


Introduction 

3.1. In the UK, the operations of Cargill and Cerestar overlap in the manufacture of glucose syrups 
and blends. Glucose is a member of the naturally occurring class of chemical compounds known as 
sugars. Other common members of this class are fructose, dextrose, maltose and ordinary household 
white sugar (known chemically as sucrose). Glucose syrup is a concentrated solution of glucose, and 
glucose blends are syrups made from glucose to which other ingredients, such as fructose, have been 
added. 

3.2. Sugars are all to a greater or lesser extent sweet, and the main use of glucose syrups and blends 
is as a sweetener for foodstuffs. Glucose syrup is also used as a fermentation feedstock for beer and 
cider, and as an ingredient in a range of non-foodstuffs.   

3.3. In this chapter we describe glucose syrups and blends, the processes involved in their produc-
tion, their uses, and the customers. The effect of European legislation is also described. The companies 
and the details of the transaction are discussed in Chapter 4. Our analyses of market definition, and our 
assessment of the competitive forces in the relevant markets, are set out in Chapter 5.  

The production of glucose syrups and blends 

3.4. Glucose syrups and blends are among a range of products produced from starch slurry. Starch 
slurry itself is produced from a variety of starch rich feedstocks such as wheat, maize and potatoes, by a 
process known as ‘wet milling’ for maize and potatoes and ‘dry milling’ for wheat. 

3.5. Figure 3.1 shows an overview of the production of glucose syrups and blends, and the range of 
other starch and starch-derived products that are produced by milling.  

3.6. Starch is a natural product found in most plants, cereals and many fruits. According to the main 
parties, in Europe the principal inputs for the production of starch and starch derivatives are maize, wheat 
and potatoes. In 2000, around 48 per cent of the total inputs were maize, 33 per cent wheat, and 19 per 
cent potato. 

3.7. Maize kernels contain approximately 60 per cent starch, 11 per cent fibres, 8 per cent protein 
and 4 per cent oil, with the remainder being water and mineral salts. The EC maize harvest takes place 
during September to December when the raw material contracts are normally entered into. European 
maize suitable for the milling process is grown in the warm temperate climates of France and Spain. 

3.8. Wheat kernels are made up of 52 per cent starch, 9 per cent fibres, 12 per cent protein and 
23 per cent bran. European wheat is grown in the cooler north-western areas of Europe (including south-
east England). 

3.9. Potatoes contain around 20 per cent starch, 2 per cent fibres and 1 per cent protein. Potatoes are 
not used as feedstock in any of the UK plants. 

Raw materials 

3.10. Over the last 20 years or so, the economics of milling in the EC have moved in favour of 
using wheat as the primary raw material input. Reforms to the Common Agricultural Policy which 
reduced EC grain prices, and the development of a market for vital wheat gluten which is a co-product of 
the milling process, have reduced the net raw material cost of wheat significantly below the net raw 
material cost of maize, although the cost differential has narrowed recently. Therefore, new plants are 
built as wheat-processing operations or as mixed wheat and maize plants. 
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FIGURE 3.1 
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   Source:  Main parties. 

3.11. Both UK plants (Cargill and Cerestar) use maize as the raw material. Wheat is used for the 
production of glucose syrups and blends in many of the modern northern European production plants 
although many of the modern plants use both wheat and maize as feedstock. 

3.12. The maize raw material is transported by seagoing barge to both the Cargill and Cerestar 
plants in the UK. The total cost of transporting the maize (including by seagoing barge) from south-west 
France to Cargill’s Tilbury plant is around €[✄] per tonne of maize. The total cost of transport (including 
by inland-waterway barge) to their plants in northern Continental Europe is around €[✄] per tonne. 

3.13. There have in the past been concerns from the public about using GM maize as a raw material 
which potentially favoured the use of wheat. However, this is no longer an issue because EC regulations 
now require maize processors to provide traceability fo r their products back to source.  

Starch slurry production 

3.14. The production process for starch slurry depends on whether maize or wheat is used. The 
production of starch slurry from maize and wheat is described in Appendix 3.1. 
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Milling co-products 

3.15. The starch milli ng process results in a range of co-products, in addition to starch slurry, which 
vary depending on the agricultural input. These include: 

(a) Vital wheat and maize gluten: which is the water-insoluble protein complex extracted from cereal 
grains. Gluten can be used in the baking industry and in fish and animal feed products.  

