


Introduction

3.1. In the UK, the goeratiors of Cargll and Cerestar oerlapin the manufacure of ducose syrups
and blends Glucose $ a nember d the naurally occurring classof chenical canpoundsknown as
sugars. Other common membersof this class are fictose, dextrose, naltose andordinary household
white swar (known chenically as sucrose)Glucose syup is a concetrated soltion of glucose, ad
glucose bénds are syups made from glucose ® which other ingredients, sut as fuctose have keen
addel.

3.2. Sugars ae al to a geakr or lesser &tent sweet and he main useof glucose syups ard blends
is as a sweeter for foodstuffs.Glucose syrup is also us@s afermentation feedstock fdseer and
cider, andas aningredent in a range of non-foodstuffs.

3.3. In this chater we descrbe glucosesyrups and blends the processe involved in their produc
tion, their uss, and thecusbmers. Te dfect of European legslation is alsodescribed. The canpanes
ard the details o the trarsacton arediscussedin Chapter 4. Our aralyses 6 market cefinition, andour
assessert of the canpetitive forces inthe relevant markets, are setut in Chapter 5.

The production of glucose syrups and blends

34. Glucose syups andblerds ae anong a rage of producs produced from starch surry. Starch
slurry itself is producel from a varety of starchrich fealstocks sich aswheat, naize and potabes, by a
procesknown as Wwet milling’ for maize andpotatoes and ‘dry milling’ for wheat

3.5. Figure 31 shows anoverwiew of the production d glucose syups aml blends ard the rarge o
other starch and stardh-derived products that areproducel by milling.

3.6. Starch sa natral product found in most plants, ceread and many fruits. Accading to the main
paries, in Europe he grincipal inpussfor the production o starch ad sarch deivativesare naize, wheat
ard paatoes. In2000, aound48 per cert of the taal inpus were maize, 33 per cert wheat, andl9 per
cert paato.

3.7. Maize kerned contain goproximately 60 pe centstarch 11 pe cent fibres, 8per cat protein
and4 per cet oil, with the renainder beng waer and mineral salts. The E@aize harvest takeglace
during Setember & Decenber when he raw neterial contactsare normally entered int. European
maize sitable for the mnilling process is grown ithe warmtemperate clinates of France and Spain.

3.8. Wheatkernels are made upof 52 per centstarch, 9per centfibres, 12 per centprotein and
23 pe centbran. Europeanwheatis grown in the caler north-wesern aress of Eiurope (including sauth-
east England).

3.9. Potatoescontain aound 20 per cent stardh, 2 per cenfiibresandl per cet protein. Potatoesa
notusel asfeadstodk in any of the UK plans.

Raw materials

3.10. Ove the last 20 years a s, the ecmomics of nilling in the EC have moved n favour of
using wheat as th gimary raw meterial input. Refams to the Canman Agricultural Pdicy which
reduced ECgrain prices, adthe devebpmentof a narket for vital wheatglutenwhich is a co-poduct of
the milling process,have reducal the net raw naterial costof wheat sgnificantly bdow the net rav
material costof maize, athouch the costdifferential has namowed recently. Therdore, new plant are
built aswheat-pocessing operatians or as mixed wheat and raize darts.
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FIGURE 3.1

Production of glucose syrups and blends and
other starch and starch-based products

Agricultural inputs containing carbohydrates (eg maize wheat,
potatoes)

UK milling processes l ;! Co-products (vary by inputs)
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Source: Main parties.

3.11. Both UK plarts (Cargll and Cerestar) use maize #w raw naterial. Wheat is sed for the
producion o glucose syups andblerds n many of the nodern rrthern Europeanproduction plarts
although many of the modernplant useboth wheat and aize as fedstock.

3.12. The neize rav material is trarsported by sea@ing barge to bath the Cargll and Cerestar
plansin the UK. The btal cost of trangorting the naize (incliding by seagaig baige) from souh-west
Frarce toCargill's Tilbury plart is around €[&q per tonre d maize. The total cost o transport (ircluding
by inland-waterwaybarge) totheir plarts in northern Cortinertal Euope is araund€[&q pertonne

3.13. Therehavein the pastbean concensfrom thepublic about usng GM maize as aaw material
which potentialy favoued the use ofwheat Howevae, this is ro longer anissie becawse EC reglations
now require maize pocesseos toprovide tra@ablity for their prodictsback to saurce.

Starch slurry production

3.14. The producion processfor starch slrry deperds on whether neize orwhest is usal. The
producion of sarch slirry from maize andwheatis descrbed in Apperdix 3.1.
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Milling co-products

3.15. The sarch milling procesgealltsin a range of co-products, in addition o starch siirry, which
vary deperding on the aricultural input These nclude:

(a) Vital wheat andmaize duten: wtich is the water-nsoluble protein complex extractedrom cereal
grains.Gluten canbeusal in the b&ing industry and in fish and animal feedproduct.

