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ABSTRACT

The intent of this study is to propose strategies that would help Shiraz Chemical
Industries(SCI) to expand its domestic and international market shardétdreaFormaldehyde
(UF) and Melamind-ormaldehyde (MF) res@rthat the company manufactur&nce production
launchin208, t h e cnoarke shar§ad seen growing slowlyhe slow growth rate has
triggered the need for revisiting the operational state of the company and proposing new growth
strategies.

The paper begins by providing an overviefASCl, a summary dhecompany s
products and markets, and a description of the problem that is to be investigated. Next, the results
of the internal and external analyses presentedBasedon the findings gathered through the
internal and externalnalysesthisstudye st abl i shes the i ndSFs)ryds Key
and subsequentlyevaluatestrategic options that would he§Cl achieve itdong-term objective
of growingmarket share

Keywords: Amino Resins; Uredormaldehyde Resin; Melamit@rmaldehyde Resin; Growth
Strategy; Supply Chain; Thermoskey Success Factors
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1. Introduction

Shiraz Chemical Industries (SCI) wishes to investigate growth opportunities in
domestic and international markébs its amino resimproducts As a result, his project is
undertaken tdelp SClassess stratagoptionsthatwould support this initiativeThe following
chapterpresents a brief overview of the company, its products and markets, as well as a full
description of the problem this study attempts to address.

1.1 Company History

SCI was foundeth 2006 bya partnershipf seven private investors. The partnigtise
full ownershipof the SCI stock, andre industryweteransvith many years of experieneequired
throughworking for majorcompetingprivate and public firmsThe maingoal of SClis to grow

market share

Three of the shareholdemshoi together- hold controlling interesin SCI, have been
involved in previougpartnergip venturesOnerather successfwenture isanother cheigal
manufacturinggompany Samvid IndustrialCo. Saravidindustrial Cowasfounded in 1982 and
iscurrentyone of | r an 6 sof Ureadamaldefpydgff) andMelzraime

FormaldehydeNIF) mouldingcompounds.

SClis headquartered in Shiraz, Irdom wherethe companyets its nameS C1 6 s
manufacturing sités located 14knsoutheast ofthecityn e xt t o Salmthisvi dds pl ant
manufacturing sitehie companyurrently operates twproductionunits Unit 200andUnit 200
Unit 100is designedor the productionof Formaldehyde or Formalimgixture of Formaldehyde
and water) a chemical that has wide usag¢haproduction of other chemical produételuding
amino resinsAlthough SCI sefl this product to external customers, the main reason for
producing Formalin isatvertically integrate the production of this chemical andportUnit 200
and Saravid Industrial Canith thisfeedstock The production capacity of this unit is 40,000 MT /
yr. Unit 200is designedor the production ofamino resins, which, in turn, fingsagsin the
productionof a wide range gbroducts such as laminateglhesives, surface coatingsd wood
products As noted abovehis unitobtainsits neededeedstockof Formaldehyde from unit 100.
Today, Unit 200suppliesnearly 14,00(MT of amino resingo the domestic markeinnually
(SCI, personal communication, Ap8) 201). Considering that the total domestic consumption
of amino resins is aroun®@,000 MT / yr {llustratedin Figure1-5),Uni t @pu@ 6 s

1



constitutes nearl§2% of the totadomesticdemanddni t 2006s production capa
MT / yr. Equipment installation for units 100 and 20€gann 2006 andhefirst production run
commenced in 2008.

1.2 Products and Markets

UF-based and Mibased resinare thermosgtolymersthat constitute the primary
chemicalgn a groupcalledamino resinsin this group UF resins constitute 80% of amino resins
andMF resins acount for the majority of the reDsemeahoi Barminas 2007) Normally, a
two-stage reaction process is usethe industryto produce these resifBorsdyke & Starr, 2002,
p.8)-SCl 6s process is no different.

In the case of UF resinfitst Ureg CO(NH,),, is produced via a reaction betwesarbon
dioxide,CO, and ammonia, NElunder heat and pressure. The resulting Urea is then condensed
with Formaldehyde and further treatadacidic conditions to produce viscous sytbpt forms
the UF resinProducing MF resins, on the other hand, begins by firstlucing Melamine,

CsHgNg, from Urea under high pressure aathperature conditions. MF resiaresubsequently
produced by condensing Melamine with Formaldehpde mildly alkaline environment.
Figurel-1 presents a summary of the hitftvel chemical reactions involved in producing UF and

MF based resins.

After the twastage production, amino resins may be transformed into powder using a
module called an atomizer. In powder fommmi no r esi nsd® shel fbeforée f e si gni
they are converted back into liquid for ustowever the liquid resins ppduced from powder
resins ardess stablén terms of formaldehyde emissiofhe reason is thalhe process of
convertingliquid resirs into powderform includes ridding the adhesive of shtahgth polymers
because shotength polymers exhibit a low milg point and, therefore, create sticky glue that
fuses to the walls of the dryer. In liquid resins, these dbngth polymers fill some of the vacant
spaces in the adhesive and Atrapo the formal dehy
Thefewer the short length polymers, the less stable the resin and the higher the formaldehyde
emissionBecause of such limitation$1¢ powder adhesives are only sold in regions where
nearby producers cannot support demndiquid resins customerpossesthe required

equipment and processes to transform powder resin into liquid resin, and no enforceable



regulatory policies concerning formaldehyde emission levels éxigtreference to amino resins
in this study is concerned with resins in liquid formiass noted otherwise.

Aside from MF and UF resins, SCI also produEesmaldehydeAsillustrated in
Figurel-1, Formaldehydes a keyinput materiafor producingboth MF and UResins SCI has
vertically integrated the production of Formaldehyalsatisfy its input capacity needstbis
chemical From time to time,lte companynay sellits extra capacity of Formaldehyeds a
secondary produatith very low margins

I n t oda yWand MBresikseate adopted in a wide variety of applicatfongnd
use indiverse industads including automotive, furniturand construction (Conner, 1996;
Boswell et al., 2010yVorld Petrochemicaleport on UF Resins, 201Greiner & Funada, 2010
Figurel-2 illustratesthe market segments thaansumeminoresins The largest consumers of
UF resins are in the fibrous and granulaog segment. For MF resins, laminate producers

constitute the largest market segment.