(b) Crude maize oil: crude oil is produced from crushed maize germs and is then further refined and 
processed for use in the food and chemical industries. The crushing of maize germs also results 
in production of germ cake, which is used in the animal feed industry. 

(c) Animal feed ingredients: the milling process also involves the co-production of other materials 
such as fibre, meal, germ cake and bran, which can all be used as animal feed. 

Processing of starch slurry 

3.16. Starch slurry is treated in a variety of ways to produce a range of products. These include 
glucose syrup and blends, other starch-based sweeteners and other starch products. 

3.17. The starch molecule is made up of a long chain of glucose molecules. Using a process called 
hydrolysis, acids or enzymes are used as catalysts to partially break down the starch chain to produce 
glucose. 

3.18. Starch slurry is bulky with a high water content and therefore expensive to transport. It also 
tends to settle and is prone to microbiological infection. Millin g is thus vertically integrated on-site with 
the production of finished products such as glucose syrups and blends.  

3.19. [ 

Details omitted. See note on page iv. 

] 

Glucose syrups and blends 

3.20. Different grades of glucose syrups and blends are refined from the starch slurry and are dis-
tinguished by a number of factors including: 

(a) DE: this measures the sweetness expressed in terms of dextrose. A glucose syrup blend with a 
DE of 42 has the equivalent sweetness of sucrose. The DE of glucose syrups and blends ranges 
from 20 to 99. 

(b) Sugar profile: glucose syrups and blends may have a differing content of maltose and dextrose, 
depending on the type of hydrolysis applied. 

(c) Fructose content: glucose is sold in different blends which may contain fructose and/or sucrose in 
varying proportions. 

(d) Additional variables such as pH value, sulphur dioxide (SO2) levels, colour and dry solid con-
tent. 

3.21. There are two different processes for hydrolyzing starch, both of which are used by the major 
glucose producers for the production of glucose syrups: 

40 



(a) An acid-enzyme-based process. Here an acid-enzyme hydrolysis1 process is used. This is the 
long-established hydrolysis method used to produce glucose syrups from starch. However, it is 
relatively diffi cult to control. 

(b) An enzyme-enzyme-based process. This hydrolysis method is more precise and controllable in 
terms of outputs than the acid-based process as the enzymes have a predictable effect. This 
pro??cess can be used to replicate most of the glucose syrups created using the acid-based 
process.  

3.22. By combining glucose syrup with other natural sweeteners (notably fructose/isoglucose), it is 
possible to produce different glucose blends that replicate to a greater or lesser extent the sweetness of 
sugar. 

3.23. The glucose syrups and blends produced from maize and wheat are chemically equivalent 
products, which can be substituted for each other in their applications. However, some customers and 
suppliers have said that there is sometimes a preference for one or the other, though according to the par-
ties there is no technical reason for this. 

Other starch-based sweeteners 

3.24. In addition to glucose syrups and blends, there are a number of other downstream sweeteners 
(see Figure 3.1). These are: 

(a) Maltodextrins and spray-dried glucose. These products are normally produced by the action of a-
amylase on gelatined (modified) starch and generally have a DE of between 1 and 95. 
Maltodextrins have a DE of between 1 and 20; spray-dried glucose generally between DE of 20 
and 95. They contain a range of non-sweet sugars. They are sold in powder form for use in food 
applications where only moderate sweetness is required (for example, in baby foods, coffee whit-
eners, creamers, instant foods, sports drinks etc). 

(b) Crystalline dextrose is obtained from the complete hydrolysis of starch, followed by purification 
and crystallization. It has a DE of greater than 99. It is used in bakery and other food applications 
as well as in non-food applications (for example, in detergents and, in liquid form, in intravenous 
drips for medical use). 

(c) Fructose.2 Through a further isomerization process, dextrose molecules can be converted into 
fructose molecules. Fructose is combined with glucose to produce different blends. Where the 
fructose content of a glucose blend equals or exceeds 10 per cent, the blend is referred to as 
isoglucose. Where the fructose content is 42 per cent, isoglucose is equivalent in sweetness to 
sugar. 

(d) Polyols. Glucose syrups and blends can be subjected to a catalytic hydrogenation process and 
transformed into polyols, ie sugar alcohols. These are used in a range of applications including in 
toothpaste, chewing gum, confectionery and non-food applications. In particular these polyols 
include: 

(i) sorbitol, which has a variety of food and non-food applications; 

(ii) mannitol, an isomer of sorbitol, which is a suitable sweetener for food for diabetics; 

(iii) maltitol, used as a low-calorie sweetener, as well as in food for diabetics, sugar-free confec-
tionery and some non-food applications; and 

 
 
   1Enzyme or acid-catalysed chemical reaction with water. 
   2Fructose is described in more detail in paragraphs 3.89 to 3.93 and Appendix 3.2. 
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(iv) xylitol, a sweet white crystalline alcohol used especially as a sugar substitute in oral health 
products. 

