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SUMMARY AND ACTION PLAN 

Summary

1. The costs of reaping and delivering cane to Tower Hill are very high by international 
standards. They are currently approximately 50% of the farmer’s total income from 
cane. In other countries this figure is 25 – 30% of the cane income. 

2. It is currently assumed that the export sugar price from Belize could fall by 25 – 35% 
after the withdrawal of EU price support, which is expected to take place in 2017. 

3. Very small-scale and inefficient cane farmers may not be able to survive this price 
cut.  Even the more efficient farmers would have difficulty supporting the current 
reaping costs which could then reach 66% of their cane income.   If major changes 
are not made within the near future the entire sugar industry, both farmers and the 
mill, could face economic collapse. 

4. The high reaping costs are partly caused by there being excess cane loaders and 
trucks in the Tower Hill cane catchment area, with subsequent severe under-
utilisation.  The cane loaders are being operated at approximately 3% of their 
capacity and the trucks at approximately 15% of capacity. 

5. The very large amount of transport equipment in the region exists partly because of 
the innate desire of farmers to be independent. The current Delivery by Appointment  
and Test Group sampling systems also limit truck utilisation to one delivery per truck 
per day.

6. Overcoming this desire for independence will be difficult but the reaping groups have 
in fact been increasing in size for a number of years.  This process will probably be 
accelerated by the harsh economic reality of the sugar price cut. Farmer education 
and encouragement by extension services will also be needed.  

7. There are currently 269 registered reaping groups. 43% are so small that they can 
deliver only one load per day.  Reaping groups are frequently family-based. Only 
23% of the groups can deliver more than two average (16 t) loads per day.  Only 
three reaping groups (excluding the Cane Growing Project) each deliver over 
100 t/day.

8. Nothing can be done to improve equipment productivity for the “one load per day” 
groups.  The farmers must be persuaded that amalgamation of reaping groups into 
larger units would be economically beneficial without incurring adverse effects.  One 
load per day cannot pay the fixed and variable costs of operating a truck.  

9. It is estimated that there are over 500 cane transport units currently in the system. 
The “Delivery by Appointment” system has drawbacks but there seems little prospect 
of changing this system until there is a significant reduction in the transport fleet size.   

10. Both loader and truck productivity can only be improved if there is either more cane 
for them to handle or fewer units. The farmers’ favoured solution is a factory 
expansion but this would give no significant opportunities for improved transport unit 
efficiency if the present systems were retained.  
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11. The road to forming much larger reaping groups using either co-operatively or 
contractor owned equipment has already been followed in Australia and the USA.  
This has been driven by the same reality that small farmers cannot afford to keep 
independently owned and under-utilised equipment.  

12. After the formation of larger multi-load reaping groups it would be possible to retire 
surplus loaders and some trucks.  Delivery capacity could be maintained either by 
using fewer larger trucks or fitting trailers to the existing trucks. Under the present 
sampling system the inefficient single trip per truck per day would however remain. 

13. Productivity would be much higher if trucks could each make more than one trip per 
day. 

14. The current structure of the delivery-by-appointment and cane sampling system 
effectively prevents more than one delivery per day.  Changes must be introduced 
through better communications and agreement between all the parties concerned. 

15. The one load per day restriction is also adversely affecting cane quality as the cane 
is waiting in the trucks for too long. The delivery by appointment system has reduced 
truck queues at the factory but many loaded trucks are still parked in the villages for 
up to 24 hours. 

16. Changes in the scheduling and sampling system could be made to first allow at least 
two deliveries per truck per day.  This would require the test groups to be enlarged to 
a minimum of 500 t/day, with the deliveries split in two halves, one day and one night. 
Each half would then deliver 250 t, which is regarded as the current minimum sample 
size.   This split delivery would permit two loads per truck per day. 

17. Once the concept of two deliveries per day per truck by larger reaping groups 
became accepted the number of cane trucks in the district could be reduced. During 
discussions, members of the Steering Group commented that if funds could be 
found, the setting up of schemes to pay for old loaders and trucks to be removed 
from the system would encourage the formation of larger reaping groups.  

18. Alternatively, or as the next step to paragraph 15, the introduction of individual load 
sampling and changes in the quota system would permit even fewer trucks to deliver 
at close to their full capacity (up to six trips per day).  

19. The current caneyard has four different offloading points which would not allow the 
tracking of individual cane loads from the offloading point to the first mill for first 
expressed juice sampling.  Another form of individual load testing, such as core 
sampling would be needed. 

20. The first attempt to introduce core sampling at Tower Hill was unsuccessful and it 
had to be withdrawn. If it is to be reintroduced, much better information must first be 
passed to the farmers in order to gain their acceptance of the system. Additional 
analysis automation would reduce fears of the results being tampered-with. 

21. Although the supply of manual cane cutters is currently sufficient, this situation 
cannot be expected to continue long term. No man wants his son to be a cane cutter.  
Fully mechanised (chopper) harvesting is already cheaper than manual cane cutting. 
The full potential saving from mechanisation could not however be achieved without 
much freer access to the mill and full utilisation of the transport units. 
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22. Other potential benefits of mechanisation include the ability to cut cane without 
burning (an increasingly contentious environmental issue).  This in turn opens the 
possibility of better soil and moisture conservation through trash mulching and the 
availability of increased biomass (dry cane trash) for additional cogeneration 
capacity. 

23. Efficient harvester use is only possible if the fields are properly prepared for 
mechanisation.  After planting a cane field is expected to remain in production for 
seven or more years.   Although mechanisation may not be imminent at present, 
many changes can occur in seven years.  Forward-thinking farmers must be 
encouraged to carry out mechanisation preparation work in every suitable field from 
now.

24. In the long term, with a much reduced and more efficient truck fleet, the best option 
for offloading would be to move to side-tipping trucks which can handle either 
wholestalk or chopped cane.   As an initial move in the long term the factory would 
have to install a side tipping crane. This would encourage transporters to move to, 
and finally standardise on this system.  