It is important to note thahe marketsegments are defined using the final application of
MF and UF resins as the segmentation variakdielitionally, it is importanto note that
Figurel-2 includes the results of two separate repbi@hemical Economics Handbook
(CEH) andWorld PetrochemicaWP). According to SRIThe data provided by these two reports
vary because of the different methods used by each reporting group to allocate amino resin
consumption capacities to applicateegments in different geographic regiobgspite the
apparent differences between tlaalpresented by Greiner & Funada (2010) and WP reports, the

largest consuming sectors for UF and MF resins remain consistent between the two sources.



UF RESINS

MF RESINS
Stepl Step 1
Amonium Amonium Carbamate
2NH; + CO, Z—= NH,COONH, ﬁ]
o 6 H.N— C - H,N )] —= 6CNH: + 3C0,;
Il
NH,COONH = H,0 + HN— C— H,N .
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Figure 1-1: High-level chemicalteactions for producing UF and MF based resins and adhesives
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World UF Resin Applications and Percentages of
Consumption Per Segment - 2009
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Figure 1-2: Applications of UF and MF resins and Adhesives (World Petrochemical report on
UF Resins, 2010; World Petrochemical report on REsins, 2010Greiner & Funada, 2010 *

! Percentages from the WP reports are estimated via the visual inspection of the pie charts in the source.
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Studying the demand chain of UF and MF resins helps identifiptbesthat affectthe
demand for amino resinkigurel-2 illustrates that wood producers are the main immediate
consumers of UF resing/ood productsin turn,are primarily consumed in the constructam
furnitureindusties( Gr ei ner & Funada, 20 1;Qhereférdjitesmbe bi | i ty St
inferred thathe construction and wood furniture industriessirengdemandirivers for UF
resins.Moreover, he demand for MF resiris predominantly influenced by the demand for
laminates, adhesives, arnid some extensurface coatings (&mer & Funada, 2010). Laminates
and adhesives are mostly consumed in the construction and remodeling industries while surface
coatings arenostlyused by consumers in the automotive industry. Hence, it can be concluded
that the construction, remodelingychthe automotive industries are strong drivers of demand for
MF resins.Figurel-3illustrates the firstier and secontier demand forcefor UF and MF

resins.

. Plywood Construction
UF Resins . 3
Fibrous and Granular Wood Wood Furniture
. Laminates Construction
MFR . .
esins Adhesives Remodelling
Surface Coatings Automotive

Figure 1-3: Demand chain constituents for UF and MF resins

Similarly, examiningthe supply chaiof amino resingacilitates understanding the forces
thatimpactthecostof producingtheseresinsand, hence, their trade pricésgurel-4 illustrates
the supply chain comprising tietechnologically separate petrochemicals needed to produce UF
and MF resinsBecauséhe majority ofMF and UF resingare perishable and cannot be
transported over long distan¢ése regional production costs and regional prices of the
commoditiesn thesupply chairgenerallydetermine the trade price BfF and UF resins in
differentgeographic regiong-or instance, in 2010, UF resins used in the manufacturing of
Medium Density Fiberboard{DF) were traded at approximately $350 / MT in Iran. During the
same time frame, similar resins used in similar applications cost apprekirfas0 / MT in

Western Europe (Greiner & Funada, 2010; SCI interview notes).
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Figure 1-4: Supply chain constituents for Udnd MF resins

Havingexaminedheapplicationsas well aghe supply and demaruhainsof amino

resins it is important to determine the regionswhich SCI couldootentiallytargetamino resin

marketapplicationdor further growth Operating in Iran, SCturrentlytargetsdomestic markets

In addition tothe domestic marketpportwnities SCI may be able talsoconsider international

opportunities in regions such as China, Western Europe, Othér asiaCentral/Eastern Europe.

Targeting all these international markets at phosveverg o e s

beyond

SCI

0s

accordirg to SCI Therefore, it must be determined which international markets8@lldpursue

first. Selection of the first point of entrytminternational marketis dependent onsaessinghe

market potentiabf all the noted international regiaridowever thoroughly assessirtge growth

potential in all these marketsbeyond the scope tis project Thereforethis studyutilizesa

coarse filterto determinea rough estimate of tHeng-termbusiness potenti@h each regiorin an

attempt to determine the first international opportunity that this study should examine in detail.

The coarse filter parametansilized aretwofold: the estimated growtin regional

demand folamino resinsandtheregionalinstalledproductioncapacity for amino resisivs.

estimated futureegionaldemand. Using these coarse filpairameters bringd/estern Européo

top of the list ashe first point of international entthat offersthe highest longerm growth

potential: It is anticipated th#teamino resin consumption in Western Eureymild increaseoy
20% from 2009 to 2015 wita growth amount of 581,000 MT according to Greiner & Funada
(2010) These statistics form the highest growth rate and the second highest growth volume

2 Includes Indonesia, India, Malaysia, the Republic of Korea, Pakistan, the Philippines, Singapore, Sri

Lanka, Taiwan, Thailand and Vietnam
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amongthose fo the international regions of intere§wurthermore, Greiner & Funada (2010)

suggest that current installed capadity UF resinan Western Europe will fall short of the

expected015UF resin demandAccording to the statistics provided Gyainer & Funada

(2010) this situatiordoes not occur in thetherinternationakegions under consideratioBased

onthis assessmerih evaluatings t r at egi ¢ o pt i thisstudy nmimly fS8cGsesitoa gr owt h
two geographidocations- Western Europe and IraNote that, throughout this study, Iranian

markets may also be referred to as domestic markets.

