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ENHANCING CANE QUALITY INCENTIVES IN THE SA SUGAR 

INDUSTRY – THE RECOVERABLE VALUE (RV) CANE PAYMENT 

SYSTEM  

 

By G M Moor1 

 

Abstract 

 

The sucrose cane payment system incentivises growers to maximise the quantity of 

sucrose delivered to the mill, with little consideration for the recoverable sugar 

content of the cane. The sucrose cane payment system further reduces individual 

incentives to improve cane quality since the benefits flowing from such improvements 

are effectively shared amongst all growers through the proceeds sharing arrangement 

operational within the SA Sugar Industry.  

 

This inherent weakness in the Sucrose cane payment system became the focus of the 

SASA Cane Quality Task Group which commenced its deliberations in 1996, 

following an industry self-review process aimed at improving competitiveness, 

initiated in 1995. The recommendation of this Task Group was the adoption of the 

Recoverable Value (RV) cane payment system, to be introduced for the first time 

during the 2000 / 2001 milling season.  

 

This paper examines the RV cane payment system and reviews the likely changes in 

economic and management incentives in moving from the Sucrose cane payment 

system to the RV cane payment system. An estimate of the impact of these changed 

incentives on the SA Sugar Industry is presented based on information generated by 

the Cane Quality Task Group.  

                                                           
1 Industrial Affairs Manager, SA Cane Growers Association 
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ENHANCING CANE QUALITY INCENTIVES IN THE SA SUGAR 

INDUSTRY – THE RECOVERABLE VALUE (RV) CANE PAYMENT 

SYSTEM  

 

1 Introduction 

 

Historical data suggest that South Africa is able to produce sugar at a cost that is 

below the long-run trend in world sugar prices, and that South Africa can do so at a 

significant advantage over most other raw sugar producers. However, recent studies 

of major world sugar producers have indicated that the South African Sugar Industry 

will have to achieve between a 2.5% and 3% annual productivity improvement to 

maintain its current level of competitiveness in the world sugar industry (Fry, 1998). 

This challenge has been recognised by the Industry who embarked on a self-review 

process in the latter half of 1995 to identify factors that could contribute to improving 

the international competitiveness of the Industry. 

 

As a start to this process, LMC International (Ltd) was appointed to undertake a 

strategic review of the industry. Apart from several other conclusions, the final LMC 

report to the Industry in January 1996 identified that an improvement in cane quality 

could significantly enhance the efficiency and competitiveness of the South African 

Sugar Industry (LMC, 1996). This issue was the focus of the deliberations of the 

SASA Cane Quality Task Group (CQTG), with final recommendations being made to 

the Industry’s Strategy Group in April 1999.  

 

This paper discusses the alternative cane payment systems considered by the CQTG. 

It then focuses on the Recoverable Value (RV) cane payment formula and investigates 

likely changes to grower incentives as a result of a change to the new cane payment 

system. Finally, the paper investigates potential returns to the SA Sugar Industry and 

the impact on South Africa’s world competitiveness.  

 

2 Choice of cane payment formula 

 

The objective of the CQTG was to investigate alternative strategies that would 

provide appropriate incentives to the growing and milling sectors to ensure cost 
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competitive sugar production. Central to this is was a review of the cane payment 

formula to ensure that growers are rewarded for the economic value of cane delivered 

to a Mill. In addition to this, cognisance was taken of certain aspects influencing cane 

quality that are not entirely controlled by the grower, specifically some aspects 

contributing to burn to crush delays (BTCD) and the length of milling season 

(LOMS). Due to the interdependence between these factors, the cane payment 

formula was reviewed together with the local resolution of these ‘linked issues’ in 

each mill area. 

 

2.1 The Industrial Sucrose Cane Payment System 

 

The sucrose cane payment system, and its application under the Industry’s 

division of proceeds arrangements, creates the incentive for growers to 

maximise the quantity of sucrose delivered to the mill, with little consideration 

for the recoverable sugar content of the cane. This is because Industry 

proceeds are distributed amongst growers according to tons sucrose produced, 

without explicitly recognising (estimating) each growers contribution to sugar 

production.  

 

This incentive has a negative effect on cane quality (measured as recoverable 

sugar) in two main areas (amongst others): 

 

• Growers close to the mill have the incentive to top higher than growers far 

from the mill, dependant on the cost of transporting the marginal sucrose 

to the mill - regardless of the ability to extract sugar from that part of the 

stalk. 