Other starch products 

3.25. In addition to its use as a refining feedstock, starch slurry can be treated to produce a range of 
starch products with different properties: 

(a) Unmodified or native starches, produced by drying the slurry. These are used in various food 
applications (for example, dairy products, bakery products, prepared meat products) and non-
food applications (for example, paper and corrugated boards). 

(b) Modified starches, produced by the application of physical processes, for example roll-drying, 
extrusion, spray drying, heat/moisture treatment etc or chemical modification involving the 
replacement of some hydroxyl groups usually by ester or ether groups. Modified starches are 
used in dairy products, convenience foods, prepared meat products etc and non-food uses such as 
paper and corrugated board. 

Non-starch-based sweeteners 

3.26. Sugar (or sucrose) is a natural product manufactured mainly from sugar cane or sugar beet. It 
is used primarily to sweeten food and drinks, either in the industrial production of food and drinks or in 
the home. 

3.27. The increasing interest in a health-conscious lifestyle and advances in food technology have 
brought about the development of artificial sweeteners. Saccharin was the first low-calorie sweetener to 
be discovered, and since then, a number of other low-calorie sweeteners have been produced and used 
around the world as an alternative to sucrose. 

3.28. Cargill and Cerestar do not manufacture either sucrose or artificial sweeteners. 

Uses of glucose syrups and blends 

3.29. Glucose syrups and blends are used as an alternative to sugar or sucrose in many applications 
such as food, chiefly confectionery but also bakery, soft drinks and ice cream, and also in some non-food 
applications such as fermentation feedstock. 

3.30. The principal end-use applications for glucose syrups and blends are as sweeteners in confec-
tionery, soft drinks, preserves, jellies and fruit preparations, dairy, bakery, syrup mixes and snacks. They 
are also used as fermentation feedstock in the production of beer and cider, and in some non-food appli-
cations such as citric acid, lysine, antibiotics, insulin and yeast production. 

3.31. Glucose syrups and blends have functional properties that provide specific processing and 
product benefi ts to the customer. In confectionery, glucose syrups and blends are used not only for their 
sweetening properties but also for their other functional properties such as viscosity, colour, neutral taste, 
odour and bulk.  

3.32. Table 3.1 shows the principal uses for glucose syrups and blends in 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 
 

Application 

UK sales 
2000 

(kilotonnes) 
% of 

total UK 
EC sales 

2000 
% of 

total EC 
     

Confectionery 26 24 
Soft drinks, beer and cider 35 23 
Other sweets 10 12 
Other food 12 17 
Non-food applications  17  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 suppliers of glucose syrups and blends, with plants in the UK, are described 
below. 

Cerestar 

3.34. Cerestar UK is based in Manchester with a maize-based mill ing plant with a [✄] kilotonne 
milling capacity and [✄] kilotonne glucose refining capacity per year. In addition to glucose syrups and 
blends, the Manchester plant produces native starches, crystalline dextrose and caramel. The maize used 
is imported by barge from the south-west of France via the Manchester Ship Canal. Cerestar also has 
other plants, including ones in France, Germany and the Netherlands, from which it periodically imports 
small volumes of glucose syrups and blends. 

Cargill 

3.35. Cargill acquired its Tilbury plant in 1978 and built the glucose refinery in 1979. The plant 
uses maize as the raw material and has around [✄] kilotonnes milling capacity and a glucose refining 
capacity of [✄] kilotonnes a year. Spray-dried glucose is also produced at Tilbury, and starch slurry is 
supplied under a toll processing arrangement to the neighbouring National Starch plant. Around [✄] per 
cent of Tilbury’s output was exported in 2001 whilst small quantities of glucose syrups and blends are 
imported from Cargill’s Dutch plant at Bergen-op-Zoom, a large wheat and maize processing plant with 
refining capacity for glucose syrups and blends of [✄] kilotonnes a year. 