Action plan 

25. To help combat the impending sugar price cut there must be increased extension, 
advice and information provided to the farmers in all aspects of cane production.  The 
relationship between BSI/ASR and the farmers must become closer and less 
confrontational through personal interaction on the farms.  

26. It must be stressed to the farmers that the excess equipment is causing higher costs, 
which they are paying. 

27. One of the points which must be continually stressed is the need to improve transport 
equipment productivity. Strong encouragement must be given to the forming of larger 
reaping groups.  The CGP should lead the way in demonstrating the benefits of large 
group operation. If funding were available, incentives for the scrapping of redundant 
equipment would help the process. 

28. The concept that “one load per day can’t pay” must be stressed to the reaping groups 
as often as possible. Even if the loader or truck is already paid-for, money should be 
going into the bank for its replacement.  If there is no money being made, replacing 
the old truck will not be possible. 

29. As reaping groups increase in size, the introduction of fewer, larger transport units 
(e.g. trucks plus trailers) can take place. This will probably be a natural process 
initiated by the group leaders who already recognise payload as a key issue. 

30. A way must then be found to allow more than one trip per truck per day.   A double 
delivery (one day, one night) could be done if the test groups could be enlarged and 
split into day/night segments.  This would require discussion and agreement between 
Sugar Cane Production Committee and the reaping groups, especially the larger 
ones who could immediately benefit.  This change would not require investment. 

31. Further progress in improving truck efficiency by more flexible delivery scheduling will 
only be possible if a move to smaller (individual load) sampling can be reached. Core 
sampling would be the easiest solution.  
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32. The farmers must be informed and educated about the benefits (and problems) of 
mechanical harvesting.  They must be encouraged to take a long term view that 
mechanical harvesting will eventually come but that the fields must first be prepared 
for it.  The field preparation process must begin at replanting time and should be 
started as soon as possible. 

33. The factory must take a longer term view on the types of transport units likely to 
arrive (they will get bigger) and a probable increase in chopped cane deliveries.  A 
move to fewer but more efficient offloading points (i.e. side tipping) with less spilt 
cane would reduce yard costs 
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1 INTRODUCTION AND TERMS OF REFERENCE 

1.1 This visit was carried out by David Weekes of Booker Tate Ltd between 20th April and 
2nd May 2015.   

1.2 As part of the negotiations concerning a new Cane Purchase Agreement between 
Belize Sugar Industries/American Sugar Refining (BSI/ASR) and its cane farmers it 
was agreed that a Sugar Development Plan (SDP) should be drawn up for the 
industry as a whole. One of the sections of this study concerns the long term strategy 
for cane cutting, loading, transport and the offloading process at the mill.   

1.3 As a contribution to the preparation of this section of the study, David Weekes of 
Booker Tate Ltd was asked to provide inputs to the SDP Steering Group. These 
inputs were to be based on his lengthy experience of cane reaping and transport in 
other parts of the world.   

1.4 The process of producing sugar in Belize faces a number of challenges both in the 
short and long term.  In particular the long standing sugar price support from the 
European Union is to be discontinued in 2017. It is likely that the export price of 
sugar will be reduced by 25 – 35% and Belize will be exposed to much more 
competition from the large scale and more efficient sugar producers in countries such 
as Brazil. 

1.5 It has been realised for many years that producing and exporting sugar from Belize 
incurs higher costs than its competing countries.  In Belize the cane is mainly grown 
by a large number of relatively small scale independent farmers and these farmers 
have sought to preserve their independence of operation by personal ownership of 
their agricultural machinery and control of their individual farming operations.  

1.6 In common with small-scale farming elsewhere in the world, the economic realities of 
limited production and under-utilisation of expensive machinery has resulted in high 
production costs and consequent financial difficulties for many of the Belize cane 
farmers, even with the safety net of higher EU sugar prices.  The removal of the price 
support mechanism will worsen this situation and may possibly force many farmers 
out of cane growing. 

1.7 The past relationship between the miller (Belize Sugar Industries Ltd) and the cane 
farmers has been marred by mistrust and conflict.  In future competition with efficient 
international sugar producers, neither side can afford such a poor relationship.  Much 
better communication and co-operation between miller and farmers will be essential if 
the industry is to survive. 

1.8 In addition to these immediate problems, other future pressures on the cane farmers 
must be expected.  It has become a characteristic of international aid donors that 
well-meaning conditions attached to grants and loans can create local difficulties.  
These issues will be discussed further in this report but could for example include 
environmental pressures to eliminate pre-harvest cane burning, enforcement of road 
regulations concerning truck weights, labour employment conditions etc.  Any long-
term strategic plan must anticipate such changes. 
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1.9 One of the problems facing the industry has been the lack of reliable field data on the 
areas under cane and the general state of the cane (age, condition etc).  This makes 
short and long term planning impossible for both farmers and miller.  The new 
information gathering programme (SIMIS) should eliminate this problem but will 
require full co-operation from the farmers.  In exchange it will provide visibility and 
opportunity for better management and forecasting.

Terms of reference

1.10 The terms of reference for the visit were as follows:- 

a) Conduct a site visit to assess and review current methods of cane reaping 
and delivery used by sugarcane farmers supplying the BSIL factory at 
Tower Hill; 

b) Recommend improvements to the cane supply chain based on international 
experience of similar sugarcane industries; 

c) Assist BSIL with a presentation of the findings of the visit to the farmers, 
highlighting the inefficiencies of the existing harvest and delivery systems and 
describing a typical improved model; and, 

d) Prepare a brief written report describing the findings and recommendations 
on completion of the site visit. 

1.11 Much of the work relating to this study was carried out in conjunction with 
Mr Modesto Ulloa, a consultant to ASR.  His inputs were invaluable.  There were also 
significant inputs from the staff of the Sugar Industry Research and Development 
Institute and the Sugar Cane Production Committee. 
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2 CURRENT CANE FARMING BACKGROUND 

2.1 Approximately 90% of the cane supply to BSI’s Tower Hill factory comes from cane 
farmers.   The remaining 10% is grown directly by BSI in the Cane Growing Project 
(CGP) area.    