(b) Crude neize ail: crude ail is produced from crushed maize germs ard is thenfurther refined ard
processedor use in the food andchemical industiies. The cushing of maize grms alsoresuts
in producton of germcake, vhich isusal in the aninal feed industry.

(c) Animal feedingredents: the milling process ao inwlves the co-productio of other materias
sud asfibre, meal, gerntake andran, which can all baised agnimal feed.

Processing of starch slurry

3.16. Starchslurry is treated ira variety of ways to produce arangeof products. fiese nclude
glucose syup andblends, other starch-basal sweeenersard other starch products.

3.17. The sarch molecule is made up of a long chain of glucoe molecuks. Using a pocess called
hydrolysis, acids or enzyes are usedhs catalyst$o partially break down the stadt chain toproduce
glucose.

3.18. Starch surry is bulky with a high water content ard therefore eypensive to trangort. It also
tends to settle ad is prane to microbiological infection. Millin g is thus vertically integratedonsite wih
the production of finished product sud as glucosesyrupsand blends.

319 |
Detalls omitted. Se ndeon pageiv.

Glucose syrups and blends

3.20. Different grades ofglucose grups am blends arerefined from the starch surry ard ae dis-
tinguished by a number d factorsincluding:

(a) DE: this measureshe sweeatess gpressé in terms of dextrose. A glucose syup blend with a
DE of 42 has he ealivalent sveenessof swcrose The DE of glucose syupsard blerds rarges
from 20 b 99.

(b) Swgar profile: glucose syupsand bénds may have a difering cantent of maltose andiextrose,
depanding onthe type d hydrolysis applied.

(c) Fructose ontent: glucose & sold in different blends which may congin fructose ad/or sucrose n
varying proportions.

(d) Additionalvariables sud as pHvalue, silphur dioxide (802) levels, colour ard dry sdid con
tert.

3.21. There ae two different processes fo hydrolyzing sarch both of which are useé by the mgjor
glucoseproducersfor the production of glucose syups:
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(@ An aci-enzyre-basal process. Here an add-enzyme hydolysis' process is sed This is tle

long-estblished hydrolysis method usedto produceglucose syups from starch However, it is
relatively dffi cult to control.

(b) Anenzymeenzyme-basegrocess.This hydrolysis method is more precise awl cantrollable in

terms of ouputs than the @d-basedprocess asthe enzyres have apredictable effect. This
pro?cess carbe use to replicate most of the glicose syups ceated usinghe acd-based
process

3.22. By conbining glucosesyrup with other naural sweeéners (rotably fructoselsoglucoss, it is
possible o producedifferent glucose béndsthat repicake to a greagr a lesser exaént the sweeatess d

sugar.

3.23. The glicose grups am blends produced from maize and vheat are cherntally equivalent
products, whch canbe sulstituted for each ther in their apdications. Howewer, sane cistomers ai
suppliers have saidthat thereis sanetimes apreferercefor one orthe other, thowgh accading to the par
ties there isnotechical reasorior this.

Other starch-based sweeteners

3.24. In addition to glucose syrws ard blends, there are aumber d other dowrstreamsweeterrs
(see Fyure3.1). Theseare:

(@)

(b)

(©

(d)

Maltodextins ard spray-dried glucose.These products areormally produced by thactionof a-
amylase on gatined (nodified) serch and generaly haw a DE of beween 1 and 95.
Maltodextins have aDE o beiwveen 1 and 20; spray-dried glucosegeneally beiveenDE o 20
and95. Theycontain a range of ron-sweetsugas. They are sold in pwder farm for usein food
amplications where oy moderate sweebss is rguired (for exanple, in babyfoods, cdffee whit-
eners creaners, instat foods, spots dinks etc).

Crystdline dextroseis oktainedfrom the conplete hydrolysis d starch, ftlowed by purification
and cystallization. It has a [E of greaer than D. It is usal in bakery and other food gplicaions
as well as imon-food apgications (for exanple, indetergers and in liquid form, in intravenaus
drips for medical use)

Fructose? Through a furtheisonerization process,dexrose nolecuks can be cwerted nto
fructose molecuks. Fructose is conbined with glucoseto produce different blenrds. Wherethe
fructose ontent of a glucose blerd equalks or exeeds10 pea cent the blerd is refared b as
isoglucose Where he fructose content i42 per cat, isoducose is egivaent in sweetess to
sugar.

Pdyoals. Glucose syups ad blends can besuljecid to a catalytichydrogenation proas aml
transformed into padyols, ie sgar alcohds. Theseare usedin a range of gpplicaions ncluding in
toothpase, chewing gum, corfecionery and non-food applicaions. h paricular these polols
include:

() sabitol, which has avariety of food andnon-food apgications;
(i)  mannitol, anisomer d sorktol, which is a sitable aveetener for foodor diabetics;

(iii) mdltitol, usel as a low-calog sweetener, asell asin food for diabetics,suga-free onfec-
tionery and some non-food gpplicaions; ard

*Enzyme or acid-catalysectheamical reaction withwater.
2Fructose is described imore detailin pagraphs 389 to 393 and Appedix 3.2.
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(iv) xylitol, a sweet whe crystallire alcdol used especidly as a sgar sutstitute in oralhealth
producs.