With Iran and Western Euromstablisheds thewo primaryregions under focyst is
pertinent toexaminethe sizeandthe prospect®of the amino resimarketsin these regions
Through interviews with SCI, it was estimated that the domestic aggregated annual consumption
of MF and UF resingn 2009 was 12,000 MTi an amount equivalent to 1.93kg per capitaut
of which 105,000 MT is allocated to UF resif$is demand, the majority of which is generated
by wood manufacturerss satisfied through domestic productidiith new MDF and laminate
board production facilities being installed, it is expected that demand for aminolbesined
manufacturersvill increase in IranHowever, there is no exact growth figure at handtier t
growth of amino resins in this countfiyigure1-5 summarizeshe 2009 production, consumptijon
import, and exportolumesfor amino resins ifran.A1 s o, UH resia statisticss illustrated
in Figurel1-6. These figures show the amino resin statistcdVestern Europas well Western
E u r o goestngptiorof UF and MF resinin 2009totaled2,831,000 MTout of which
2,326,000 MT is allocated to UF resifi$e total amino resin productiois equivalent to 7.0kg
consumption per capiia Western Europa 2002 Bet ween 2009 and 2015, West
UF resin market is estimateddoow atan average annuaateof 3.3%; ther e g i MFneSis

market is estimatkto grow at a average annuaate of3.5% (Greiner & Funada, 2010).

In terms ofthe scope ofhemarkets being served by SGie companyresentlyservices
eightcustomerswhichprimarily operag¢in the domestic laminate and Fibrous and Granular
wood industriesThese consumers USEI resins in the production of MDF and particle boards
The resulting demand volumetilizes 46% of the production capacity of the company

Internationally, €I does not currently senamycustomers.
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Figure 1-5: Domestic and international production, consumption, import, and export numbers

in 2009 for amino resins (Greiner & Funada, 2Q18CI interview notes
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Figure 1-6: Domestic and international production, consumption, import, and export numbers
in 2009 for UF resins (Greiner & Funada, 2010; SCI interview notes)

Over the past three yeaCI| has attained limited market penetratioth@domestic
market and no penetian in the international markets. Because of this, the production volume of
SCl is below optimum levels and the assets of the company are currently underutilized. This

remarkformsthe basis ofthe problem statemenhatthis study intends to address.
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Figure 1-7: 2015 forecast for amino resin consumption (Greiner & Funada, 2010)

1.3 Problem Statement

As notedin sectionl.2, over the past three years, sitoenmencingts production, SCI
has witnessed a slow market penetration for its UF and MF resin and adhesive products.
Witnessing thidanguidprogresshas prompted SGb studyhow the compangould expeditets
market shargrowth partly to improveplantutilization. In fulfilling this initiative, SCI6 s

managementeamis interested irtonsideringooth domestic anihternationalopportunities

To support itsecommendationghis studyfirst embarks orestablishing &learpictureof
the currenstate ofS C|1 6 s bTo #his endflse samino resimdustriesin Iran and Western

Europe are studied@ased orthis external analysjsa list of Key Success Factors (K$Bare
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prepar ed. SCI $environmentéthenraviewel tadetermireshether the
company possessax can acquirghe KSFs necessary aéchieve a sustainable growththe
markes in whichit wishes tacompeteNext, this studyproposes severatrategic optionsvith
due considetion given to among othefactors thecompany available and obtainable
resourcegor the execution of thgrowthstrategiesLastly, the final recommendations of this

study are presented.

12



2. Current State: External AnalysisUsingP or t Eve 0 s

Forces

To assess the external business envirorsienthich SCI currently competes awishes
to competen the futurethis studyutilizesMi ¢ h a e | Porter 6s (Pbrien/1886,f or c e s
p541]). The forceddiscussedh this frameworknclude the force ofivalry, substitutes, entry
barriers, suppliers, and customéerheseforces determinéhe sustainability and profitability of a
firm in the marketsn which it competesPrior to examining these forces, the marketahich

amino resin producexmpetemust be clearly defined.

As noted in sectiof.2, this study mainly focuses on growth opportunities in Iran and
Western Europe. Thereforthie external analysis presented in this chapter is mainly concerned
with the amino resin markets ihdse regiondt must be noted that the markets for amino resins
in Iran and Western Europe are segregalbe segregation of markgisimaiily results from two
reasons: 1Amino resins are perishablis increassthe risk of obtaining perished shipngn
when transported over long routes High transportation costsssociated with transporting
resins over long routéacreases selling prices and, hence, the ability of suppliers to effectively
compete in markets far from their production base. Consélguenarkets areonfinedto
localities that suppliers can safely and cost effectively serViee following section presentise

assessmentofti®or t er 6 s five forces in these mar ket s.
2.1 Market Forces

2.1.1 Rivalry (Domestic High and Stable; Western Europe Medium and Stable)
In the domestic markeSClandsix otherproducers are the main suppliersaafino resin

products Figure2-1 illustratesthegeographigosition of these sevéncumbentsThe names and
estimated production capacities for the seven incumbents are liSiatlleR-1 (SCI, personal
communication, April 15, 201he limited number of players in the markeggestshatthe
structure of the industrg an oligopoly Theseseverfirms, together, supponearlythe entire
nationalconsumptiorof UF and MF resinsvhich totaled 120,000 MT in 2009

13



Table 2-1

: Producers of amino resins in Iran

R I = T B R TR N

Company Name

Location

Capacity (MT / yr)

Fars Chemical Industries
Sina Chemical Industries
Samed Chemical Industries
Chassb Saz Co.

Gharb Resin Co.

Gharb Kimia Co.

Shiraz Chemical Industries

Shiraz, Fars, Iran

Shiraz, Fars, Iran
Mashhad, Khorasan, Iran
Sari, Mazandaran, Iran
Kermanshah, Iran
Kermanshah, Iran
Shiraz, Fars, Iran

40,000%
30,000*
100,000

20,000

20,000
30,000

* Estimates based on company annual reports (Sina Chemical Industries , 2010; Fars Chemical Industries, 2010)

N/A

Product differentiation is generally low across the b@eardl firmsgenerallyattempt to

establish cost advantagdowever,S C| 6 s

performance parameters that resulbetter performing finished wood producésl t h ou g h

ami no

re

sin

products are differentiatdzhsed on performancié must ke determined wetherimproved

productspecificatiorwould translate intaeduced levels afompetition andncreased,

sustainableents for SCI

The available market data from domestic clients suggests that improved performance

matter less than price tonéno resin buyersiAccording toSCl, differentiationbased oimproved

performancéas not resulted in significant custon@yalty for the companyin fact, despite