2.2 Nominally there are 5 440 registered farmers with a total cane area of approximately 
70 000 acres (28 300 ha). Many registered farmers are actually individual members 
of extended families, with the land being managed as a single unit by one family 
member. It is not currently possible to accurately identify the exact number of 
management units but it is probably in the range of 1 500 – 2 000 farms. 

2.3 Many farmers were uncertain of the area which they actually have under cane. This 
is a major obstacle to accurate production estimates. No accurate mid-crop 
assessment of areas harvested to date and related production was available. No site-
specific Production Estimate (PE) had been done for verification and to provide a 
PE vs actual report by farmer and surface area. 

2.4 At mid-crop in the 2015 season the best updated estimate of total cane available for 
milling was therefore in the range of 1.25 to 1.46 million long tons, the latter figure 
being the official pre-crop PE. 

2.5 The estimated mean cane production per farmer in 2015 was therefore 268 t but this 
figure was skewed by a number of larger producers, in particular the BSI cane 
growing project. The projected median production per farmer was only 154 tons.  

2.6 Average cane yields in 2015 were thought to be in the region of 24 t/acre (60 t/ha) 
but there was a significant range of uncertainty to this figure.  

SIMIS survey 

2.7 At the time of the visit the Sugar Industry Research and Development Institute 
(SIRDI) was carrying out a field by field survey in order to set up the Sugar Industry 
Management Information System (SIMIS) which should provide much more accurate 
information concerning the basic cane supply resource.  

2.8 The survey was expected to be completed by June 2015 and should establish:- 

a) The farmer’s name 

b) The location and area of each of his/her fields 

c) The cane variety planted 

d) The planting date 

e) The cane cycle stage (plant, ratoon)  

f) The estimated yield 

g) Date of the last harvest 
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2.9 When the first round of SIMIS data collection has been completed, it would be very 
useful to conduct a further survey to better define the actual management units and 
their areas, together with information on the areas of low-lying and higher cane land 
which would allow better planning of wet season reaping. 

Cane Farmers Associations 

2.10 The farmers are members of, and are represented by one of the cane farmers 
associations which comprise the Belize Sugar Cane Farmers Association (BSCFA) 
(split into the Orange Walk and Corozal divisions) plus two newly formed 
associations, the Progressive Sugar Cane Producers Association (PSCPA) and the 
Corozal Sugar Cane Producers Association (CSCPA).  The BSCFA represents 
approximately two thirds of the total farmers by head count but a lower percentage by 
tons cane produced. 

Sugar Cane Production Committee (SCPC) 

2.11 The SCPC is a sub-group of the Government-led Sugar Industry Control Board.  It is 
financed by a levy on sugar exports together with Government and international grant 
finance. 

2.12 The SCPC is currently responsible for making the annual production estimate (PE) 
for each farm, and using this figure the SCPC then allocates daily delivery quotas to 
the test groups and subsequently the reaping groups.  These delivery quotas must 
also be adjusted by the SCPC according to the factory daily requirements. 

2.13 The 2015 PE was based on the 2014 nominal delivery by individual farmers together 
with any additional available information on new cane planting and cane which had to 
be stood over.  There was no detailed knowledge of the area actually under cane and 
the accuracy of the PE has therefore been limited.  

2.14 This system perpetuates the existence of “phantom farmers” who are not actually 
producing cane, but since they are allocated delivery tonnage they are in a position 
to sell quota to other farmers who have surplus cane.  After the completion of the first 
SIMIS exercise it may be easier to identify the phantom farmers and also make more 
accurate production estimates.  

Test groups 

2.15 Since 2010 the farmers have been organised into 19 Test Groups, each of which 
supplies an average of approximately 75 000 tons cane/year to the mill (largest group 
143 500 t, smallest 51 000 t).  

2.16 The purpose of the test groups is to combine a number of farms in the same area 
into fixed groups which can supply a large enough batch of cane to the mill to allow 
first expressed juice (FEJ) sampling for cane quality assessment.  The daily 
deliveries per test group average 380 t/d (largest 708 t/d, smallest 251 t/d).  The 
assessed cane quality is an average for the test group. The system does not allow 
for field-by-field and farmer-by-farmer cane quality assessment. 

2.17 Other mills can do FEJ sampling on much smaller batches (down to individual loads) 
providing that there is a direct route between the offloader and the first mill.  Better 
standardisation of load size would also be necessary. BSI currently operates four 
separate offloading units (truck tipper, self dumping trucks and two gantry cranes) 
which tends to mix the loads before they arrive at the first mill.  



5

67840 
pdf.67841 

Table 1 – Test group breakdown 

Test Group No. Total Deliveries Mean 
Orange Walk Members Location Tc Tc/d Tc/member 
BSCFA 1 283 Orange Walk 75675 374 267 
BSCFA 2 210 Prog GG 50856 251 242 
BSCFA 3 258 San Estevan 76502 378 297 
BSCFA 4 439 San Lazaro 143471 708 327 
BSCFA 5 510 San Jose, Dug 79872 394 157 
BSCFA 6 446 S Rom, Prog, YC 88316 436 198 
       

2146  514692 2542 240 
Corozal       
BSCFA 8 367 Xaibe, San Joaqin 68998 341 188 
BSCFA 9 343 Louisville 86342 426 252 
BSCFA 10 198 Corozal 89467 442 452 
BSCFA 11 398 Libertad, S Vict, Patch 64491 318 162 
BSCFA 12 339 Caledonia 71083 351 210 
BSCFA 13 351 San Narciso 71292 352 203 
       

1996  451673 2230 226 
BSI       
CGP 7 1 CGP 64370 318 64370 
RSCH 19 1 Research 64370 318 64370 
       

2  128740 636 64370 
PSCPA       
PSCPA 14 130 OW,S Rom,S Jose 53584 265 412 
PSCPA 15 213 San Estevan 74748 369 351 
PSCPA 16 212 Dug,GG,OW,S Est,S Jose 53963 266 255 
PSCPA 17 400 Patch, LV, S Laz, Dug 89450 442 224 
       

955  271745 1342 285 
       

CSCPA 18 343
Czl,LV, S Nar, Lib, Caled, 
Patch, S Vict, Prog 91249 451 266 

       

Total members 5442 
Total production 

estimate 2015, tons 1458099 7200 268 

Reaping groups

2.18 Each test group is in turn made up of a number of Reaping Groups whose leaders 
organise the cane cutting, loading and delivery for a number of individual farms.   
Firebreak cutting and cane burning mainly remains the responsibility of the individual 
farmer. Each reaping group operates a cane loader and one or more transport units. 