 

• Growers do not bear the full cost of excessive delays between the time the 

cane is burned / harvested and when it is crushed, as part of this loss is 

incurred by the miller, thereby weakening the incentive to reduce delays. 

This is because to rate of sucrose deterioration (which determines cane 

payment) is slower that the decline in recoverable sugar from the cane 

stalk (which determines sugar production). 
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2.2 The search for an Alternative Industrial Cane Payment Systems 

 

Ideally, the cane payment formula should ensure that growers are rewarded for 

the economic value of cane delivered to a Mill. In so doing, the formula would 

send out accurate price signals to growers who would respond by maximising 

income-enhancing attributes and minimising income-reducing attributes – i.e. 

there would be an incentive to improve cane quality. In selecting an 

appropriate method of equitably distributing Grower Proceeds between 

growers within the SA Sugar Industry, it is thus necessary to consider what 

components of the cane delivered to the mill contribute to Industry Proceeds, 

and hence the cane price.  

 

This was considered by the CQTG who revised an initial recommendation that 

an industrial Estimated Recoverable Crystal (ERC) cane payment system be 

implemented in the SA Industry, subsequently recommending that the 

Recoverable Value (RV) cane payment system be introduced as this more 

accurately reflects the South African Industry proceeds sharing arrangement. 

The RV cane payment system, developed by Tim Murray (CANEGROWERS 

Executive Committee member), is based on the ERC formula that recognises 

the effect of non-sucrose and fibre on sugar recovery, but with two important 

amendments. The RV % Cane formula is set out in detail in Annexure 1. 

 

2.2.1 Accounting for undetermined sucrose losses 

Limited sucrose losses that cannot be accounted for in either fibre or non-

sucrose are accepted as unavoidable in the milling process (for example, losses 

to filtercake and undetermined losses). In the ERC cane payment system, these 

losses are explicitly accounted for by the inclusion of the ‘a’ factor in the ERC 

formula. Rather than accounting for these losses on an individual basis by 

applying the ‘a’ factor to the sucrose % cane as in the ERC formula, the RV 

formula accounts for these losses in the industry average overall recovery of 

sugar from RV delivered in the RV cane payment formula (RS/RV in appendix 

1). 
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2.2.2 Accounting for molasses proceeds 

In the South African Sugar Industry, Industry proceeds are comprised of 

income from both sugar and molasses sales. While the ERC cane payment 

system accurately captures sucrose losses due to non-sucrose by the 

application of the ‘b’ factor in the ERC formula, it does not capture the 

contribution of non-sucrose to molasses production (and hence molasses 

income). The RV formula seeks to address this shortcoming (in the context of 

the SA Industry) by discounting the ‘b’ factor in the ERC formula to take into 

account the value of sugar lost due to non-sucrose relative to the value of 

molasses gained due to non-sucrose (see appendix 1). 

 

3 The effect of RV on Grower Proceeds 

 

The effect of the RV formula on grower proceeds is that Grower’s share of Industry 

Proceeds will be distributed amongst growers according to the tons RV produced, as 

opposed to tons sucrose produced. The introduction of RV will result in a 

redistribution of proceeds within the growing sector, from those delivering poorer 

quality cane to those delivering better quality cane – an effect which although 

unpleasant is required to create the correct incentives for sustained productivity 

improvements.  

 

Table 1 shows the impact of this redistribution on the various grower groups for the 

historic cane quality levels achieved from 1996/97 to 1998/99 seasons. It is important 

to note that Table 2 is based on historical cane quality data achieved under the 

Sucrose cane payment system and does not take into account improvements that 

should occur as a result of the incentives created by the RV cane payment system. 

Furthermore, the extent of historic losses and gains is representative of the average 

cane quality producer in each mill area – individual growers in each mill area could 

be significantly bigger gainers or losers. 
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Table 1: Grower Proceeds – Sucrose vs RV (1996/97 to 1998/99) 

Assumptions:  

1) Historic cane quality based on 1996/97, 1997/98 and 1998/99 seasons. 