SCIl 6s

product

speci ficati onsomeoofsStChadgiedr mi ng

paseddbm ct s ar e di
SCI 6s
t hat

customersaveswitched back to original suppliers because of better payment terms and lower

offeredprices.Observing his situation along with notinthat SCl is facing challenges in raising

its productpricescouldsuggesthatexceeding minimm required specificationsay not lead to

reduced competition levels and increa®éitlingnessTo Pay (WTP). Therefore, it is expected

that price remaia

do mi

nant

factor

nfl

uencing

customer so

In terms of the scope of competiti@gmpetition is segregated and confined to localities

that suppliers could cost effectively and reliably access. This results from market segregation

noted inthe opening paragraph of chap2eAs an example, consid#reterritory encompassing

the province of Fard’ hemajor playerghat compete ithis locality areSCI, FarsChemical

Industries and SinaChemical Industried.ong distances between the magaatd production

factoriesandtransportation complexities over longuteshave forcedther supplierssuch as
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Samed Chemical Industrigs,abandorcompeing in the distantprovince of FarsToday,
competition most significantly occurs betwe®@l, Sinaand Fars the companies with equal
access to the southern market

Rivalry isfurtherinfluenced by supply and demand forces in each terriiceritories
with installedproductioncapacityexceeding demanekhibit high levels of rivalrythis is
currenty the case in the regidn which SCI competeswith enough sourcesf supply
consumers enjoy increased negotiating powepp$ers thereforecompetevigorouslyto win
orders from customerseedless to say, securing orders is the only optionprove asset
utilization. In their attemptincumbentsexercisalifferent methods tensureeceivinga
continuous flow of orderssome of the methods employed axeeaded payment terms, price
cuts andsample offeringsExercising these methotisisincreased rivalry anteduced rents for
incumbentsn the south

Barriers to exit also contribute togh levels of rivalry. With significant investments in
specialized machinery and ongoing cosboirowed moneyexit costs are substantidlhe high

exit costspressuréncumbents t@hoose to competeefore exitogically becoms an option.

Rivalry in the domestic market is somewheducedhroughoperational flexibilityi
operational flexibility is further discussedsection4.2.3 Different applications of amino resins
demand differentormulaeof amino resins. By establishing that they can produce a wide range of
formulae of amino resirnthat customers mayeed amino resin suppliers attempt to differentiate
and increase WTP in the domestic market. Although differentiation thesighlishing
operational flexibility is not very strong,is important to note that possessigh flexibility is
importantto establishingeputationin the market and achievimptential future competitive
advantages througtontinuous development aimdroduction of new amino resproducts
Overall it is determined that the level of rivalry in the domestic markatiigently hgh and is

expected to remain high for a foreseeable future.

In Western Europe, rivaliakes placéetweer63 major amino resin produceihe
dispersiorprofile of the western European market playershiswn inFigure2-2. Based on the
dispersiorprofile andthenumber of incumbents, the structure of the market is expected to be
monopolistically competitiveThese companies support the consumption ofaqumately 7 kg

per capita in this regioRroduct differentiation is low and all products must comply with

15



European standardBecause of low levels of differentiation, it is expected that firms pursue a
cost advantage strategythis international markes well

Rivalry could be intensically if localinstalled capacity exceeds tlieal demand.
Unfortunately local infamationis not readily accessible fordividual plant®production and
utilization data However, according to the data presenteigure1-5, overall supply of amino
resins inWestern Europes currentlylower than consumptiomolumes in the western European
region This could rule out higkevels of competitiorn the region as a whold supply is
distributed evenly and localipplydoes not surpadscal demandgconsidering thenonopolistic
competition inthe marketijt could beinferred thaiocal competition levels are mediuVith
high costs of new capacity installations ahdnear 3%, amino resin consumption growth rates,

is expectedhatrivalry will remainreasonablstable for a while.

16



UF & MF Resin: @ Market players

Figure 2-1: Il rands
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Number of Main Players: 63

WESTERN EUROPE
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Figure 2-2: Dispersion of amino resin suppliers in Western Europe
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2.1.2 Substitutes(Domestic: Low-Medium and Fairly Stable; Western Europe: Low
Medium and Fairly Stable)
Beforeexaminingsubstitutes, it is important teviewthe applicationsndlimitations of

UF and MF resingrigurel-2, in sectionl.2, illustrates the primary consuming segments of UF
and MF resins. In summaryF resins are primarily esl in wood adhesives for production of
particleboard (PB) and MDFsenerally, hey arehe most cost effective adhesive used in
production of forest products; howevthiey leavehe finished wood products susceptible to
certain limitationsthe PBs and MBs made from UFesinsdo notresistwater, moisture and heat
which the finished goods are exposedhtoertain applications including construction in high
humidity locations. Furthermore, UF can be unstable, especially in the presence of elevated
temperaure and moisture levels; thisanincreasdormaldehyde emission leadingregulatory
norcompliance in certain markets such as Western Eufiapanproveon thesespecifications

MF or melamine modified wood adhesives sucMatamineUreaFormaldehyde (MUF) are

usedin placeof UF.

Melamine basedesins are used primarily in laminates in addition to wood adhesives
(Greiner & Funada, 2010} his class of resingossesseagreaterresistance tavater and heat,
and exhibis much lower formaldhyde emission levels. Environmental regulations limiting
formaldehyde emissions and exposure are expeciatptisea positive effect on thmarket for
melamine based resigoing forward, likely taking a toll on overall UF resin consumption
(Greiner & Funada, 2010). However, MF and MUF resin varieties cost more than UF resins
because of higher melamine content. Substituting UF with melamine based resins will result in a
high material cost foproducers oPB and MDF andconsequentlyhigh prices for end

consumers.