2.19 At the time of writing, the records indicated a total of 269 reaping groups with a mean 
PE for 2015 of 5 420 tons.  This mean was however skewed by a small number of 
large reaping groups and the median 2015 cane delivery figure was only 3 267 tons 
per reaping group. 
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2.20 Based on the normal crop length of c. 205 days and the 2015 PE, table 2 below 
shows the distribution of reaping group sizes.    The average delivery load per truck 
is currently 16 tons.  

Table 2 – Reaping group size analysis 

 Number

Group size 
of

groups 
< 10 t/day 28 
10 - 15 t/day 88 
15 - 20 t/day 55 
20 - 30 t/day 36 
30 - 40 t/day 26 
40 - 60 t/day 18 
> 60 t/day 18 

Total 269 

2.21 Conclusions from these figures were:- 

43% of the reaping groups are “one load per day” units 

Only 23% of the groups can deliver more than two full loads per day 

Reaping group charges 

2.22 Interviews carried out with a number of reaping group leaders indicated that charges 
to the group members were generally in the range of BZ$1 27 to BZ$ 32/t cane 
delivered.  The difference was mainly related to transport distance, which varies from 
approximately 8 to 40 miles. 

2.23 The cost breakdown given by the group leaders interviewed was:- 

a) Cane cutting BZ$ 8/ton plus other costs which includes items such as social 
security payments, provision of machetes & files, transport to and from the 
work site, drinking water, soft drinks, snacks etc. 

b) Grab loading BZ$ 5 – 6/t. 

c) Cane transport BZ$ 10.50 - 18/t depending on the distance hauled.   

d) Overhead charges for supervision, checkers etc were also included in the 
overall reaping cost.   

Cane burning 

2.24 The reaping groups have a median delivery of only c. 16 tons/day.  In most cases 
this represents less than an acre of cane.  Cane burning, which is generally carried 
out and paid-for directly by the farmer therefore either requires the cutting of 
numerous firebreaks – at significant cost/t or the burning of several days cane with 
consequent adverse effects on cane quality.  

                                                
1   US$ 1.00 = BZ$ 2.00 approximately 
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Cane cutting 

2.25 With the exception of the CGP and a small farm belonging to the mechanical reaping 
contractor, all the farmers cane is cut manually. Interviews with reaping group 
leaders indicated that there is currently no shortage of cane cutters and that they are 
mostly local men.  In order to ensure reliability of output they generally employed 5 – 
6 cutters for the median 16 t/day quota. 

2.26 The cutter productivity is therefore limited to approximately 3 tons/manday. It was 
generally agreed that cutters could, if permitted, cut at least 5 tons/day.   The small 
reaping group sizes are therefore limiting cutters take-home pay to c. BZ$ 24/day 
when the potential could be c. BZ$ 40/day or more.  

Cane loading 

2.27 Only a small amount of cane is still loaded manually. The rest is loaded 
mechanically.  Each reaping group operates a grab loader, the models varying 
between old tractor-mounted units and the higher capacity 4wd units such as the 
Cameco SP1800.

2.28 Without exception the loaders are very badly under-utilised.  The Cameco SP1800 
can load 30 – 40 tons/hour (500 t/day) yet many are only loading 15 tons/day.  

Cane transport 

2.29 The cane transport units used by the farmers vary widely.  The result of a 48 hour 
sampling run at the factory is shown below. The trucks have mainly been bought as 
previously used units from the USA. 

Table 3 – Types of transport unit in use 

Cane transport units Distribution
Capacity Offloading  % 

Agricultural tractor + 2 - 3 trailers 20 - 38 t Chain bundles 4 
Ex military 4 x 4 truck 7 - 10 t Chain bundle 1 
6 wheel truck/10 wheel truck 12 - 20 t Bundle, self tip or platform tip 77 
10 wheel truck + trailer 25 - 30 t Chain bundles 5 
Tow head + (semi) trailer  30 - 35 t Chain bundles 13 

2.30 In the two 24 hour periods sampled, the number of transport units offloaded at the 
factory was 427 and 437 respectively.  Since very few transport units can make more 
than one delivery per day, it could be concluded that after allowance for broken-down 
and parked units, there are approximately 500 cane transport units in the BSI 
catchment zone. 

Cane offloading 

2.31 The cane offloading facility currently comprises two 12.5 t capacity gantry cranes and 
one 40 t truck dumper.   The yard also accepts self-dumping trucks but the cane then 
has to be fed by a front loader.  

2.32 More flexibility in handling chopped cane will be essential in the future. 
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2.33 As many of the trucks arriving with sling chains contain more tons than the gantry 
can lift, it is current practice to remove excess cane using a large front loader. This 
incurs cost to BSI and results in cane spillage and quality losses through the spilled 
cane being crushed by transport units.  It has been suggested that these overweight 
trucks should be provided with a second set of sling chains so as to allow the load to 
be lifted in two parts. 

2.34 There is also cane spillage around the truck tipping platform as the receiving hopper 
is too small for the truck loads now being offloaded.   This is being cleared by a large, 
expensive front loader. A cheaper more agile unit such as a Bobcat could be used 
instead. 

CGP mechanical reaping 

2.35 The BSI cane growing project (CGP) uses a contractor (Mr A Torres) to cut cane with 
chopper harvesters.  In 2015 approximately 40 000 t is to be cut at a delivery rate of 
c. 230 t/day.  The rate currently paid for mechanical cutting and loading is BZ$ 7.75/t.  
Trucking costs are also BZ$ 7.75/t from the CGP area.  

2.36 In addition the CGP provides the tractors and high tip trailers which haul the cane 
from the harvester infield to the trucks.  This operation is estimated to cost another c. 
BZ$ 5/t. 