Other starch products

3.25. In addition to its wse as a refimg feedstack, starchslurry canbe treatedto prodice a rage of
starch productwith differert properties:

(a) Unmadlified or native staches produced by drying the slurry. Theg ae used n various food
appicatons for exanple, chiry producs, bakey producs, prepaed meat products) and non-
food applicaions (for exanple, pge and carrugated boads).

(b) Modified starches, poduced by the appicaion d physical processg, for exanple rol-drying,
extrusion, Pray drying, heatmoisture teatnent et or chencal modificaion involving te
replacerent of sone hydroxyl grogps usually by esteor ether groups. Modified starches are
usal in dairy products, conviéence foodsprepaed meat products etc and mdood usesuch as
pape and corrugaed boad.

Non-starch-based sweeteners

3.26. Sugar (or sugose)is anaura product manufactured mainly from sugarcane or swga beet It
is used primarily to sweetenfood ard drinks, either in the industrial praduction of food ard drinks or in
the hane.

3.27. The increasing iterest ina healthcorscious lifesyle and advaces n food technology have
brought atout the developmert of artificial sweetears. Saccharn was the first low-calrie sweeteer to
be dsmvered, and snce hen, a rumber of other lbw-calorie sweegners havebeenproduced ard usd
around theworld as a dternative toswcrose.

3.28. Cargll and Cerestado not manufacture either saraose or artificial sweeteners.

Uses of glucose syrups and blends

3.29. Gluoose syups ard blends ae use asanalternaive © sugaror sucrosein many appicaions
sud asfood, chiefly confecioney but also bakey, soft drinksard ice cream, andalsoin sorre non-food
appicatons sich asfermenttion feedstock.

3.30. Theprincipal end-use aplicaionsfor gluco® syrupsandblends areas sveetenersn confec-
tionery, soft drirks, preseres, jellies andfruit prepaatiors, dairy, bakery, syrupmixes andsracks. Tiey
are asoused a fermenttion feedsbck in the pioduction of bee ard cider, ard in sone non-food appli-
cations sich as citric acidlysine, artibiotics, insdin and yeast poduction.

3.31 Glucose syups and bénds havefunctond properties that provide secific processing ard
productbendits to the austomer. In onfedionery, glucose syups am blends a wsed not only for their
sweeening properties kbut alsofor their otherfunctional properties sué asviscosty, colour, neutral taste,
odou andbulk.

3.32. Table 31 showsthe principal uses fo glucose syrups am blendsin the UK in 2000.
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TABLE 3.1 UK and EC sales of glucose syrups and blends by end-use application, 2000

UK sales
2000 % of EC sales % of
Application (kilotonnes) total UK 2000 total EC

Confectionery 26 24
Soft drinks, beer and cider 35 23
Other sweets 10 12
Other food = 12 = 17
Non-food applications A7 24
Total 100 100

Source: Parties’ estimates based on AAC statistics (Association des Amidonneries de Céréales®).

*Association of cereal-based starch producers.

Principal suppliers

3.33. The principal sugpliers of glucose syups and blends with plants in the UK, ar deaibed
below.

Cerestar

3.34. Cerestir LK is basedn Manchester with a maize-basednilling plant with a kilotonne
milling capacity and&q kilotonne ducose refifing capacity per year. Inaddition to glucose syrups and
blends, the Marchesterplant produces rtive starcls, crgtalline dextrose andcaran@l. The neize used
is imported by barge fom the souh-westof France via the Manchester Ship Canal Ceresar abo has
other plants, including ones in France, Germany and he Netherlands, from which it peiodicaly imports
small volumes ofglucosesyrups and blerds.

Cargill

3.35. Cargll acquired its Tilbury plart in 1978 ard built the ducose refiery in 197. The plant
uses raize asthe raw naterial and hasraund g4 kilotonnes nilling apacty and aglucose réning
capacity of §q kilotonnesa year. Pray-dried glucose § also poducel at Tilbury, ard starchslurry is
supplied under a bll processing arangenent to the neghbouring Natond Starch pant Around [& per
cert of Tilbury's ouput was eyortedin 2001 whilst small gquantities d glucose syrups ard blends are
imported from Cardll’'s Dutch plart at Bergerop-Zoom, alarge wheat anl maize processimg plant with
refining capacity for gluccse srups and blendsof [84 kilotonnesa year.