Considering thapplications antimitations of UF and MF resins, theye not
considered immediate substitutes for one andthéreir respective applications addition,
immediate substitusethat could replacdF or MF based resinare dmost nonexistent today
However, an emergingotentialsubstitutecurrently under development for adhesive
applicationsjs MethyleneDiisocyanat§MDI). MDI is also made from formaldehyde (TURI,
2006, Ch 4) and can be mixed with UF to lower formaldetydissions (Wang, Zhang, Lu,
2006).This adhesivehowever heeds to overcome commercialization challergereit can be
considered as a replacementdanino resins. FEICAhe European Adhesive & Sealant

Manufacturing Associatigris deeply concernambout possible respiratory allergy cases
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pertaining to MDI usage. FEICA suggests new risk management levels for MDI while proposing

the collection of additional data to better anal
Considering the high switing costs associated Wwiadopting MDI as a substitudéad the fact

that MDI is still undergoing further study to address related potential safety concerns and

regulatory amendments, this study assesses the threat of this substitute to be low at this poin

both domestic and western European markets

Powderforms of aminaesins are not considergtble substitutes for liquid amino
resins in Iran or Western Europe: According to SCI, Iranian customers do not have the facility to
transform powder resins into liquid resins. Furthermore, because of the potential for growing
regulatory restrictions and becawebundant access to liquid resins, customers are not willing
to invest in the machinery required to process powder resins. In Western Europe, powder resins
perhapshaveno marketdue to stricstandardspplicable to Formaldehyde emission levels of

wood productsThese standards dfiether discussed in secti@l.3

In generalpncea few commonrequiredperformanceriteriaaresatisfied, the demand
for amino resins is primarily driven by prieend t hat | i mits MDFtoddlhd PB pra
resins. The preferente buyUF resins holdas long as existent regulatory requirements for
formaldehyde emission and performance iemuents of end wood products are satisfied. This
trendis expected to continue in the foreseeable future. However, should the market exhibit
increased demand for melamine based resins due to changes in the regulatory environment or
other external factorshis particular shift would not pose a significant threat to SCI as the
company is capable of producing UF, MF, and MUF prodiicts.important to note that MUF is

not currently produced domesticaltpwever

Aside from immediate substitute produgtsplacements foendproductsthat consume
amino resins couldlso threatethe markefor amino resins. For instance, potential replacement
of MDF with carpet, automotive paint with paint that is not based on amino resins, wood material
with nonwooden castruction material all of these shifts in downstream demand could shrink
the demand for amino resins. Overall, substitatesassessed pwsea low to medium threat to

S C | gbowth These remarks equally apply to both the domestic and western Eunoaeaats.
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2.1.3 Entry Barriers (Domestic Medium and Stable; Western Europe Medium and
Stable)
Entryinto the domestic and international UF and MF resin maigetst free of

challenges. The level of resources required to overcome these challenges impact the likelihood of
successfuéntry. In the following,challenges wittentryinto the domestic marketre considered
first.

Although price is the primary demand\di in the domestic markeentrants must
establish a certain level of reputational cagiteducceed in their dealings with prospegtsis is
a challenge fonew entrantbecause establishing brand and reputations is ctistakes
C 0 n s u mwurce and time to assess new suppliers and register them on approved vendor
lists. Moreover, it is difficult for consumers to mitigate all future risks that cannot be examined
during the early stages of a new relationshipminimize risks for consumers, arminesin
suppliers currently offer company presentatitmaotecompany standings astink costs tht
signal long term commitments. In addition, they provide prospectspnafuct samples,
trainings, and offerprice cuts, generous payment terms, and athdy adopter privileges (SCI,
personal communication, April 23, 201The required investment of time and money into these
activitieswould increaséransaction costs for new entraatsd, subsequently, would impede new

entry.

Market entrymay be furthehindered by the need oéw entrant$o establista
dependabl@roductperformance and necessary coenpdntary services such as logisti€his
process could take timebause of low observabiligssociated witmino resin products and
their complimentary delivery servicésobservability is one of the five adoption factors
mentioned by Rogers, 200300king ata mi n o appearancediHvery littleaboutthe
consistency oproductperformanceTherefore, epeateddboratory testing anekaminationof
endproduds in which the resigs areusedmust be used tdetermingheperformance
dependability of amino resifSCI, personal communication, April 23, 201 oreover
assessindgependabléelivery can onlyoccurafter customersommit to aproduct purchasélhe
gualificationand negotiatioprocesssto establishdelivery and performance dependabifiby

new products consume time and resoueral therefore, hindeheadoption of new products.

Switching costglo not burden new entrants in the amino resin markets. Customers that
use competing products ceather easilyswitch tosubstitute productaithout significant changes

to their production processes. Compatibility among competing prodwadsoisigh. Ircidences
21



have been seen where customers even mix igbeperformingresins with those with moderate
performance in an effort to balangeduct specificatiomand cosbbjectives Overall themarket
exhibits wealswitching costs

Entry barriers arssomevhatlessenedn the domestic market becauseloé lukewarm
pursuit ofprotectingintellectual propertieddowever the latest technologies used in the efficient
production of MF and amino resins are, often, the intellectual properties of Europeawtiicims
domestic firms often purchasehe sibstantial capital required to purchakege technologies
hinderentryinto the domestic markésCl, personal communication, Ap#B, 2011 A Feasi bi |l ity
St udi e sAs,anekainplg gonsider the investment eddad buy the latest technologies
and equipments for implementing a plant with a capacity of 40,000 MT / yr. The required
investment amount could reach nearly $8 millimnaddition to the capitakquiredto cover the
cost of acquiring technologies ané@chineriesnew entrantshouldpay nearly 10% of thetal
costonimportfes ( A Feasi bi | ithisyfurtBerincrédses shepfrontzdpitaB ) ;
requiredfor a successful entrjoreover, the financingostsreachingas high as 26%urther

curtal new entrydomesticall(SCI, personal communication, April 15, 2011)

Retaliation may also hindentry. Locally, retaliationhas been observed in areas with
higher supplier densities and underutilized assets. In these areas, compared to regions with low
supplier densityand fairly utilized assetsiew entrants must devote more time and resources to
marketing efforts t@aompeteand neutralize competition force&dincepriceis a critical
considerationn ¢ 0 n s u deeision Making process players enter into price wars to win
contracts. Consequentlents are reduced asdccessfuéntry, hinderedn regionswith
underutilizedplants like the province of Farg&ntries into the northern market are expected to
face less competition thaamntryinto the southern market: the northern part of the country
accommodates more customers and less regional sup@liensall, establishingeputation
dependableroducts, and dependable operatiaasvell as securingw-costcapital for asset
purchases ansurviving price competitionare the biggest challenges new entrants face

domesticallylt is anticipated that such challengedl be faced in the foreseeable future.