2.37 Overall costs for the current mechanical reaping operation are therefore c. BZ$ 
20.50/t.  One operating harvester could be cutting up to 400 t/day in daylight 
operation or c. 700 t on a day/night operation.  Torres owns two harvesters but could 
not run both on a continuous basis.   The operation suffers strongly from the 
restricted times for truck offloading at the mill.  A higher efficiency operation would 
cut costs to below BZ$ 20/t delivered.  

CGP manual reaping 

2.38 The remaining 90 000 of CGP cane is cut manually and grab loaded in the normal 
way by c. 125 cane cutters at 3.6 t/manday.  Payments are the standard BZ$8/t, with 
an additional BZ$ 0.50/t paid for cutting more than 20 t/week and BZ$1.0 extra for 
any tons cut over 30 t in the week.    

2.39 CGP is incurring other overhead costs for cane cutters including bus transport, 
supply of files and machetes, drinking water and prizes for the best work. Supervision 
costs are also incurred. These are increasing the cutting cost to c. BZ$ 11/t but the 
workforce has responded well and turnout and stability has been good. 

2.40 Grab loading is paid at BZ$ 4.25/t and transport BZ$ 7.75/t.   CGP overall manual 
reaping and transport costs are therefore c. BZ$ 23.0/t compared with $ 20.50 for 
CGP mechanical cutting and BZ$ 27/t for farmers reaping groups at the same 
transport distance.   

2.41 The CGP cane cutter productivity is therefore higher than on most cane farms. The 
grab loading cost is also lower than all the reaping groups visited. This illustrates the 
benefits of the higher throughput on the CGP but the transport units are still mainly 
delivering only one trip per day.  To demonstrate the benefits of a split sampling 
group, the CGP management should try to achieve more double trips.    
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Progress since 2001 

2.42 Notes made on the author’s first visit to BSIL in 2001 show that many changes in fact 
have been made by the farmers to their reaping and transport systems. 

2.43 The number of cane trucks in use has been more than halved and their mean 
capacity has increased by 60%.   Manual cane loading has been minimised and 
virtually 100% of the farmers cane is now grab loaded.  There has also been much 
progress in increasing the size of reaping groups and reducing their number. 

2.44 Table 4 therefore demonstrates that the farmers are in fact willing to change their 
operating methods.  Acceptance of delivery by appointment and payment based on 
cane quality has made major improvements to cane quality but still more are 
possible.  Many more changes will however be needed before the Belize cane 
reaping and transport costs are competitive with other sugar exporting countries.   

Table 4 – Changes since 2001 

2001 2015 
Cane trucks available 1200 500 
Grab loaders available 113 >270 
Mean truck payload, tons 9.5 15 
Reaping groups mean size, tc/year 1800 5420 
Mean truck trips/day < 1 1 
Number of reaping groups >500 269 
TC/TS 11 8.5 
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3 RECOMMENDATIONS FOR THE NEAR FUTURE 

3.1 The likely withdrawal of EU sugar price support in 2017 and the possible 25 – 35% 
cut in export sugar price will be a severe blow to Belizean cane farmers. It is unlikely 
that all will survive as the less efficient farmers will be forced out of the business by 
financial difficulty.  

3.2 The current cost of cane reaping and transport will be a major problem.  The 
projected cane price for 2015 is currently BZ$ 60.45/t while the reaping costs are in 
the range of BZ$ 27 – 32/t or 50% of the projected cane price. 

3.3 This ratio is well above the international norm where cane reaping costs are in the 
range 25 – 33% of the cane price.  When the anticipated 25 % reduction in sugar 
price arrives, the current reaping and transport costs would be an unsustainable 66% 
of the cane price. 

3.4 It is therefore essential for the future both of the cane farmers and the miller 
that the reaping costs are reduced. If this cannot be achieved there will be a 
major threat to the ongoing existence of the whole sugar industry in Belize. 

3.5 The high cost of the current reaping operation is strongly related to the low daily 
productivity of the cane cutters, the grab loaders and the transport trucks. Far too 
many loaders and trucks are in use for the amount of cane transported. 

3.6 Mechanised harvesting in the CGP is showing some cost saving over the traditional 
reaping system, but productivity of the transport trucks and the harvesters is still 
crippled by the current quota and delivery structure.  

Potential cost savings - canecutting 

3.7 There is little slack in the cost of cane cutting.  Attempting to reduce the current price 
paid per ton would be counter-productive.  Add-on costs of worker safety (bus 
transport, safety equipment, drinking water etc) are likely to increase. 

3.8 Pressure for future increases to the cutting pay/ton would be reduced if the cutters 
could be offered more cane to cut on a daily basis (say 5 t/day) which would in turn 
improve take-home pay. 

3.9 The median reaping group is cutting only 15 t/day using 5 – 6 cutters. Employing 
fewer cutters would risk losing daily production if one or two men failed to turn out for 
work.  Larger reaping groups cutting several hundred tons per day would allow a 
smaller reserve of labour capacity and allow additional tonnage/man to be offered. 

Mechanical loading 

3.10 At present each reaping group operates one grab loader.  These units vary between 
old tractor-mounted units to the purpose-built 4wd Cameco SP1800.   Given 
adequate cane and transport units the Cameco can load 30 – 40 tons/hour.  
Operating 24 hours/day in other countries they can load 600 – 700 t/day.  This 
compares with the median 15 t/day currently being loaded in Belize.   

3.11 The current Belize loading charge of BZ$ 5/t – BZ$ 6/t compares with BZ$ 2.50/t in 
other countries where these machines are better utilised.  
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3.12 The only way to improve loader productivity will be through having much larger 
reaping groups which can sustain continuous loader operation at least in daylight. A 
quota of 300 t/day would require a 60 000 t/year reaping group.  Currently the largest 
reaping group delivers c. 21 000 t/year or 104 t/day.  