Amylum

3.36. Amylum is a subsidiary of Tate & Lyle. ks UK plart is locatedat Greerwich andalthough
originally opeating ushg US maize shce he 1%0s, was \pgraded and mnverted to wheatin 1992. The
plant now uses UK grown wheat as the raw naterial input and hasa glucose refining cgpacty of
[&4 kilotonnesa year.Amylum also produces crystallie dextrose ad alcdd at the UK plant, ard
imports sigrifi cart volumes ([&q kilotonnes in 2001) of gluccse syups and blends from its other phnts
in Continental Europe. It has recentipvesedin a ngjor newplant atNesle in France

Roquette

3.37. Roquette is a privately-owned French cormpany which strted sipplying UK customers flom
its Frerch plants in the 1960Cs. It producesa wide range of stanederived sweeteneproducts and has
sewen milling plarts in the EC, including avery large plant, witha nilling capacity d [ kilotonnes of
wheat ad kilotonnes of maize, at Lesem near Lille in Frarce. In 2000, Roqette prchasedthe
former ABR gdart at Corly which it is now expanding.
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Others

3.38. Grants is a Smtch whisky producer hat produces glucose syups from wheat Its glucose
refinery at Gramgeston Girvan, Scdland, was built in 1992 and was expanded to a ducose refining
capacity of §q kilotonnes ayear by 199. Grarts supfies anumber of mgjor brewing induwstry cus
tomers in the UK. Grarts alsosupplies custamers inthe uth of the UK in other ndustries sich asjam
ard conkctionely.

3.39. Syralisa sibsidiary of two sugar conpanies, Union DA and Nordzucker, the former beng a
farmers’ cooperative. Syrahas a large production plant at Marckaheim in Alsace, north-eastern
France, which processes atal of [&q kilotonnes of neize andwheat a year and frowhich it sells
[54 kilotonnesof glucose syups and strch derivatives hroughout Europe. It is sypplying snall volumes
to UK customersvia CallewaLimited, its UK agen.

340. Pfeffer & Langen i the third biggest sugar (sucrose produce in Germany. It supplies small
volumes b UK cusbmers va its agentFermacol Limited. Its main production unit for glucose syups
and blexds is & Chantor near Reirs, France

Customers

341 The nain uses of glucosesyrups am blends in the UK are ewing and drinks companies
swch as Scttish Couage, Matthew Clark ard Bulmers, am confectimery comparies swch as
MasterfoodsNestlé and Gdbury Schweppes. Fooghamaceutical ad healthcee wmpanies suls as
GSK are also important cusimers. Cerestar in theK has historicaly also een a rgjor custoner for
Cargll.

3.42. Small businesses accotirfor only a small propation of sales (2per cert in the case of
Cardll, Tilbury, for exanple). A few such custamers, defined broadly as tlose takng less tlan a fui
24-tonne load, are sipplied direcly by the major producersusing ether bulk delvery, drums (200 or
300 kg) or 1-tonnepalet containers.Cereser in Manchester, for exanple, bre&s down bulk loadsinto 3-
to 4-tonne deliveries for individual confecioneryrock manufacurers in Blackpool.

3.43. Small custamers ae nostly supplied throughsame form of distributor, with whom the maru-
facturer deak on a principaktto-principal basis. Typicaly, the distibuton company is focusedon a par-
ticular customer sectorsuch as takeries, and will [ sugplying other inputs as well aslgcose syrus and
blerds. Healy Chemicals, fa exanple, is a dstributor to food ingredient uses. It supplies Amylum
product as wél as oher nputs. Its cusbmers gaeraly take Ess han 10 tonnes d glucose syups and
blerds n single delveries, ether in drums or pallet containers for liquidsor 25 kg bags for powders All
are sippliedby road.

3.44. The ttal number of Cargl’s customers in2001 in the EC was[&q. In the UK, Cardil's top
10 custorars accounted fdiq per cen of its sales § volume in 200L. Cardgil's top 20 EC cistomers
mack up[&4 per cent of saks by value in 2001.

3.45. Figure 3.2shows a rap of 2001 deliveries to UK customers fran Cagill's UK plant at
Tilbury.

3.46. Cerestar's cstomers inthe EC taalled [&q for 2001. In the UK, Cerstars top 10 custamers
in 2001 make up [&4 per cent of the comany’s sales by volum Cerestar’s top 26ustomers in the EC
mack up [&4 per cet of its sales Y value in 2001

347. Figure 3.3 stows a nap of 2001 delveries © UK customers fiom Cerestar’'s UK plant at
Manchestr.
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FIGURE 3.2

Cargill, Tilbury: deliveries to UK customers, 2001

Source: Main parties.

Detalls omitted.
See na&  pageiv.

45




FIGURE 3.3

Cerestar, Manchester: deliveries to UK customers, 2001

Detalls omitted.
See na&  pageiv.

Source: Main parties.
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3.48. Figure 34 shows amap of Cardll's 2001 Euopean deliveries to customers sered by its
Bergen-op-Zoom plart in the Netrerlands. For bath Cardll and Cerestar, ore than < per cat of their
UK cusbmers werealso aistomers inCortinental Europe.

3.49. The parties sail that ctstamers tenéd to multi-source tteir requrements from a rumber of
suppliers and d'ten swicched volumes betveen diferent syppliers. This view is supported by the findings
of ananaysis of cusbmer chum in the UK glucose syrups ard blerds ndustry by National Econorric
Research Associates (NBR(seeparagrapls 3.55 to 3.58). Cardl told us that nost custoners close to
use o to four sippliers for glucosesyrupsand blends.