Amylum 

3.36. Amylum is a subsidiary of Tate & Lyle. Its UK plant is located at Greenwich and although 
originally operating using US maize since the 1950s, was upgraded and converted to wheat in 1992. The 
plant now uses UK grown wheat as the raw material input and has a glucose refining capacity of 
[✄] kilotonnes a year. Amylum also produces crystalline dextrose and alcohol at the UK plant, and 
imports signifi cant volumes ([✄] kilotonnes in 2001) of glucose syrups and blends from its other plants 
in Continental Europe. It has recently invested in a major new plant at Nesle in France.  

Roquette 

3.37. Roquette is a privately-owned French company which started supplying UK customers from 
its French plants in the 1960s. It produces a wide range of starch-derived sweetener products and has 
seven milling plants in the EC, including a very large plant, with a milling capacity of [✄] kilotonnes of 
wheat and [✄] kilotonnes of maize, at Lestrem near Lille in France. In 2000, Roquette purchased the 
former ABR plant at Corby which it is now expanding.  
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Others 

3.38. Grants is a Scotch whisky producer that produces glucose syrups from wheat. Its glucose 
refinery at Grangeston, Girvan, Scotland, was built in 1992 and was expanded to a glucose refining 
capacity of [✄] kilotonnes a year by 1999. Grants supplies a number of major brewing industry cus-
tomers in the UK. Grants also supplies customers in the south of the UK in other industries such as jam 
and confectionery.  

3.39. Syral is a subsidiary of two sugar companies, Union SDA and Nordzucker, the former being a 
farmers’ cooperative. Syral has a large production plant at Marckolsheim in Alsace, north-eastern 
France, which processes a total of [✄] kil otonnes of maize and wheat a year and from which it sells 
[✄] kilotonnes of glucose syrups and starch derivatives throughout Europe. It is supplying small volumes 
to UK customers via Calleva Limited, its UK agent.  

3.40. Pfeifer & Langen is the third biggest sugar (sucrose) producer in Germany. It supplies small 
volumes to UK customers via its agent Fermacol Limited. Its main production unit for glucose syrups 
and blends is at Chamtor near Reims, France. 

Customers 

3.41. The main users of glucose syrups and blends in the UK are brewing and drinks companies 
such as Scottish Courage, Matthew Clark and Bulmers, and confectionery companies such as 
Masterfoods, Nestlé and Cadbury Schweppes. Food, pharmaceutical and healthcare companies such as 
GSK are also important customers. Cerestar in the UK has historically also been a major customer for 
Cargill. 

3.42. Small businesses account for only a small proportion of sales (2 per cent in the case of 
Cargill, Tilbury, for example). A few such customers, defined broadly as those taking less than a full  
24-tonne load, are supplied directly by the major producers using either bulk delivery, drums (200 or 
300 kg) or 1-tonne pallet containers. Cerestar in Manchester, for example, breaks down bulk loads into 3- 
to 4-tonne deliveries for individual confectionery rock manufacturers in Blackpool.  

3.43. Small customers are mostly supplied through some form of distributor, with whom the manu-
facturer deals on a principal-to-principal basis. Typically, the distribution company is focused on a par-
ticular customer sector, such as bakeries, and will be supplying other inputs as well as glucose syrups and 
blends. Healy Chemicals, for example, is a distributor to food ingredient users. It supplies Amylum 
products as well as other inputs. Its customers generally take less than 10 tonnes of glucose syrups and 
blends in single deliveries, either in drums or pallet containers for liquids or 25 kg bags for powders. All 
are supplied by road.  

3.44. The total number of Cargill’s customers in 2001 in the EC was [✄]. In the UK, Cargill’s top 
10 customers accounted for [✄] per cent of its sales by volume in 2001. Cargill’s top 20 EC customers 
made up [✄] per cent of sales by value in 2001. 

3.45. Figure 3.2 shows a map of 2001 deliveries to UK customers from Cargill’s UK plant at 
Tilbury. 

3.46. Cerestar’s customers in the EC totalled [✄] for 2001. In the UK, Cerestar’s top 10 customers 
in 2001 make up [✄] per cent of the company’s sales by volume. Cerestar’s top 20 customers in the EC 
made up [✄] per cent of its sales by value in 2001. 

3.47. Figure 3.3 shows a map of 2001 deliveries to UK customers from Cerestar’s UK plant at 
Manchester. 
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FIGURE 3.2 

Cargill, Tilbury: deliveries to UK customers, 2001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Details omitted. 
See note on page iv. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Source:  Main parties. 
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FIGURE 3.3 

Cerestar, Manchester: deliveries to UK customers, 2001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Details omitted. 
See note on page iv. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Source:  Main parties. 
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3.48. Figure 3.4 shows a map of Cargill’s 2001 European deliveries to customers served by its 
Bergen-op-Zoom plant in the Netherlands. For both Cargill and Cerestar, more than [✄] per cent of their 
UK customers were also customers in Continental Europe. 