Entry barriers also exishithe western European mark®he challenge that new entrants
face is satisfying the standardatlheir customers have to memich astandardspplicable to
formaldehyde emissions from woodbgducts. In the wood industry, wood producers need to meet
the standards stipulated in EN 1398&dt 14342( A For mal de hy dBritidhevel so6, 201
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Standards Institut2002, . 24, 35-36; British Standards Institut€006,pp. 1611, 14-15).

Passing such standards is closely dependent ap#uficationsof amino resis used inend
producs. As such, amino resin producers must assure their wood producing customers that all
applicable standards can be met using their resins. This isoff@m@ncern for international
entrants; however, domestic entrants may also be impacted especially if they wish to supply
resins to domestic manufacturers of wood prodwtis export to international markets.

In addition to the effects of regulatory fesc most comments made abdolbe domestic
entryalsoapply toentryinto Western Europe: Establishing reputation dependabl@roduct
performancere major challenges for new entrants in this market. Like domestic markets, western
European markets exhidow switching costgor amino resins because UF and MF resins can be
easily substituted with their counterparts from competing firms. Lastly.eméwrequires
substantial initial capital to fund purchasing of required assets as well as marketirgy effort
Overall, entryinto the Western European market poses barriers similar to those faced by domestic

entrants.

What could potentiallpromoteentryinto Western Europe, however, is that this market
will need additional capacity to cope withe expecteflutureincrease irdemand. This holds true
particularly for UF resinsThe current installed production capadiy UF resingn the region
cannot fulfll the expected demand in 201&ccording to Geriner & Funada (2010), in 2009,
Western Europe maintain@dUF production capacity of 2,773,000 MT / yr; the anticipated 2015
consumption is 2,792,000 MT / yr. The numbers for MF resins are 765,000 MT / yr and 620,000
MT / yr respectively. Based on these statistics, new capacity installations, particularfy for U
resins, is necessary to suppsxpecteduture demand. With firms runningn averageat near
full capacity to support market demand in Western Europe, rivalry may decline and pressure on

new entrants, weaken.

It is important to note that switching ghaction lines from producing UF resins to MF
resins is not difficult. Therefore, it is possible that excess production capacity of MF resins be
used for producing UF resins in the future to suppérdemand. If this happens, new entrants
could face incresedretaliationdepending on the region of entr@verall, this study assesses

entry barriers to be medium arehsonabltablein Western Europe
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2.1.4 Supplier Power(Domestic High and Stable; Western Europe: Low-Medium and
Unstable)
Thethreeprimaryinput materials, which SCI currently obtains from extesugdpliersto

produceMF and UF resig, areurea melamineandmethanol These inputs are shown in the

supply chain diagram iRigurel-4, sectionl.2. Although melamine is a derivative of ures,a
technologically separate input it$sagplgsitustiGnisdés pr oduc
worth studying separately

Domestically thesethreechemicals are produced by the subsidiaries of National Iranian
Petrochemical Company (NIPGyhich is owned by the governmeRigure2-3, Figure2-4, and
Figure2-5 show the names and locat®af the NIPC subsidiaries that produsesg melamine,
and methanol in IrarBecause NIPC is the sole suppliersigdg melamineand methanolthis
study holds that the structure of the domestic supply market for these chemacalsrispolyIn
the following, the domestic market of each input material is briefly reviewed.

Ureads annual p eaoyd4 mitlian torsin vao, bpproxanateh 2 n
million tons of whichisusedbhed o mest i ¢ i ndustr i es.Bécduseohn i s bec
oversupplyureais widely availablgéo supporidomesticdemandUreastockis subdivided into
industrial and agriculturallassesThis classification ienforcedoy | r ands.Tlgover nment
agricultural class afireais intended for use in agricultuees a nitrogemelease fertilizerthe
industrial grades usedn industrial applications. Althougthe industrial and agricultural graxe
of urea have the sameoduct specificatios trade prices diffebetween the two classificatians
Agricultural ureais pricedat nearly $100 per ton while the industrial grade is traded at $350 per

ton. This price difference results from the state siypsin agricultural urea.

Consumers such as SCI only quatifypurchaséndustrial gradeirea. The most
common method of obtainirigdustriatgradeureafeedstock is got exchangat government
regulated pricesSpot frice ofindustrialurea is not dependent domestidocation and is almost
consistent throughout the countiyowever, from time to time, agricultural consumers may sell
their unused inventory of urgat prices lower than industrial uréa,industrial usersThese

transations are, in generaillegal; however, they do occur in certain circumstances involving

! hitp://mww.nipc.net/indexen.php

24



certain players in attempts gaincostadvantage(SCI, personal communication, April 23,
2011).

Examining the domestic supply of methanol reveals ttettanolis produced byN | P C 6 s
subsidiaries ithe south. Thessouthern subsidiaridslfill the national demand afmethanol for
domestic amino resin produceldethanol is supplied in auctions domesticaftyrthermore,

NIPC exports its excess capacity of produsedhanol to international consumers.

Lastly, domestic Melamine supplyfulfiled by NI P C6 s thatatedocatkdimr i e s
the north of IranThese subsidiaries fulfill the national demand of melamsgsal in the

production of amineesins. Melamine isffered through auctions domesticadly well

Overall the supply sources of urea, melamine, and methanol are tightly controlled by
NIPC, which holds a monopoly domestically addition, mporing these raw materials fightly
restricted This hageduced the number of choices over sources of supply from which the
domestic amino resin producersuld buyurea, melamine, or methandls a result, this study
assertghat supplier power in the domestic market is high and customers possess extremely low
power in negotiating purchasing terms with NIRGs expected that this trend continue in the

foreseeable future.
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Figure 2-3: Domesticmethanolsupplier locations andheir daily production capacities
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Company Name

Location

Khorasan Petrochemical Co.
Razi Petrochemical Co.