350. The paries esimated that the costof glucose syups and blends asa proportion o the cus-
tomer’s final product was gaeraly very small and his was caoffirmed by sone of the cusbmers who
gave eviderceto us, althaugh they enphasizedthe importance of even small ctanges in their siyppliers
prices.The paties estmated the valie of the gucos canponentin the principal food agplicaions as
shown in Table 32.

TABLE 3.2 Glucose component value as a percentage of UK product retail value

Glucose as a % of

Application UK retail value
Sugar confectionery 15
Chocolate confectionery 1.4
Jam and preserves 2.7
Beer and cider 2-3

Source: Main parties’ estimates.

Tendering process

351 Most major customers regire their sippliers to re-tende for their business anually. Con
tracs are ypically annualard a large proportion of bushessis re-terderel at the beyinning of the year

3.52. Accordng to the main parties, anincreasig number of he larger cusbmers in the glucose
syrups ad blendsindusty have now switiced from traditional faceto-face ngotiations ad offers by
fax or letterto formal tenders a online rewerseauctions for their purchase reqiremerts.

353, Customers who have issued formal tendes include Cadbury Schweppes, Haibo, Premier
Foods ad Nedlé. Many of these copanies are nowperaing centralized Eurpeanpurchasing for glu-
cose syups and blends.

354. Customers who have mnducted alline reverse auctionsnclude Unilever PLCH J Heinz
Compary Limited andUnited Biscuits. Sumliers are reqined to sulmit bids for the canbined volumes
of the austomers Euwopean purchase equirements. The dynamics of thee au¢ions encourges conpe-
tition betweensuppliers.

Customer churn

3.55. NERA carriedout aninvestigation of customer switclng to ard from Cargill in the UK du-
cose syrup ard blends market in March 2002 The amlysis was bsed on Cargll's databese of UK
deliveries betwveen1996 and 2001 from both the Tilbury and Bergen-op-Zoom plant.

356. Table 33 shows the resilts of the NERA anaysis of those custoens that started purchasing
or stoppedpurchasingfrom Cargll in the period1996to 2001, ie wonor lost cistamers. The talle stows
that Cargll lost ketween[&] and Bq per cent of its cuomers every year andion betwea [ and

[54 pe cent.
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TABLE 3.3 Cargill switching customers, 1996 to 2001
1996/97 1997/98 1998/99 1999/00  2000/01

Average number of customers
Lost customers:

Number

% of total clients Figures omitted.
Won customers: See note on page iv.

Number

% of total clients
Total switching (%)

Source: NERA study for Cargill.

357. NERA also analysed hose austomers who charged the volume they purchaseé by more than
1,000 tonnes beween yeass ard by more than 50 per cent. Table 3.4 indicaes hat between[&] and
[54 per cert of Cardll's custamers clange their purchase volumes by at least 1,000 tonnes hketween
years.

TABLE 3.4 Cargill: 1,000 tonne switching customers, 1996 to 2001

1996/97  1997/98 1998/99 1999/00  2000/01

Average number of customers
Lost customers:

Number

% of total clients Figures omitted.
Won customers: See note on page iv.

Number

% of total clients
Total switching (%)

Source: NERA study for Cargill.

3.58. Table 35 shows that [&q to [&] per cert of Cardll's cusiomers rediced their vdumes by at
least50 pa cent, while betwveen [&] and[$q per cent inaeased heir volumes by at least 5fer cent.

TABLE 3.5 Cargill: 50 per cent volume switching customers, 1996 to 2001
1996/97  1997/98 1998/99 1999/00  2000/01

Average number of customers
Lost customers:

Number

% of total clients Figures omitted.
Won customers: See note on page iv.

Number

% of total clients
Total switching (%)

Source: NERA study for Cargill.

Total sales/”demand for glucose syrups and blends

3.59. In 2000, the UK denend for gucose syups ad blerds was B kilotonnes, wtilst the EC
demand totalled[$q kilotonnes.

3.60. Thegrowth in saks far glucose syups and blerds in the UK avaaged4.9 per cait a yearove
the period 1995 to 20®. Within the EC, tle gowth per yearaveraged 5.5per cen over the sane period.
The gowth in UK sales of gluccse syups and blerds from 19% to 2000 is shown in Figure 35 whilst
Figure 3.6 shows the growth in the EC saks of glucose syupsand blendsover the sane time period.
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Kilotonnes

Kilotonnes

FIGURE 3.5

UK sales of glucose syrups and blends by application

RS
-

1995 1996 1997 1998 1999 2000
Year
@ Confectionery O Soft drinks, beer and cider
O Other sweets OOther food

@ Non-food applications

Source: Main parties’ estimatesbased on AAC stistics.