3.49. The parties said that customers tended to multi-source their requirements from a number of 
suppliers and often switched volumes between different suppliers. This view is supported by the findings 
of an analysis of customer churn in the UK glucose syrups and blends industry by National Economic 
Research Associates (NERA) (see paragraphs 3.55 to 3.58). Cargill told us that most customers chose to 
use two to four suppliers for glucose syrups and blends. 

3.50. The parties estimated that the cost of glucose syrups and blends as a proportion of the cus-
tomer’s final product was generally very small and this was confirmed by some of the customers who 
gave evidence to us, although they emphasized the importance of even small changes in their suppliers’ 
prices. The parties estimated the value of the glucose component in the principal food applications, as 
shown in Table 3.2. 

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

Application 
Glucose as a % of 

UK retail value 
  
Sugar confectionery 1.5 
Chocolate confectionery 1.4 
Jam and preserves 2.7 
Beer and cider 2�3 
  
   Source:  Main parties� estimates. 
 
 

Tendering process 

3.51. Most major customers require their suppliers to re-tender for their business annually. Con-
tracts are typically annual and a large proportion of business is re-tendered at the beginning of the year. 

3.52. According to the main parties, an increasing number of the larger customers in the glucose 
syrups and blends industry have now switched from traditional face-to-face negotiations and offers by 
fax or letter to formal tenders or online reverse auctions for their purchase requirements. 

3.53. Customers who have issued formal tenders include Cadbury Schweppes, Haribo, Premier 
Foods and Nestlé. Many of these companies are now operating centralized European purchasing for glu-
cose syrups and blends. 

3.54. Customers who have conducted online reverse auctions include Unilever PLC, H J Heinz 
Company Limited and United Biscuits. Suppliers are required to submit bids for the combined volumes 
of the customers European purchase requirements. The dynamics of these auctions encourages compe-
tition between suppliers.  

Customer churn 

3.55. NERA carried out an investigation of customer switching to and from Cargill in  the UK glu-
cose syrups and blends market in March 2002. The analysis was based on Cargill’s database of UK 
deliveries between 1996 and 2001 from both the Tilbury and Bergen-op-Zoom plants. 

3.56. Table 3.3 shows the results of the NERA analysis of those customers that started purchasing 
or stopped purchasing from Cargill in the period 1996 to 2001, ie won or lost customers. The table shows 
that Cargill lo st between [✄] and [✄] per cent of its customers every year and won between [✄] and 
[✄] per 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 
Won customers: 
  Number 
  % of total clients 
    Total switching (%) 

Figures omitted. 
See note on page iv. 

      
   Source:  NERA study for Cargill. 
 
 
 

3.57. NERA also analysed those customers who changed the volume they purchased by more than 
1,000 tonnes between years and by more than 50 per cent. Table 3.4 indicates that between [✄] and 
[✄] per cent of Cargill’s customers change their purchase volumes by at least 1,000 tonnes between 
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 
Won customers: 
  Number 
  % of total clients 
    Total switching (%) 

Figures omitted. 
See note on page iv. 

      
   Source:  NERA study for Cargill. 
 
 
 

3.58. Table 3.5 shows that [✄] to [✄] per cent of Cargill’s customers reduced their volumes by at 
least 50 per cent, while between [✄] and [✄] per cent increased their volumes by at least 50 per 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 
Won customers: 
  Number 
  % of total clients 
    Total switching (%) 

Figures omitted. 
See note on page iv. 

      
   Source:  NERA study for Cargill. 
 
 

Total sales/demand for glucose syrups and blends 

3.59. In 2000, the UK demand for glucose syrups and blends was [✄] kilotonnes, whilst the EC 
demand totalled [✄] kilotonnes.  

3.60. The growth in sales for glucose syrups and blends in the UK averaged 4.9 per cent a year over 
the period 1995 to 2000. Within the EC, the growth per year averaged 5.5 per cent over the same period. 
The growth in UK sales of glucose syrups and blends from 1995 to 2000 is shown in Figure 3.5 whilst 
Figure 3.6 shows the growth in the EC sales of glucose syrups and blends over the same time period. 
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FIGURE 3.5 
 

UK sales of glucose syrups and blends by application 
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Source:  Main parties’ estimates based on AAC statistics. 