Kermanshah Petrochemical Co.

Pardis Petrochemical Complex
Shiraz Chemical Industries

Khorasan, Iran
Khoozestan, Bandar Imam, Iran
Kermanshah, Iran

Assaluyeh, Iran
Shiraz, Fars, Iran

Capacity (Million Tons [ yr)

Estimate Total:

4.4 million

Urea Suppliers

() ureasuppliers

i




Melamlne O Melamine Supplier

Suppliers @ Competitor
SCI

Figure 2-5: domestic melamine suppliers

The characteristicsaoff e a 6 s , mel ami neds anddWeseetnhanol 6s su
Europediffer from those in Iranln thewesternEuropean market Methanol is primarily
supplied by producers outside the regiBrices for methandluctuate and/ary byseveral
factors including global production locaticegonomic conditions, price of natural gas, and
demand and suppfprces(Methanex Corporation, 2005; Methanex Corporation, 2011)
Methanol price fluctuations can be established via an exampgivember 2010, Europeapot
pricesfor methanolwere at narly $385Freight On BoardROB) RotterdanwhileMet hanex 6 s
Europe Apritto-June 201kontract pricest $437(Yeo, 2010).Table2-2 lists the primary
producers of methanol that s uppopuctypncBpadtiesaedds de mar
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locations are also noted this table In addition,Figure2-6 illustratesthe flow of methanol to

Western EuropeBecause Western Europe receives its feedstock of methanol from globally

located producers, it is important to look at the methanol market in a scale beyond Western

Europe.

Table 2-2: Primary methanol suppliers to Western Eurof¥eo, 2010)

Company Name Location Capacity (MT / yr)
1 Atlantic Methanol Production Bioko Island, Equatorial Guinea 1,150,000
2 Mational Petroleum Company Lybia 660,000
3 Methanol Holdings Point Lisas, Trinidad -
4 Methanex Damietta, Egypt 1,300,000
5 Zagross Asalooyeh, Iran 2,700,000
6 Petronas Labuan, Malaysia 1,700,000

In the global market, Methanex is the largest producer of methanol holding nearly 15% of

global methanol market share (Methanex Corporation]1 204 2010,globaldemand for

methanol feedstock was at 48 million tons with production slightly surpagsimgndat 49

million tons World Petrochemical report on Methan2011). Consumption is expected to reach

$55. 3

mi | | i oGlobal Metizol Marked2, 0 1280odIAetrochemical report on

Methano] 2011)nearly 21% of which isestimated tde used for amino resins produced in

Western Europaccording to the calculatismpresentedh Table2-3. The demand for methanol is

mainly driven by

Marke® |,

and disturb the current equilibriubetweersupplyanddemandorces( Fiethanol Uses |,

t he

construct iGlobal Methaghola ut o mo't

2 0 1 1) newdppicateornszich as thosia biofuels may increaseiture demand

2010) .

Table 2-3: Amount of methanol consumed, in 201&r, amino resins produced in Western

Europe

Used Methanol (kg)

2015 UF Consumption (thousands of tons / yr)
2015 MF Consumption (thousands of tons / yr)

1 2.9 UF Produced (kg)
1 3.1 MF Produced (kg)
Required
Methanol 2015 World's Methanol
(thousand tons) Capacity Used (%)
2792 560.4 1.74%
620 200.0 0.36%
3412 1160.4 2.10%

Total
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Despiteuncertaities around the application of biodiesel fuels, if adopted, such new
applications could alter demand for methaauadl result in periods of undersupjplyd
oversupplylf biodiesels are adoptegilantity demandedould excee@vailable supphand as a
resut, powercould shift to supplierg the short termNoticeable changes in demamay be
followed by corrective adjustments increasesupply. However, supply adjustments are not
immediate and may not be accurdtereforea shorttermoversupply period magursuen
which power shifts to consumeraul&sequent, repeatesdersupply and undersuppipnditions
may cause oscillations in suppheustomer poweuntil a new point of equilibrium between
demand and supply established

Trangortation costs maycreasehe power of methanol suppligrsneighboring
countriesandlimit amino resircustomeréchoices in selectingnethanol supplierdHowever,
risks of shipping methanadver long distanceare low If handled properlymethanol$ not
perishable Therefore Western Europeatonsumergould potentially sourcmethanol from
remote supplieras long as shipping costs are not prohibitineghe pastEuropehas supplied
methanol from Malaysiar his benchmark suggests that, playes in Western Europ¢he
benefit ofsupplying methanol internationalpuld in some casesutweigh its costs
(Figure2-6). The possibility to source methanol internationally caeltlicethe power ohearby
methanol supplierto some extenOv er al | met hanol i ndustrybds atter
almost in @r with global demand could signal a global power balancing attempt by methanol
suppliers against the power of customers that could source methanol from international,

independent producers.
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Figure 2-6: Flow of methanol to Western Europe (Yeo, 2010)

31



As for the supply of urea, in 2009, urea production reached 147,307,000 tons according
to the International Fertilizer Industry Association (IFA). Out of this totalstéf@ Europe
produced 4,531,000 tons of urea, 1,545,000 tons of which was exported to other regions. IFA
esti mates that the worl ddés urea production
reach 175 million tons in the same year exhibiting ansageegrowth rate of approximately 3.8%
(AUrea Useso, 2010; VYara, 2010).

Correcting for transportation cesthe price of urean Western Europes set by global
supply and demanhther than regional forc€¥ara, 2010)Figure2-7 shows thelenlargest
producers, exporters, and importers of waleag with urea volume®r the countries in each
class It is arguedhatthe priceof ureais influenced bythetradeprofile attwo hubs: the Black
Sea and the Middle Eagti Ch e mi ¢ a | p r oThe Blaek:Sealhubewpglies E@dpd 0 )
and Latin America while the Middle East hub supplies North America, Asia, and Oceania. The
main global flow of urea is shown Figure2-8. Other regional flows are of importance if they
affectg | o b a | flonuprofleaabtisese two hubs (Yara, 201Rpvember 2010 spot prices for
theMiddle East vere between $378nd$380 while those fothe Black Sea were between $340
and 863 (Roache, 2010However, uea prices are cycliand generally follow price cycles of
gas and ail (Yara, 2010). These cycles ocoamly due to lumpiness of new capacity
installationdeading toperiods of oversupply and undersupplhyis, in turn, could disturb

supplierconsumer power until new equilibrisnarereachedYara, 2010).