FIGURE 3.6

EC sales of glucose syrups and blends by application

e
e —

1995 1996 1997 1998 1999 2000
Year
B Confectionery @ Soft drinks, beer and cider
O Other sweets O Other food
B Non-food applications

Source: Main parties’ estimatesbased on AAC sttistics.
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UK production

361 TheUK glucose syups and blerds produces ard their share d production in 2000 ae sum
marized inTable 3.6.

TABLE 3.6 UK production of glucose syrups and blends, 2000

Supplier UK production ~ Share

(kilotonnes) %

Cerestar 33
Cargill 26
Amylum ag 26
Roquette 10
Grants 5
Total 100

Source: Parties’ estimates based on AAC statistics.

Production plant locations

362 The bcaions of the five UK glucose syups ard blends production plants are $own in
Figure 3.7. Cargll is basedin Tilbury, Cerestar ifManchester, Anylum in Greenwich and Roquette in
Corby. Grantsis basel in Grangeston near Grvan, Scotand.

3.63. Most Continental Eurgpean starchplanss that produce glucose syups ad blends are bcated
in northen Europe (see [ure 3.7). Plantavere locatd with sea or caal access for gmaiimports (for
exanple, Ceestaruses the MarchesterShip Caral to import maize from sauthern Frarce via Liverpool).
More recently plans have endal to be bcatd cbse b the maize- andwheatproducing regions of
northern Europe.

364. Many of the Continental Europeanplants are wheat bsed, for @ample Nesle (Amylm),
Marckolsheim(Syral) and Rems (Pfeifer &Langen) and ®me process both wheat anthize, for exa-
ple Lestrem(Roquette) and Bergn-g-Zoam (Cargll). The Eurgean parts are alsagenerally much
larger n capadty than he UK plans; for exanple, Roqudte's mill at Lestemhas a§q kilotonnes font
end nilling capacity a yeargaining fromsignificantly increasedcoromies of scale.

Transport and distribution

3.65. Thevastmajority of glucosesyrups and blends (98 per cent for Ceresars Mancheser plant
ard 99per cent for Caril's Tilbury plart) are séd in bulk form. Delivery is usally made by third party
hauier sewvices ard transport logistics conpanies o trangort the glucose syrups and blends The glucose
syrups ard blends are caried in standrd buk liquid food-grade tarkers, alsoused for the transpat of
othe food products such & edble oils, chomlate amd wine. These hauiers often expbit backaul
oppartunities o redwce heir overall costs

3.66. Within the UK most delveries are nade byroad tarkers, bu sane are ly rail. Rail is less
comnon in theUK than Coninental Riropeas amears of delivey asdistancesarerelatively shortand
few custoners have the nessary rail facities to accept deliveries. The is a relativecost advatage
whenrail can be ged By wayof indication, Cargll estimated comparative casts as:

Tilbury to Scotland by truck €[&q pertonne
Tilbury to Scotland by rail €[&q pertonne
Northern Frarce toScdlandby rail €[&q pertonne
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3.67. Small volumes (1 b 2 pe centfor the Tilbury ard Mancheser qperations) of glucose syups
andblends ae trangorted end sored in drums that can beheagd if required D prevent crystallizaion.
Indeperdent contacors areusal at Tilbury and Manchester for the paking ard distribution of the
drummed praduct. The paries ld us hat crystallizaion of he final product is only a cancen for the
higher DE products of 95 DE andhigher which cortain a ligh propartion of dry sdids, amd orly when
these prodats are trasportedin extrenely cdd weather conditions ower fairly long distarces (takng
more thantwo to threedays). In thesecircunstances, th@roduct istrarsported in heed tankes b such
destinatiors as B4, the Nadic regon andsame trans-apine deliv eries. Tie main parties tdd us that the
costdifferenial for heaed tansport is only in the region of €[&] pertonneaday.

3.68. Cargll estimated its awerage trarspat costin the UK from its Tilbury plart to be £[&q (€[&4)
per bnne. Cerestar beleved its averagetransport cost tobe €4 pe tonne b UK destinations. This
equaes o €[&] per tonne per kiometre and €pq per tonne per kilometre fa Cargll and Cerestar
respectively, basedon average lad sizes 6 25 tonnes for Cargl (Tilb ury) and20 tonnes fa Ceresar
(Mandhester).

3.69. There is anadlitional transmrt cost assoiated with crassing the Endish Chanrel when
exporting to Continerntal Euope or imports arriing from Continertal Europe to the UK. Ths is
descrbed andanalysedn Chapters.

3.70. Sorre cusbmers hae hghlighted their requirement for justin-time deiveries for glucose
syrups and blends products. The nain paties conmented that justin-time in this context was a nis-
nomer. The bgistics pracessand delvery schedling required bythese astomers are échncaly more
accurately desibed as‘delivery requrements planing’. A justin-time label is baig attachd to an
‘order-to delvery process The hilk handling of glucose syrups and blerds pioducts requires byits
nature carefli monitoring with temperatue corirol to maintain viscasity, to prevert crystallizaton,
caranelization and ricrobial growth For this reasn adequat storage capady andfrequent replenish-
ments are a esenta chaaceristic of the supply chain for glucose syupsard blends.