 

 

FIGURE 3.6 
 

EC sales of glucose syrups and blends by application 
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Source:  Main parties’ estimates based on AAC statistics. 
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UK production 

3.61. The UK glucose syrups and blends producers and their share of production in 2000 are sum-
marized in Table 3.6. 

TABLE 3.6   UK production of glucose syrups and blends, 2000 
 
Supplier UK production 

(kilotonnes) 
Share 

% 
 

Cerestar 33 
Cargill 26 
Amylum 26 
Roquette 10 
Grants    5 
  Total 

✄ 

100 
   
   Source:  Parties� estimates based on AAC statistics. 
 
 

Production plant locations 

3.62. The locations of the five UK glucose syrups and blends production plants are shown in 
Figure 3.7. Cargill is based in Tilbury, Cerestar in Manchester, Amylum in Greenwich, and Roquette in 
Corby. Grants is based in Grangeston near Girvan, Scotland. 

3.63. Most Continental European starch plants that produce glucose syrups and blends are located 
in northern Europe (see Figure 3.7). Plants were located with sea or canal access for grain imports (for 
example, Cerestar uses the Manchester Ship Canal to import maize from southern France via Liverpool). 
More recently plants have tended to be located close to the maize- and wheat-producing regions of 
northern Europe. 

3.64. Many of the Continental European plants are wheat based, for example Nesle (Amylum), 
Marckolsheim (Syral) and Reims (Pfeifer & Langen) and some process both wheat and maize, for exam-
ple Lestrem (Roquette) and Bergen-op-Zoom (Cargill). The European plants are also generally much 
larger in capacity than the UK plants; for example, Roquette’s mill  at Lestrem has a [✄] kilotonnes front-
end milling capacity a year, gaining from significantly increased economies of scale. 

Transport and distribution 

3.65. The vast majority of glucose syrups and blends (98 per cent for Cerestar’s Manchester plant 
and 99 per cent for Cargill’s Tilbury plant) are sold in bulk form. Delivery is usually made by third party 
haulier services and transport logistics companies to transport the glucose syrups and blends. The glucose 
syrups and blends are carried in standard bulk liquid food-grade tankers, also used for the transport of 
other food products such as edible oils, chocolate and wine. These hauliers often exploit backhaul 
opportunities to reduce their overall costs. 

3.66. Within the UK most deliveries are made by road tankers, but some are by rail. Rail is less 
common in the UK than Continental Europe as a means of delivery as distances are relatively short and 
few customers have the necessary rail facilities to accept deliveries. There is a relative cost advantage 
when rail can be used. By way of indication, Cargill estimated comparative costs as: 

 Tilbury to Scotland by truck  €[✄] per tonne 
 Tilbury to Scotland by rail  €[✄] per tonne 
 Northern France to Scotland by rail €[✄] per tonne 
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3.67. Small volumes (1 to 2 per cent for the Tilbury and Manchester operations) of glucose syrups 
and blends are transported and stored in drums that can be heated if required to prevent crystallization. 
Independent contractors are used at Tilbury and Manchester for the packing and distribution of the 
drummed product. The parties told us that crystallization of the final product is only a concern for the 
higher DE products of 95 DE and higher which contain a high proportion of dry solids, and only when 
these products are transported in extremely cold weather conditions over fairly long distances (taking 
more than two to three days). In these circumstances, the product is transported in heated tankers to such 
destinations as [✄], the Nordic region and some trans-alpine deliveries. The main parties told us that the 
cost differential for heated transport is only in the region of €[✄] per tonne a day. 

3.68. Cargill estimated its average transport cost in the UK from its Tilbury plant to be £[✄] (€[✄]) 
per tonne. Cerestar believed its average transport cost to be €[✄] per tonne to UK destinations. This 
equates to €[✄] per tonne per kilometre and €[✄] per tonne per kilometre for Cargill and Cerestar 
respectively, based on average load sizes of 25 tonnes for Cargill (Tilb ury) and 20 tonnes for Cerestar 
(Manchester).  

3.69. There is an additional transport cost associated with crossing the English Channel when 
exporting to Continental Europe or imports arriving from Continental Europe to the UK. This is 
described and analysed in Chapter 5. 