2) Sucrose and RV price based on weighted average prices achieved over the 

relevant seasons 

 

 

 

4 The Effect of RV on Grower Incentives 

 

In recognising the effect of non-sucrose and fibre on sugar extraction (and molasses 

production), the RV formula effectively rewards growers whose sucrose is delivered 

to the mill relatively free of non-sucrose and fibre, and penalises those with above 

average non-sucrose and fibre. Furthermore, since the RV cane payment system 

redistributes a finite pool of grower proceeds amongst growers according to tons RV 

produced, all growers have the incentive to improve cane quality (even those with 

historically good cane quality) as an improvement in cane quality in one grower 

sector effectively ‘robs’ proceeds from those sectors that have not improved.  

 

Given the above change in incentives, it is anticipated that growers will respond to the 

RV cane payment system by adopting management practices that aim to maximise 

Mill Area Tons Cane Suc % RV % Historic gainers / 
(losers)           

(R/t cane)
Union Co-op 763333 13.28 12.32 R 2.03
Entumeni 416803 13.52 12.52 R 1.86
Eston 1148244 13.40 12.34 R 1.11
Malelane 1538126 13.78 12.66 R 0.87
Noodsberg 1489758 12.99 11.93 R 0.78
Amatikulu 1772556 12.91 11.82 R 0.40
Darnall 1379605 12.83 11.72 R 0.14
Umzimkulu 1307295 12.79 11.68 R 0.03
Umfolozi 1224836 12.94 11.79 -R 0.23
Sezela 2336908 12.69 11.56 -R 0.26
Pongola 1169774 12.81 11.66 -R 0.30
Komati 1244444 13.15 11.94 -R 0.64
Gledhow 1474906 12.15 11.02 -R 0.67
Maidstone 2019931 12.31 11.16 -R 0.71
Felixton 2490253 12.77 11.58 -R 0.79
Glendale 352815 12.19 11.00 -R 1.21

Industry 22011980 12.87 11.74
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sucrose production, while at the same time minimising non-sucrose and fibre levels. 

The following discussion on likely management changes is not intended to be 

exhaustive, but focuses on the main cane quality drivers impacted on by the RV 

formula. 

 

4.1 Burn / harvest to crush delays 

 

One of the most important determinants of cane quality is the extent of the 

delay between burning the cane (or harvesting if cut green) and when it is 

crushed. During this period, sucrose in the cane stalk is inverted into glucose 

and fructose (i.e. non-sucrose). The rate of deterioration varies considerably 

with weather conditions, being the most rapid in the hot humid summer 

months. The effect of this deterioration is evidenced by an increase in non-

sucrose levels and a corresponding decrease in purity and sucrose % cane 

(although the latter may be obscured by a simultaneous drying out of the 

cane).  

 

Based on an estimated rate of sucrose deterioration of 1% per day, and a 

moisture loss of 1% per day, the effect of excessive delays on RV % cane and 

income per ton is illustrated in Table 2. 

 

Table 2: Sucrose deterioration due to BHTCD’s 

 

* Income per ton based on original 100 tons cane  

   Based on 1999/2000 sucrose and RV prices 

 

Delays Tons PURITY SUCROSE NON- SUCROSE
 (Days) Cane % Tons % Tons % Tons % R/ton suc R/ton RV Diff

0 104 88.84 14.32 13.77 1.80 1.73 13.34 12.82 R 126.21 R 128.80 R 2.59
1 103 87.98 14.18 13.77 1.94 1.88 13.14 12.76 R 125.00 R 126.94 R 1.95
2 102 87.13 14.05 13.77 2.07 2.03 12.95 12.70 R 123.78 R 125.08 R 1.30
3 101 86.28 13.91 13.77 2.21 2.19 12.76 12.63 R 122.57 R 123.22 R 0.65
4 100 85.42 13.77 13.77 2.35 2.35 12.56 12.56 R 121.36 R 121.36 R 0.00
5 99 84.57 13.63 13.77 2.49 2.51 12.37 12.50 R 120.14 R 119.49 -R 0.65
6 98 83.72 13.50 13.77 2.62 2.68 12.18 12.43 R 118.94 R 117.65 -R 1.29
7 97 82.88 13.36 13.77 2.76 2.84 11.99 12.36 R 117.75 R 115.82 -R 1.93