Cane transport 

3.13 The productivity of the delivery units (mainly trucks) to Tower Hill is very low and 
therefore expensive.  These trucks are capable of making 2 – 3 trips per shift to the 
mill, equating to 6 trips per day or more. They are actually only making one trip per 
day.  The reasons are:- 

a) The small size of many reaping groups which therefore can only load one 
truck/day.

b) The test group and scheduling system currently prevents more than one load 
per truck per day being delivered. 

c) Even the larger reaping groups therefore have to own sufficient trucks to hold 
its daily quota. 

Reaping group amalgamation 

3.14 It will be impossible to improve loader and truck utilisation without abolition of the 
many “one truck per day” reaping groups. The farmers cannot however be forced to 
join larger reaping groups and the reaping groups cannot be forced to amalgamate.  
A programme of education will be necessary such that the farmers are persuaded 
that belonging to larger reaping groups would be to their economic advantage without 
incurring penalties in reaping reliability etc.  The issue of trust in the leader of the 
larger group would be a key to successful expansions. 

3.15 The road to forming larger reaping groups either using co-operatively or contractor 
owned equipment has already been followed in Australia and the USA.  This has 
been driven by the same reality that small farmers cannot afford to keep 
independently owned and under-utilised equipment.  

Improving truck productivity – short term 

3.16 Truck productivity in the existing multi-truck reaping groups could be improved 
immediately by increasing truck capacity (buy larger trucks or fit a trailer to a 10 
wheeler) and reducing the number of trucks. Several of the larger groups have 
already taken this step. 

3.17 In addition a mechanism must be found to allow several trips in a day (preferably with 
the largest possible trucks). 

Changes to test group patterns 

3.18 In order to allow more trips/day it would first be necessary to break the test group 
logjam. Under the present delivery by appointment system the cane is delivered in 
succession by each test group, averaging 380 t/group. This represents 1.25 hours 
milling at 7 200 t/day.   Even the first truck to be unloaded in the group could not get 
back to the field, be reloaded and return to the factory within this time.   The test 
group system as it stands therefore effectively confines trucks to only one trip per 
day. 
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3.19 Changes in the scheduling and sampling system must be made to allow at least two 
deliveries per truck per day.  This could be possibly be achieved by dividing the test 
groups with half the cane being delivered during the day and the other half at night. 
This would allow double deliveries by trucks in that test group.  It is however 
understood that the minimum sample size is 250 tons.  The test groups would 
therefore have to be first enlarged to 500 t/day to allow this step.  

3.20 Changing the size and delivery patterns of the test groups might in fact pose 
sufficient problems that a direct step to individual load sampling would have to be 
considered.  This could be initially done within the test group umbrella and would be 
a good first step towards individual farmer sampling for comparative quality. 

3.21 In theory the CGP could already achieve double deliveries but this rarely seems to 
happen, probably because it is not expected by the managers.  Discussions should 
be held with the truck owners to investigate possible improvements.  If the CGP truck 
efficiency cannot be improved there will be little chance of persuading reaping group 
leaders to do the same thing. 
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4 MEDIUM TERM MODIFICATIONS TO THE SYSTEM 

Cane sampling 

4.1 If the concept of larger reaping groups using a smaller number of higher capacity 
trucks delivering twice daily became accepted and was used, then the number of 
cane trucks in the district could be reduced by up to 50%.  This would be an excellent 
start but truck utilisation would still be lagging behind the competition in other 
countries. 

4.2 It would however be difficult to make further improvements without changing the 
quota and sampling system.  Ongoing reductions in the number of trucks in the 
district should permit the introduction of a more flexible scheduling system without a  
reversion to mile-long queues outside the factory gates.   

4.3 Providing that the reaping group leaders/contractors had by then recognised the 
benefits of improved truck utilisation, a more flexible quota enforcement system could 
be introduced than the present rigid “delivery by appointment” system.  Such 
computer-based quota systems are common in Australia, Swaziland and South 
Africa.

4.4 The essential requirement would be to obtain acceptance of the abolition of the test 
groups and the adoption of individual truck (and farmer) sampling.  Providing the 
methodology was acceptable and understood, the farmers would probably welcome 
this step as they would then be unaffected by other farmers poor quality cane. 

4.5 The obvious solution would be core sampling of individual loads. Unfortunately the 
last attempt to introduce core sampling led to acute and lasting suspicion of the 
system. A great deal of education and persuasion would be required, but given the 
widespread use of core sampling in the rest of the world, it might be possible to 
revert to this system for comparing cane quality (but not for direct payment on 
quality). A great deal of discussion, information, education and agreement would first 
be required. More automation of the analysis system would allay fears that the 
results were tampered-with. 

4.6 The alternative  to core sampling would require better tracking of individual cane 
loads from the yard offloading point to the first mill for first expressed juice sampling. 
This is a process practised in other countries but owing to the present multiple 
offloading points in the cane yard, this would be difficult without radical changes to 
both the truck types and caneyard offloading systems. 

Offloading systems and truck types 

4.7 The caneyard currently has two 12.5 t gantry cranes handling chain bundles, one 40 t 
short truck tipper and a space for self-tipping trucks to offload.   One large and one 
small front loader are also used to reduce the overweight bundles and to clear up the 
extensive spillage which takes place at all the offloading points.  Despite the cleanup 
operations there is still a lot of spilt cane which is damaged by vehicles rolling over it. 
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4.8 Chain bundles are slow to handle.  Hooking the chains onto the crane hook requires 
a man to climb on top of the cane load, an intrinsically unsafe process. Bundle 
handling is slow, incurs significant labour costs and results in much spillage.   The 
system is however well suited to the often crude bodies which are fitted to the local 
trucks and trailers.  Chains can be used in virtually any type of truck and trailer 
configuration but in many other competing sugar industries they have been replaced 
by more efficient offloading systems. 

4.9 The gantry crane and chain bundle system cannot be used with chopped cane. 

4.10 Truck tipping tables are fast, have a relatively high capacity, do not require labour 
inputs and can be used both for wholestalk and chopped cane. Given the correct 
design of receiving pit etc spillage can be minimised.  

4.11 At present nearly 80% of the trucks entering BSI are 6/10 wheelers which could be 
offloaded by truck tipping table.  The arrival of a second truck tipper in 2016 should 
largely eliminate the use of chain bundles in this type of truck.  It should also 
eliminate the need for self-dumping trucks to offload on the yard floor. 