3.71. Cerestar andCargll use telanetry systens for managing stack and delivery to same cus-
tomers. The equipmert is relatiwely inexpersive andis installedin the custeoner’s storag tarks, usually
atthe suppler’'s expanse, ad informs the cusbmer anddr supplier when the tank reaties a cerdin level
ard therefae whena celivery will be regured.

3.72. The awrag distarce ducose syrps ard blends are tansported inthe UK by Cargill ard
Cerestaris 257 km ard 215km respectively. The weighted averge distance (ie theusn of the distaice
times the wolume fa eachdelivery, dvided by the taal vdume) in the UK for Cargll and Cerestaare
266 kmand B2 kmrespedtvely.

3.73. Tabe 37 gives Cardil's percertages of volumes dliveredby distarce from its Euopean
plantat Bergenop-Zoom. It can be seerat on aveage the dstarces travelledn Continertal Euope are
significantly further thanin the UK. The simple average distarce for trasport fa- Cargll’'s Dutch plant
at Bergen-op-Zoomis 762 km, whilst the weighted average distance § 441 km.

TABLE 3.7 Percentage volumes delivered by distance from Bergen-op-Zoom plant (Cargill) to European
countries, 2000/01
per cent
Year Distance (km)
0-100 100-300  300-800 >800

2000 13 45 24 18
2001 14 44 23 19
Average 2000-2001 14 44 24 18

Source: Cargill.

3.74. Transport is asignificant proportionof deliveral costs (10to 20 pe cent accordingo a num
berof paties), so here ae alvaniges n having aplantnear to ngjor cusomers. Howeer, thee ae al®
trangort costsassociateavith the ransport of rav materials (see pagraph3.12), which canparty off-
set thesedvantages.
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Capacity issues

3.75. The poduction o glucose grups aml blends requires he menufacurers b maintain high
capacity uilization rates, typically lgher than 85per cent. Tlis is due o the coninuous nature of pro-
duction in the industry andthe importance of fixed costs relatie tovariable cets. Thus nost of the UK
plarts aerunning ator closeto full capacity.

3.76. Gluocose refining cgpacty—ie capady to refine sarch slrry—is typicaly 10 b 15 pe cent
higher than the milling capacity—ie cagpcity to produce starchslurry—o provide refiring flexibility so
as tobe alle to respand to custamer demand. At Cargll's Tilb ury plart, for exanple, ducose camcity
utilization is curently [§ per cert, whilst the upstreanmillin g capacity isrunning [&4 per cert.

3.77. Table 3.8 shows the aurrent UK glucoserefining cgpacty for glucosesyrups and blerds.

TABLE 3.8 UK estimated glucose refining capacity in 2002 by plant

Glucose refining
Plant capacity
%
Kilotonnes  share
Cerestar (Manchester)
Amylum (Greenwich)
Cargill (Tilbury)
Roquette (Corby)
Grants (Grangeston)
Total

Source: CC.

*Before completion of capacity expansion at Corby.

3.78. Therehasbea significantexpansion in EC milling capaity for starchand sarch derivatives
in recent yearsThe nain paties eimate that total EC frorénd proessing of agricuiural inputs ha
grown from arownd 9,000 kilotonnes (maize eaivalent) in 1990 to approximately 13,100 kilotonnes
(maize egivalent) in 200. They alsoestmate tfat in 2000 industry front-endprocessingcagacity uili -
zaionwas aound 88 pea cent (excluding potato processig which is subject to anEC production quota).
The auivalent figures for the six-year period 1995 to 2001 are $iown in Figure 3.8.

FIGURE 38

EC starch industry: milling capacity utilization

91%7
90% 89% 89%

89% 1 | 88%
88%71 |l
87%71 |l 86% 86%

86%1 || 85%
85%
84%1
83%
82%

1995 1996 1997 1998 1999 2000 2001

Year

O Capacity Utilisation

Source: Main paties.
Note: Covers vieat andnaize aly, ie excludingpotato preessim.
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3.79. The glicose grups am blends narket undeigoes cylical changesn the suply/demand
balance whereby increasing levels of demand lead b peiodic capady expaisionswhich in turn leadto
temporary exess capcity until cemand catclesup again.

3.80. Overall, aftera period of excess cagrity in the 1990s, it is widely held that the Eurgean
industry is rearingmill ing cagacity withincrease irdermand being net by increnental cgacity increases
from the exsting Euopeansuppliers.

3.81. Roguette is curertly expanding its Caby UK plart which will have a [5q kilotonne ducose
refining cgacity by Octobe2002.This cgacity is dued reach g kilotonnesglucoserefining cgpacty
a year in2004. Roguette is adoin the process ¢ adding millin g cagacity to its maize facility atits large
plant at Lestram in northernFrance.