14 90 77.25 12.45 13.77 3.67 4.05 10.72 11.85 R 109.75 R 103.55 -R 6.20

INCOME*RV
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Average delays in the South African Sugar Industry are estimated to be 

between 4 and 6 days on average. Significantly longer days can be 

experienced in burned cane when: 

 

• Large areas are burned to accommodate wind conditions and other 

environmental concerns 

• Rain disrupts cane deliveries after a burn 

• Mill breakdowns occur after a burn 

 

Unlike the sucrose cane payment system where losses due to cane 

deterioration were shared by growers and millers (growers got paid for the 

sucrose they delivered regardless of the ‘quality’ of the sucrose), the miller 

now ‘pays for what he can recover from the cane’. The full extent of cane 

deterioration is thus borne by the grower which enhances the incentive to 

minimise delays between burning / harvesting the cane and when it is crushed. 

 

4.2 Topping 

 

As previously discussed, under the sucrose cane payment system, a growers 

optimal topping height was to some extent determined by distance from the 

mill. Growers close to the mill had the incentive to top higher up the stalk to 

maximise sucrose production so long as the marginal benefit of the additional 

sucrose offset the additional transport costs, regardless of the recoverable 

sugar content of that part of the stalk. Under the RV cane payment system, the 

RV % in cane tops is negative due to high levels of fibre and non-sucrose.  

 

Table 3: Effect of topping height on RV % and income per ton cane 

Source: SASA Cane Quality Committee (CQC10/MAB/sw), 11December 1996 

Component % stalk Tons 
cane

Suc    
%

Non-
suc %

Fibre   
%

RV    
%

Tons   
RV

Soil 1% 1 0 0 100 0 0.00
Trash 3% 3.1 0.3 2.1 50 -1.44 -0.045
Tops 3% 2.5 1.1 6.1 10.0 -1.52 -0.038
Stalk 93% 93.4 13.4 2.2 13.0 12.29 11.48

Total 100% 100 12.55 2.27 14.94 11.37 11.37



 8

From Table 3 it is evident that topping above the natural breaking point results 

in a reduction of RV in the cane stalk and a corresponding reduction of income 

received per ton cane delivered.  

 

The optimal topping height under RV (i.e. topping at the point at which RV 

turns negative) is influenced by the time of year, moving down the stalk 

during favourable growing conditions (early and late season) and moving up 

the stalk as the cane dries off. Evidence from samples analysed from the North 

Coast indicates that topping under RV should be at least at or below the 

natural breaking point (i.e. below the meristem).  

 

4.3 Trashing 

 

As can be seen from Table 3, trash contains very high levels of fibre and 

moderate levels of non-sucrose, thus clearly impacting negatively on cane 

quality. Viewed in perspective however, trash has a relatively minor role in the 

quest for cane quality when compared to cane freshness and topping height as 

returns from additional attention to trashing practices, or increased trash 

removal by burning, are likely to be small (see Table 4). Reducing trash levels 

by increased burning is particularly risky due to the impact on cane freshness 

if large areas need to be burned to accommodate wind conditions, or if rain or 

mill breakdowns disrupt cane deliveries after burning.  

 

Apart from the effect on cane quality, the effect of excessive trash on mill 

throughput, cane harvesting efficiency and transport payload will have to be 

considered by growers (in this regard, see de Beer et al, 1989). 

 

4.4 Long term management strategies 

 

In addition to the day-to-day management practices identified in 4.1 to 4.3, a 

number of longer term management strategies can be identified to maximise 

sucrose production and minimise levels of non-sucrose (improve purity) and 

fibre. These include: 
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• The appropriate use of ripeners 

• The planting of early and late season varieties 

• Adopting appropriate cutting cycles to ensure harvesting at an appropriate 

age (maturity) of cane 

 

Finally, to maximise the response by growers to the incentive created by the 

RV cane payment system it is important that factors impacting on cane quality 

that are beyond the control of individual growers be recognised and addressed. 

These factors will require co-operation between growers and millers in each 

mill area and include the following: 

 

• The length of milling season. 

The South African Sugar Industry is characterised by long milling seasons 

(36 to 38 weeks) when compared to other major sugar producers (Australia 

at 22 to 26 weeks, Brazil at 26 weeks). While the Industry benefits from 

high levels of capital utilisation with long milling season, extended milling 

season result in more cane being crushed in the poor quality months of 

April / May and (to a lesser extent) December. Cane quality during these 

periods is characterised by low sucrose and high non-sucrose, resulting in 

inherently low RV and sugar production.  