Semi trailers 

4.12 It is to be expected that with time the number of large tow head units (semi trailers) 
will increase from the present 13% level (Table 3).  It is also anticipated that 
increasing amounts of chopped cane will be delivered. Semi trailers are very efficient 
with chopped cane as they are not taken infield. The use of semi trailers infield for 
wholestalk cane is undesirable as they do more damage to dry fields and have worse 
performance in wet fields than the 10 wheelers.  

4.13 It is therefore unfortunate that the new truck tipper will only be the same length as the 
existing unit.  BSI will remain unable to offload semi-trailers of chopped cane.   This 
will be a significant problem and increase transport costs in the future.   Given a large 
enough truck dumper, used tow heads and converted box semi trailers are an 
efficient and relatively cheap transport system (Photo 1). The ability to drop the trailer 
unit at the mill for later feeding can also benefit transport efficiency. 

Rigid trucks + trailer 

4.14 5% of the current transport units comprise 10 wheel trucks with free standing trailers.  
These cannot be tipped and have to be used with chain bundles. There is no other 
way currently available to offload them.  Adding a trailer to a 10 wheeler would 
however be one of the easiest ways to increase truck payload and efficiency. 

4.15 It will not therefore be possible in the near future to haul chopped cane either with a 
semi trailer or a rigid truck + trailer. Chopped cane will be confined to 10 wheelers 
unless more side self dumping “Titanics” are built.  If mechanical harvesting is ever 
established in Corozal, these payload limitations for chopped cane will become a 
problem.

Alternative truck configurations 

4.16 One of the most widely used truck configurations in other areas of the world is the 
high pivot side tipping body (Photos 2 to 4).  This unit can be used with either 
chopped or wholestalk cane.   It is tipped using a fixed Hydro-unloader type unit.  
Unfortunately the old Cameco Hydro-unloaders at the factory would not have the lift 
capacity to handle semi-trailer sized units.  
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4.17 Constructing such bodies is expensive in comparison to those already used locally, 
but this configuration would be the best available in the long term.  A high capacity 
Hydro-unloader crane would also be needed to tip them. It is unlikely that any change 
to more efficient truck bodies will be possible until the number of trucks has been 
greatly reduced from the present level and larger and more professional transporters 
are transporting the cane. 
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5 FIELD PREPARATION FOR MECHANICAL REAPING 

5.1 Including fixed and variable costs, a chopper harvester costs over BZ$ 300/hour to 
operate.  Productivity of 40 tons/engine hour must be looked-for.  The key to efficient 
harvester operation is having good field conditions for reaping. These are: 

a) Row length.  Time spent turning at the end of each row is money wasted.  
Cane rows shorter than 200 yards and irregularly shaped fields are inefficient. 
Any short fields should be combined into larger ones or the row alignment 
arranged so that the harvester can cut through more than one field at a time.  
If possible irregularly shaped fields should be divided and the areas of short 
rows left for hand cutting. 

b) Stones and stumps. These cause damage to the harvester, incur high costs 
and waste operating time.  In addition if there are stones infield the operator 
will cut high to try to avoid them.  This wastes cane.  Stone picking must be 
carried out after planting and after each harvest until the risk is removed.  
Very stony fields generally have to be left for hand cutting or put into 
alternative crops.  

c) Depressions infield.  The field surface should be as smooth as possible.  
Isolated low spots, for example where large tree stumps were removed must 
be filled and eliminated. 

d) Headland width. The turning area at the end of the rows must be wide 
enough to allow the harvester to exit the row completely and to turn rapidly 
back into work.  The infield transport unit often needs more turning space 
than the harvester. 

e) Cane rows. Should be as straight as possible 

f) Row spacing. Should be a minimum of 6 feet (1.8 metres) to reduce 
compaction by the harvester and infield transporter. The spacing must be 
consistent.  

g) Bed height.  The cane is best presented to the harvester on a raised bed 
about 4 – 6 inches high.  The top of the bed should be smooth and stone-free. 

h) Cane variety. A variety which tends to stay upright will incur fewer reaping 
losses than a recumbent variety. 

i) Cane planting. Experience indicates that pineapple planting is not as good 
as once thought.  High density single row, or wide single row planting gives 
fewer reaping losses and also allows easier weed control. 

5.2 Most of this preparation work must be carried out when the field is replanted.  As the 
field may be in cane for 7 – 10 years after planting, farmers need to start adapting 
replant fields for mechanisation as soon as possible. 
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6 LONG TERM TARGETS - SUMMARY 

6.1 To minimise reaping and transport costs and ensure uninterrupted even harvesting of 
good quality cane, the ideal requirements for the sugar industry would be as listed 
below.  Some of these targets may be very long term but would still be useful aiming 
points. 

Crop planning 

6.2 Full information on the farmers fields must be available, including area, location, 
access, ownership, soil type, variety planted, point in cane cycle, whether the land is 
low or high, its suitability for mechanical harvesting and past production records.   
This information collection has already begun under SIMIS but the range must be 
expanded.

6.3 Based on the data collected combined with adequate field inspections, more 
accurate cane supply estimates must be made - pre-crop, mid-crop and with post 
crop analyses of the estimates. 

6.4 The cane supply should as far as possible be kept in balance with the factory 
capacity at the optimum length of milling season (180 days?). Due to weather 
variations there will be some years with above-average yields when the crop has to 
be extended, but long crops should not be planned on a regular basis. 

6.5 The crop estimate should include harvest planning in respect of variety type (early, 
late maturing etc) and which parts of the farm are low-lying, well drained etc. 

6.6 The harvesting plan should allow for as much cane as possible to be cut in the same 
area by large reaping groups.   To keep the crop in balance between farms, 25 – 
33% of the estimated tonnage should be cut in tranches through the crop season. 