Research and development

3.82. Cerestr focuses mainly on poviding technical assstane to customers n terms of proces
ard aplications for glucose syrups andblends. Cargll has tenaed to faus nore on process ofimization
ard improved efficierties, particularly at the milling erd. Cwstomers whogave a view recogrzed
Cerestar ad Roquette ashe market leadesin gluccse producion in terms d R&D and innovation.

3.83. Cargll's R&D activities areperformed in the USA andat its Bergnop-Zoom plart in the
Netherlands, amd Cerestar’s at its Vilworde R&D certre in Belgium.

UK imports

3.84. From 1996 o 2001, imports of glucose syups ad blendsinto the UK increasd by anaver
age of13.5per cent a yearamparedwith growth in domestic émand of araund 4.9 per cert. In 2001,
imports ofglucose syrups and Iniés totalled nedy 196 kilotonns andaccounted for 25 peent of UK
domesic saks. If fructose bends ae excuded, mports totalled 141 kilotonnes repeseaiting 17 per cet
of UK consumption. The mgjority of imports cane fromFrance(57 pea cent) and the Benelux countries
(Belgium 22 per centard Netherlands 12 per cent regectively). Figure 39 shows te krealkdown of
imports into the UK in 200QL by courtry of dispatch

3.85. Around 85 kibtonnes of he total UK inportsin 2001 of 196 kiladbnnesare accountetbr by
Roqguette, spplying its UK custamers from its Catinertal Euroan parts. Imports may, therefae,
decrease ivolume in future years as Ramgtte corsolidatesits operatiors at its Caby plart in the UK.

UK exports

3.86. Exports in 2001 accainted for around 12 per cent of UK domestic producion of glucose
syrups aml blends In geneal terms, the level of exports deperds on the level of denand in the UK ard
Continertal Europe, ard the spare capcity availabe atindividual produce’s plants both in the UK ard
Continental Europe,ard on the requirenments d individual customers.

3.87. The mgjority of the UK expots d glucose syrups andblends in 2001 were to France (3 per
cent), Ireland26 pe cent), Gernany (12 pecer), ard the Netherlands (12 per cert).

EC sugar regime

3.88. The glucose syrups ad blends industry is affecied by quotas mposel by the EC sugpr
regime. Quota are in placeon theproducton of isogluose and inulinn the EC in order terotect the
sugar (sucrose industry (see Apendix 3.2).

'Source: Business and Trade statis(HM Custans andExcise).
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FIGURE 3.9

UK glucose syrups and blends imports by country of dispatch

Italy
1.2%

Germany 7.2%
Others 0.2%

Netherlands 12.1%

France 57.2%

Belgium 22.1%

Source: Busines and Trale Statistis (HM Customs rad Excis@.
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Fructose and quotas
3.89. Isoglucosewith afructose ontentof 42 percentis equivalent in sweehes to sugar*

3.90. Isoducose is sbject toa quota systen in the EC, estdishedin the 190s to protect tre swgar
industry. The isoglucose giota is renaved periodically within the wider sugar regme which stipuates
guotas for sugar, isogluccse and inulin. The quota was orignally allocatedon tre basis of irstalled
capacity. The curent sugar regme is valid from 2001 t0o2006 with sane sce for revision in 20@. The
total EC isoducosequota is curertly around 300 kilotonnes a yeaibasedon a 42 per cert fructose/du-
coseblerd). The quota gplies 1o blerds @ntaining 10 percentor more isogluccse.

391 The owners of the ECisoglucose quota areAmylum with araund 165 kilotonnes, restar
with 72 kilotonnes, Roquete with araund 43 kilotonnes,Danism with around 12 kilotonnes ard Copam
with albout 10 kilotonnes. Amylum is the anly compary that hdds aproduction quota for the UK, being
able to produce 27 kiotonnes of isoglucose a year here. Howeve, once poduced isoglucase canbe
freely traled between ember states.

3.92. In addtion four sugar camparies enoy quotas for tle praduction of inulin-derived fructose
syrups produced from chicory. These syupshavea fructose content of 85 per ceit and can be ued & a
direct sulgtitute for isoglucose inglucose/fructose berds. The owrers of the inulin quota (basedon
42 per cat fructose) are 8Bdzucke (Orafti) with araund 132 kilotonnes, Cosuaa with araund 84 kilo-
tonnes, Caunwith around 81 klotonnes and Rdifer & Langen Chamtor) with around 24 klotonres.

3.93. In the production of glucoseblends, both isogluccse ard inulin-derived fructose syupscan
alsobe sistituted by 100 per cert crystallire fructase which is praduced from swyar or fructose syups.
There isno semrate quota for crystallire fructose alttough the inputs—sugr andfructose syrug—are
suljectto quotas. Thee aresignificant imports of crystalline fructose fom Israelard Turkey, which ae
not subect to mport tariffs. In 2000, EC imports of crystallire fructose from Israel were anand
17 kilotonnes anl imports from Turkey arounl 5 klotonnes.

42 percentfructose/58per cent glicose is lie hichest blendwhich can beproducedby the isanerization pocess.In order to
achieve highefructose blendst is necessarjo applyan additional convsion process.
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