 

• Mill yard delays. 

The contribution of mill yard design and stockpiling to overall burn / 

harvest to crush delays needs to be investigated and where appropriate 

joint solutions to identified problems should be sought. 

 

5 Analysis of Benefits and Costs of the RV Cane Payment System 

 

5.1 Benefits of improved cane quality - Enhanced industry proceeds 

 

Based on the data provided by the SASA Cane Quality Committee (presented 

in Table 3), the effect of cane quality improvements on industry proceeds can 

be estimated. Table 4 presents the cumulative impact on sugar production 
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following a reduction of soil in cane, a 1 unit % reduction in fibre (i.e. 

reducing fibre levels by one third), a 2.5 unit % reduction in tops (i.e. topping 

at the point at which ERC turns positive) and a one and half day reduction in 

average BHTCD.  

 

Table 4: Improvements in cane quality for successive reductions in 

extraneous matter and harvest to crush delays 

 

 
Source: SASA Cane Quality Committee (CQC10/MAB/sw) 

 11 December 1996 

 

From Table 4 it is evident that the adoption of the assumed management 

changes is estimated to result in the following efficiencies for the Industry: 

 

Reduction in cane mass = 2.5% 

Increase sugar production = 3.4% 

 

The economic value of these cane quality improvements are illustrated in 

Table 5. It is important to note that any increased sugar production would have 

to be exported at prevailing world prices and at the prevailing R/$ exchange 

rate.  

 

 

 

Condition Tons Suc % Tons N-Suc % Tons Fibre % Tons ERC % Tons %
of Cane Quality Cane Suc N-Suc Fibre Sugar Sugar

Original 100.0 12.55% 12.55 2.27% 2.27 14.94% 14.94 10.80% 10.80
less Soil Ash by 0.5 unit % 99.5 12.61% 12.55 2.28% 2.27 14.51% 14.44 10.86% 10.81 0.05%
less Trash by 1 unit % 98.5 12.74% 12.55 2.28% 2.25 14.15% 13.94 10.99% 10.83 0.18%
less Tops by 2.5 units % 96.0 13.04% 12.52 2.18% 2.09 14.26% 13.69 11.34% 10.89 0.57%
less Delays by 1.5 days 97.5 13.04% 12.71 1.95% 1.90 14.04% 13.69 11.46% 11.17 2.64%

Improvements -2.50% 1.27% -16.30% -8.37% 3.43%
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Table 5: Enhanced industry proceeds following cane quality 

improvements 

 

 

5.2 Costs associated with improved cane quality 

 

Evaluations of the costs and savings incurred in improving cane quality have 

been undertaken independently by growers and millers. Hackman (1999) 

presents a detailed assessment of these costs. 

 

The South African Cane Growers Association (SACGA) undertook a grower 

survey to ascertain costs and savings likely to be incurred when farming for 

RV as opposed to sucrose. The result of the survey, which was designed to 

assess permanent (as opposed to once-off or capital costs), was that growers 

expected their cost, net of savings, to increase by R1.53 per ton cane. These 

costs increases were largely due to increase burning frequency, increased 

attention to topping height and an increase in the use of cane ripeners. The 

weighted average increase in milling costs reported by Tongaat-Hulett Sugar 

(Ltd), Illovo Sugar Limited and TSB (Union Co-operative did not provide any 

cost figures) was R0.92 per ton cane.  

 

5.3 Summary of Industry benefits and costs  

 

The following analysis by Hackman (1999) illustrates the total net benefit for 

the industry of the RV cane quality scheme. This analysis includes increased 

sugar revenue, increased grower and miller costs as well as a reduction in 

Increase in
Sugar Prodn 7.00 9.00 11.00

2.5% 60,186,126                       77,382,162                       94,578,198                       
3.0% 72,223,351                       92,858,594                       113,493,838                     

3.4% 81,853,131                       105,239,740                     128,626,349                     

4.0% 96,297,802                       123,811,459                     151,325,117                     
4.5% 108,335,027                     139,287,892                     170,240,756                     

Note: Increases in sugar production are measured off a normal crop of 2.4 mil tons.
An exchange rate of R6.5 to the $ has been applied in converting World
market prices to Rands.