3.70. Some customers have highlighted their requirement for just-in-time deliveries for glucose 
syrups and blends products. The main parties commented that just-in-time in this context was a mis-
nomer. The logistics process and delivery scheduling required by these customers are technically more 
accurately described as ‘delivery requirements planning’. A just-in-time label is being attached to an 
‘order-to delivery’  process. The bulk handling of glucose syrups and blends products requires by its 
nature careful monitoring with temperature control to maintain viscosity, to prevent crystallization, 
caramelization and microbial growth. For this reason adequate storage capacity and frequent replenish-
ments are an essential characteristic of the supply chain for glucose syrups and blends. 

3.71. Cerestar and Cargill use telemetry systems for managing stock and delivery to some cus-
tomers. The equipment is relatively inexpensive and is installed in the customer’s storage tanks, usually 
at the supplier’s expense, and informs the customer and/or supplier when the tank reaches a certain level 
and therefore when a delivery will be required. 

3.72. The average distance glucose syrups and blends are transported in the UK by Cargill and 
Cerestar is 257 km and 215 km respectively. The weighted average distance (ie the sum of the distance 
times the volume for each delivery, divided by the total volume) in the UK for Cargill and Cerestar are 
266 km and 182 km respectively.  

3.73. Table 3.7 gives Cargill’s percentages of volumes delivered by distance from its European 
plant at Bergen-op-Zoom. It can be seen that on average the distances travelled in Continental Europe are 
significantly further than in the UK. The simple average distance for transport for Cargill’s Dutch plant 
at Bergen-op-Zoom is 762 km, whilst the weighted average distance is 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 a significant proportion of delivered costs (10 to 20 per cent according to a num-
ber of parties), so there are advantages in having a plant near to major customers. However, there are also 
transport costs associated with the transport of raw materials (see paragraph 3.12), which can partly off-
set these advantages. 
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Capacity issues 

3.75. The production of glucose syrups and blends requires the manufacturers to maintain high 
capacity utilization rates, typically higher than 85 per cent. This is due to the continuous nature of pro-
duction in the industry and the importance of fixed costs relative to variable costs. Thus most of the UK 
plants are running at or close to full capacity. 

3.76. Glucose refining capacity—ie capacity to refine starch slurry—is typically 10 to 15 per cent 
higher than the milling capacity—ie capacity to produce starch slurry—to provide refining flexibility so 
as to be able to respond to customer demand. At Cargill’s Tilb ury plant, for example, glucose capacity 
utilization is currently [✄] per cent, whilst the upstream milling capacity is running [✄] per cent. 

3.77. Table 3.8 shows the current UK glucose refining capacity for glucose syrups and blends. 

TABLE 3.8   UK estimated glucose refining capacity in 2002 by plant 
 

Plant 
Glucose refining 

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. There has been significant expansion in EC milling capacity for starch and starch derivatives 
in recent years. The main parties estimate that total EC front-end processing of agricultural inputs has 
grown from around 9,000 kilotonnes (maize equivalent) in 1990 to approximately 13,100 kilotonnes 
(maize equivalent) in 2000. They also estimate that in 2000 industry front-end processing capacity utili -
zation was around 88 per cent (excluding potato processing which is subject to an EC production quota). 
The equivalent figures for the six-year period 1995 to 2001 are shown in Figure 3.8. 

FIGURE 3.8 
 

EC starch industry: milling capacity utilization 
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Source:  Main parties.  
 Note:  Covers wheat and maize only, ie excluding potato processing. 
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3.79. The glucose syrups and blends market undergoes cyclical changes in the supply/demand 
balance whereby increasing levels of demand lead to periodic capacity expansions which in turn lead to 
temporary excess capacity until demand catches up again.  

3.80. Overall, after a period of excess capacity in the 1990s, it is widely held that the European 
industry is nearing mill ing capacity with increase in demand being met by incremental capacity increases 
from the existing European suppliers. 

3.81. Roquette is currently expanding its Corby UK plant which will have a [✄] kilotonne glucose 
refining capacity by October 2002. This capacity is due to reach [✄] kilotonnes glucose refining capacity 
a year in 2004. Roquette is also in the process of adding millin g capacity to its maize facility at its large 
plant at Lestrem in northern France. 

Research and development 

3.82. Cerestar focuses mainly on providing technical assistance to customers in terms of process 
and applications for glucose syrups and blends. Cargill has tended to focus more on process optimization 
and improved efficiencies, particularly at the millin g end. Customers who gave a view recognized 
Cerestar and Roquette as the market leaders in glucose production in terms of R&D and innovation. 