With installed capacity exceeding consumptiotlis énticipatedhatWestern Europsn
suppliers possess reduced power in supporting the redi s  doe lbothinddistrial and
agriculturalapplicationsof urea. Urea supplier power could be further reduced considering that
urea buyer$iave the option teource urea from international souredsccording to Yara (2010),
countries, such as Italy, import uréa.order toquantify the level obupplier powefor producers
of ureain Western Europehis studyutilizesthe fourfirm concentration method/ajor
producers of urea and their estimated production capacities in Western Brgdigted in
Table2-4. The exact sales figuresenot available however, becaugbe average capacity

utilization was around 84" indicating a reasonable balance between demand and sapipdy

! Capacity utilization :E 2 pTIITY P
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region this study usethe production capacity figur@s computingurea industry concentration
The calculation is as follows:

vy Y Y

° Y

S, S, S,andQr epreseassKWHarsagpr ol i nzds, and BASFOs
respectively The resultingour-firm concentratiorration is 0.8. Because, on the scale of 0 to 1,
this figure is close to 1, it can be concluded thatdhisa smallcompetition amongnoducersof
ureafor sales to customers. This could indicate that suppliers possess some negotiating power.
However,as noted earlier, with installed capacity exceeding demandarstimer&njoying
someflexibility in obtaining urea fromnternationalsourcesurea supplier power is limited
Transportation costshould notindersourcing from alternate suppliers as urea has high nitrogen

content (46%) making r eteadspgortation relatively cheap (Yara, 2010).

Urea induf'y may see some consolidation in the coming years. Yara, with nearly 7%
global market sharand 41% market share in Western Eurap@ne of the major playersthe

global markefor urea The company iseekingmerger and acquisition opportunities. According

to Reuter s, Yarabdbs CEO has noted t hWPDATEt her e

30, 2010). If global consolidations take place, supplier power and mandine urea markenay

increase.

Deman of urea may rise because of its increased usage in controlling NOx emigsions
diesel enginedJsage of urea can help meet the reap NOX emission requirements which is

mandated by Western Europe (James & foFthishada,

application could bring supply further in par with demand increasing supplier power in the region.
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(Yara, 2010)

Figure 2-8: Main global flow of urea
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Table 2-4: Western European urea suppliers (AaUre

Company Name Location Capacity (000 Tons / yr)

1 Adubos de Portugal Barreiro, Portugal 95
2*  Agrolinz Melamine International Castellanza, Italy 150
Linz, Austria 420

3 BASF Ludwigshafen, Germany 540
a4 OCl Agro Geleen, Netherlands 390
5 Fertiberia Palos de la Frontera, Spain 300
Puertollano, Spain 200

6 GPN Agriculture Dissel, France 130
7 SKW Stickstoffwerke Piesteritz Lutherstadt Wittenberg, Germany 1,070
3 Yara Brunsbuttel, Germany 535
3 Ferrara, Italy 560
8 Le Havre, France 350
3 Sluiskil, Netherlands 340
Estimate Total: 5,580

*aMI Agrolinz Melamine International is a subsidiary of Borealis

Lastly, examining the melamine supply in Western Europe, as the second largest
consumer of melamine (Bizzari & Funada, 2010), reveals that melamine is likely supplied
primarily by six globally located companies. These firms are listd@bie2-5 (Strathearn
2010). On this list, Borealis is the leading player in the European melamine market holding an
estimated 20% market share.

This study estimatethat the six melamine suppliers produce 601,000 MT maximum total
volume of melamine per year. The price of the produced melamine in the region is likely set by
demand and supply forces. Melamine customers possess some power over price of melamine
becaus®f choice over suppliers. However, forecast growth in melamine demand, according to
Bizzari & Funada (2010), and production outages note8tiathearr{2010) could create future
supply shortages which, in turn, could shift power from customers to sigplier certain
periods.Strathearr{2010) provides an example concerning an Iranian supplier that was able to

increase international sales prices for melamine in the past due téeshosupply shortages.

Overall, considering the supply market of uneeethanol, and melamine in Western
Europe, this study asserts that supplier power in Western Europe is generatigdiiun with
some levels oinstability.
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Table 2-5: Suppliers of melamine in Western Europe

2.1.5 Customer Power (Domestic: MediumHigh and Stable; Western Europe: Medium
and Declining)
In the domestic amino resin industry, the distance between suppliers and customers often

affects the power of customers against suppliers. Amino ragiersgenerdly preferto purchase
their supply of resinffom local supplierand they have good reasons for this: buying locally
reducedransportation costshe reduction in transportation cqststurn,reduces the overall cost
of obtainingamino resis. Furthermore, buying locallgrevents many of thesksassociated with
shippingperishable and sensitive chemical prodaaiross long distance$hese risks include
resin solidification due to weather conditions and delays in delivery due to poor driving

conditions between suppliersé and customersodé | oc

With demand concentrated locally due to transport considerations, customer power is
dictated by the local supply and demand forces. In localities that exhibit overcapacity of amino
resins, customergwer is often high. Conversglin territories with shortagesf amino resin
supplies, customers are expected to have reduced bargaining power because local firms face

fewer challenges in filling their production capacities.

To gain a better understandiofjthe customer forces in the domestic market, this study
begins by examining a plot illustrating the geographic locations of the main domestic amino resin
customersFigure2-9 shows this plotThe numbern the greertircles indicate the number of
customers in each localitBased on the lengths of the routes connecting amino resin suppliers to
customers, every buyer is considered taviihin a reaonable distance froevery amino resin
supplier this means that amino regnoductscan be transported from any supplier to any
customer within the counttyefore theproductnaturallyperiskes.In addition, the plot indicates

that rorthern Iran, the paof the country witha plentiful supply ovastand denséoress, has the
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