6.7 The daily delivery quota system, based on accurate crop estimates must be free of 
bias and external influences. 

Farm operation 

6.8 Advice should be given to, and accepted by the farmers on the best variety to grow in 
that location and for the target harvesting date (e.g. early, mid or late varieties) 

6.9 The farmers/farm managers should carry out regular replanting so as to maintain an 
evenly balanced cane supply. 

6.10 Adequate extension services and advice must be provided to the farmers on request 
in respect of fertiliser and herbicide use, field preparation for mechanisation etc.  

6.11 Small farmer drop-out should lead to larger farm management units which allow the 
economic use of crop husbandry equipment in post harvest tillage, fertiliser and 
herbicide application, grass slashing etc.   Heavy equipment for replanting tillage 
should not be owned but be available either on a co-operative basis or from 
specialised contractors. 

6.12 Road conditions to the harvest areas should be assessed and any potential problems 
rectified by the farmer or reported to the responsible agency.  If access is 
inadequate, cane should not be planted. 
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6.13 The farmers should carry out regular stone removal and lay out the fields as 
previously described in preparation for mechanisation. 

Harvesting mechanisation 

6.14 The amount and speed of harvesting mechanisation will depend on external factors 
related to the availability and cost of cane cutters. Any large increase in cane supply 
allowed by factory expansion would probably have to be mechanised. 

Cane testing 

6.15 The test group system is incompatible with efficient cane deliveries as it effectively 
restricts deliveries to one load per truck per day.  It also prevents any field-by-field 
variety-by-variety or farmer-by-farmer comparisons. A possible intermediate step of 
dividing the test groups into day and night segments would allow truck productivity to 
double. Practical problems associated with the need for even larger test groups could 
however make such a change difficult.  

6.16 To further improve truck productivity the farmers would have to be persuaded to 
accept individual load sampling.  Despite its poor history in Belize, core sampling 
would probably be the most practical system to implement.  Maximum automation of 
the analysis process with the minimum possibility of tampering would ally many fears. 

6.17 Ultimately if single point offloading using side tipping trucks was achieved, a 
reversion to FEJ testing would then be possible.  However to reach that point, the 
use of core sampling would have been necessary and a further change to the system 
would be undesirable. 

Reaping groups 

6.18 The farmers must be persuaded that they cannot afford to keep subsidising small 
“one load per day” reaping groups. In order to reduce reaping costs larger, more 
efficient reaping groups must be formed. A lot of mistrust and prejudice will have to 
be overcome. Both the information services (SIRDI etc) and economic pressures 
must play a part. 

6.19 The reaping group leaders must also be persuaded that bigger is better in economic 
terms.  Financial inducements for reaping groups to scrap excess equipment would 
be an additional advantage if funds were available. 

6.20 Encouragement of 40 000 – 50 000 t reaping groups would be a good intermediate 
step but to achieve full equipment productivity and economies of scale, a cane 
reaping group/contractor should be delivering over 100 000 tons/year.   An efficient, 
low cost mechanical harvesting contractor would require a throughput of at least 
160 000 t/y.  This would be a very long term target 

6.21 For a 1.4 million ton crop, there should then be no more than around twenty contract 
reaping groups delivering to Tower Hill. For 2 million tons, thirty groups. Contractors 
operating on this scale should take a professional view on minimising capital 
investment and maximising throughput from their equipment. 

6.22 Much longer loading days would be required both to minimise equipment 
requirements and maximise cane freshness. 
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Offloading systems and truck types 

6.23 It would be expected that professional contractors, each having relatively small 
numbers of transport units could be persuaded and/or induced to standardise their 
trucks on a single, fast offloading system.   

6.24 Truck payloads should be maximised, consistent with mass and axle load 
regulations. Official dispensation for over-sized cane trucks and trailer combinations 
should be sought.  For this report it has been assumed that a 10 wheeler plus large 
trailer or a tow head plus large semi trailer would be the largest permissible train. 

6.25 Increasing amounts of chopped cane can be expected to be delivered to the mill. The 
transport units would have to be able to carry either wholestalk or chopped cane.  

6.26 Chopped cane must be offloaded by dumping. Chain slings or chain net (rollout) 
trailers are not an option.  Large (semi) trailers can either be end or side-tipped. Rigid 
trucks plus trailers must be side tipped. 

6.27 For direct wholestalk loading, the performance of a rigid truck (10 wheeler) + trailer 
infield is generally better than a semi trailer.  The option also exists in difficult 
conditions of taking the trailer infield with a separate agricultural tractor.  The traction 
and turning characteristics of a semi trailer infield are worse than a rigid + trailer. 

6.28 Because of the row-by-row travelling, trucks should not be taken infield to receive 
chopped cane from a harvester. Specialised infield units (high tip trailers) should be 
used. Semi-trailers or rigid trucks + trailers can be used to receive the chopped cane. 
There are in fact advantages for the semi trailer with chopped cane since the tow 
head can easily drop and pick up spare trailers at the field edge. These form buffer 
stock capacity to keep the harvesters running if the transport is delayed. 

6.29 Since both a rigid + trailer and a semi trailer can be side-tipped while only semis can 
be end tipped, the best offloading choice would be side tipping.  Side tipping cranes 
at the mill are much cheaper than very large end tipping platforms. The side tipping 
units can handle both types of truck. 

6.30 Side tipping could accommodate future over-size trailer trains, end tipping could not. 

6.31 A single side tipping unit could handle >7 000 t/day. Two units would probably be 
needed for 10 000 t/d.  

6.32 There is an element of chicken and egg to the introduction of side dumping.  If there 
is no offloader, there will be no trucks which can be side tipped.  No trucks, no 
offloader.  The mill should therefore review the possibility of the construction of a high 
capacity crane for side dumping.  Angel Torres would certainly then convert more 
semi-trailers for chopped cane and other transporters would probably follow with their 
wholestalk units.     
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PHOTOGRAPHS
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PHOTOGRAPHS 

Photo 1 – End dumping semi trailers (chopped cane), Louisiana 

Photo 2 - Side dumping wholestalk cane 

 One unit for 7000 t/d factory, Brazil 
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Photo 3 – Side dumping chopped cane, Peru 

Photo 4 – Side dumped 10 wheeler + trailer, South Africa 



 