World Market Prices in USc/lb
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molasses proceeds and an increase in transport costs as a result of 3.4% more 

sugar being produced. 

 

Table 6: Summary of RV cane quality system benefits and costs 

 

 
Source: Hackman (1999) 

 

6 Potential productivity improvements and world competitiveness 

 

According to recent studies into South Africa’s competitiveness as a major sugar 

export producer, it is likely that the South African industry will have to achieve 

productivity improvements of between 2.5% and 3% per annum maintain its current 

level of competitiveness in the world sugar industry (Fry, 1998). The introduction of 

the RV cane payment system is viewed as one of a number of strategies aimed at 

achieving these improvements. From the foregoing analysis, it is evident that changed 

incentives could result in significant cane quality improvements and enhanced 

Industry revenue. It is unlikely that these improvements will be fully evident in the 

Current Ind New Ind
Impact on Production tons %
Tons Cane 21,840,000        21,292,128      -547,872         -2.5%
Tons Sucrose 2,740,920          2,776,493       35,573            1.3%
Tons Sugar 2,400,000          2,481,600       81,600            3.4%
Tons Molasses 873,600             836,781          -36,819           -4.2%

@ 10 USc/lb @ 9 USc/lb @ 8 USc/lb @ 7 USc/lb
Proceeds
Inc Export Sugar Proceeds 116.9 105.2 93.5 81.9
Dec Molasses Proceeds (R100/t) -3.7 -3.7 -3.7 -3.7
Impact on Ind Proceeds (R mil) 113.2 101.5 89.8 78.2

Industry Costs
Increased Sug Tpt Costs 4.3 4.3 4.3 4.3
Increased Fobbing Costs 2.0 2.0 2.0 2.0
Impact on Ind Costs (R mil) 6.4 6.4 6.4 6.4
Production Costs
Inc Growers' Costs 32.6 32.6 32.6 32.6
Inc Millers' Costs 19.7 19.7 19.7 19.7
Impact on Prodn Costs (R mil) 52.2 52.2 52.2 52.2

TOTAL IMPACT OF CQS (R mil) 54.6 42.9 31.3 19.6

Growers' Share @ 64.4337% 35.2 27.7 20.1 12.6
Millers' Share @ 35.5663% 19.4 15.3 11.1 7.0

Variance

World Market - Sugar Prices in USc/lb



 13

first season (or two) as growers’ reaction to the incentives is unlikely to be 

instantaneous as new management practices and technologies take time in their 

adoption.  

 

Notwithstanding this, preliminary evidence from the RV Cane Quality Scheme 

implemented by Tongaat-Hulett Sugar during the 1998/99 season and 1999/2000 

season indicates a positive response to the incentives created by RV (see Groom, 

1999). Clearly, caution is required when interpreting results off a limited database. 

Furthermore, difficulties in differentiating between climatic and management 

influences are noted. However, on the assumption that individual growers are rational 

decision makers it is likely that growers will respond to the price signals created by 

RV, thereby maximising sucrose production and minimising non-sucrose and fibre 

levels.  

 

An analysis on the impact of these productivity improvements on South Africa’s 

competitiveness relative to other major sugar producers is presented in Graph 1 and 2 

(adapted from LMC, 1996). This comparison shows the following: 

 

• Improved sucrose yield (per hectare harvested) from 9.0 to 9.2 tons (2.2%) 

Improved sucrose yield (per hectare under cane) from 6.4 to 6.5 tons (1.6%) 

 

• Improved sugar yield (per hectare harvested) from 8.1 to 8.4 tons (3.7%) 

Improved sugar yield (per hectare under cane) from 5.8 to 6.0 tons (3.3%) 
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Chart 1: Improvements in sucrose yields (per hectare harvested) 

 

Graph 2: Improvements in sugar yields (per hectare harvested) 

 

7 Conclusions 

 

In response to the identified need to improve cane quality in the South African Sugar 

Industry, the introduction of the RV cane payment system is expected to enhance 
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grower incentives by more accurately rewarding growers for the value of their cane. 

This should result in increased focus on farm management practices that maximise 

sucrose production, while at the same time minimising levels of non-sucrose and 

fibre. In particular, it is likely that significant attention will be focused in reducing 

delays between burning / harvesting cane and crushing at the mill, and on topping at 

the optimum height under the new payment system.  