3.83. Cargill’s R&D activities are performed in the USA and at its Bergen-op-Zoom plant in the 
Netherlands, and Cerestar’s at its Vilvoorde R&D centre in Belgium. 

UK imports 

3.84. From 1996 to 2001, imports of glucose syrups and blends into the UK increased by an aver-
age of 13.5 per cent a year compared with growth in domestic demand of around 4.9 per cent. In 2001, 
imports of glucose syrups and blends totalled nearly 196 kilotonnes and accounted for 25 per cent of UK 
domestic sales. If fructose blends are excluded, imports totalled 141 kilotonnes, representing 17 per cent 
of UK consumption. The majority of imports came from France (57 per cent) and the Benelux countries 
(Belgium 22 per cent and Netherlands 12 per cent respectively). Figure 3.9 shows the breakdown of 
imports into the UK in 2001 by country of dispatch. 

3.85. Around 85 kilotonnes of the total UK imports in 2001 of 196 kilotonnes are accounted for by 
Roquette, supplying its UK customers from its Continental European plants. Imports may, therefore, 
decrease in volume in future years as Roquette consolidates its operations at its Corby plant in the UK. 

UK exports 

3.86. Exports in 2001 accounted for around 12 per cent of UK domestic production of glucose 
syrups and blends. In general terms, the level of exports depends on the level of demand in the UK and 
Continental Europe, and the spare capacity available at individual producer’s plants both in the UK and 
Continental Europe, and on the requirements of individual customers. 

3.87. The majority of the UK exports of glucose syrups and blends in 2001 were to France (37 per 
cent), Ireland (26 per cent), Germany (12 per cent), and the Netherlands (12 per cent).1 

EC sugar regime 

3.88. The glucose syrups and blends industry is affected by quotas imposed by the EC sugar 
regime. Quotas are in place on the production of isoglucose and inulin in the EC in order to protect the 
sugar (sucrose) industry (see Appendix 3.2). 

 
 

1Source: Business and Trade statistics (HM Customs and Excise). 
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FIGURE 3.9 
 

UK glucose syrups and blends imports by country of dispatch  
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Source:  Business and Trade Statistics (HM Customs and Excise).
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Fructose and quotas 

3.89. Isoglucose with a fructose content of 42 per cent is equivalent in sweetness to sugar.1  

3.90. Isoglucose is subject to a quota system in the EC, established in the 1970s to protect the sugar 
industry. The isoglucose quota is renewed periodically within the wider sugar regime which stipulates 
quotas for sugar, isoglucose and inulin. The quota was originally allocated on the basis of installed 
capacity. The current sugar regime is valid from 2001 to 2006 with some scope for revision in 2003. The 
total EC isoglucose quota is currently around 300 kilotonnes a year (based on a 42 per cent fructose/glu-
cose blend). The quota applies to blends containing 10 per cent or more isoglucose. 

3.91. The owners of the EC isoglucose quota are Amylum with around 165 kilotonnes, Cerestar 
with 72 kilotonnes, Roquette with around 43 kilotonnes, Danisco with around 12 kilotonnes, and Copam 
with about 10 kilotonnes. Amylum is the only company that holds a production quota for the UK, being 
able to produce 27 kilotonnes of isoglucose a year there. However, once produced isoglucose can be 
freely traded between member states.  

3.92. In addition four sugar companies enjoy quotas for the production of inulin-derived fructose 
syrups produced from chicory. These syrups have a fructose content of 85 per cent and can be used as a 
direct substitute for isoglucose in glucose/fructose blends. The owners of the inulin quota (based on 
42 per cent fructose) are Südzucker (Orafti) with around 132 kilotonnes, Cosucra with around 84 kilo-
tonnes, Cosun with around 81 kilotonnes and Pfeifer & Langen (Chamtor) with around 24 kilotonnes. 

3.93. In the production of glucose blends, both isoglucose and inulin-derived fructose syrups can 
also be substituted by 100 per cent crystalline fructose which is produced from sugar or fructose syrups. 
There is no separate quota for crystalline fructose although the inputs—sugar and fructose syrups—are 
subject to quotas. There are significant imports of crystalline fructose from Israel and Turkey, which are 
not subject to import tariffs. In 2000, EC imports of crystalline fructose from Israel were around 
17 kilotonnes and imports from Turkey around 5 kilotonnes. 

 
 
   142 per cent fructose/58 per cent glucose is the highest blend which can be produced by the isomerization process. In order to 
achieve higher fructose blends, it is necessary to apply an additional conversion process. 
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