcs Vienna.
US-Asia Environmintal Partnership Office (USAEP), www.usaep.org.




Arab Economic Journal

Foot Notes:

(1) Some Taterviewees Point That These Specifications Are Strictly Enforced-In The Kingdom Of Saudi Arabia
But Largely Not Enforced In Other Gulf States.

(2) Given The High Efficiency And Utilization Rates In The Chemical Industry Mentioned Earlier, We Tgnore The
Case Where Efficiency Improvements Result From Environmental Regulations.

(3) If the change in output is greater than the original exports level, exports become zero and output for the domes-
tic market falis by the differences.