 

Importantly, factors beyond the control of individual growers need to be identified in 

each mill area and addressed to maximise growers’ response to the RV incentives. In 

this regard, extended milling seasons and factors contributing to long delays have 

been identified as issues linked to the introduction of the RV cane payment system. 

 

An analysis undertaken by SASA Cane Quality Committee estimate that achievable 

management changes could result in an increase in sugar production of 3.4%, with a 

corresponding mass decrease of 2.5%. This productivity improvement equates to an 

increase in export revenue of between R80 million and R130 million, depending on 

world sugar prices. Net revenue accruing to the industry after taking into account 

increased sugar proceeds, decreased molasses proceeds, and additional miller and 

grower costs and sugar transport costs ranges from R20 million to R55 million, again 

depending on world sugar prices.  
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Annexure 1 

THE RECOVERABLE VALUE (RV) FORMULA 
 

The (RV) cane payment formula rewards growers for the recoverable value of 
cane delivered. Since growers and millers share in sugar and molasses proceeds, 
the RV cane payment formula should reflect the recoverable value of both sugar 
and molasses from cane. 
 
1. The RV Formula 
 
 
 RV% =  S – dN – cF 
 
      ⎛ Mol value gain/unit N  ⎞ 
 Where:  d  = bERC  x  ⎨1 -  ⎯⎯⎯⎯⎯⎯⎯⎯⎯  ⎬ 

⎝ Sugar value loss/unit N ⎠ 
 
        ⎛      M x Pm  ⎞ 
   d  = bERC  x  ⎨1 -  ⎯⎯⎯⎯⎯⎯⎯⎯ ⎬  

⎝ Rs/es x b x Ps       ⎠  
 

And:  M  = Industry av molasses yield per unit N delivered 
  Pm  =  Industry av net realization per ton mol (R/t Mol)  
  Rs/es  = Industry av recovery of sugar from Estimated  

Sugar (ES) delivered (where ES is equivalent to  
ERC, but without the a factor applied to S in the  
ERC formula) 

bERC  =  ERC b factor 
Ps  =  Industry av. net realization per ton saleable 

Sugar (R/t sug) 
 

And:   
bERC  = tons non-sucrose in mol and sugar  x     tons suc in mol 

Tons non-suc in cane   tons non-suc in mol 
 
 And: 
 C = tons non-sucrose in bagasse 
   Tons fibre in cane 
 
 
2. Deriving the price per ton cane on an RV basis 
 

 RV% Cane   Rs/RV    G 
Price per ton cane  =  ⎯⎯⎯⎯⎯   x ⎯⎯⎯      x ⎯⎯ x Ps 

        100     100   100  
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Where:  Rs/RV = Av. percentage recovery of tons sugar from tons RV  
   delivered for the season  

G = Grower % share of the division of proceeds (64%) 
  Ps = Price per ton of saleable sugar 
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ENHANCING CANE QUALITY INCENTIVES ENHANCING CANE QUALITY INCENTIVES 
IN THE SA SUGAR INDUSTRY IN THE SA SUGAR INDUSTRY -- THE RV THE RV 

CANE PAYMENT SYSTEMCANE PAYMENT SYSTEM

SASTA RV Workshop
13th June, 2000

 
 
 
 
 

WHY CHANGE THE CANE PAYMENT WHY CHANGE THE CANE PAYMENT 
SYSTEM?SYSTEM?

To improve the IndustryTo improve the Industry’’s competitiveness through s competitiveness through 
productivity improvementsproductivity improvements

Response to pressure from DTI to further Response to pressure from DTI to further 
deregulate and improve competitivenessderegulate and improve competitiveness

Ensure that Growers and Millers receive their fair Ensure that Growers and Millers receive their fair 
share of the benefits arising from productivity share of the benefits arising from productivity 
improvementsimprovements
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WHY CHANGE THE CANE PAYMENT WHY CHANGE THE CANE PAYMENT 
SYSTEM?SYSTEM?

19941994 -- New SA Government starts questioning the level New SA Government starts questioning the level 
of import protection in local market.of import protection in local market.

19951995 -- SA Sugar Industry embarks on selfSA Sugar Industry embarks on self--review process.review process.

19961996 -- SASA appoint Task Groups to examine ways to become SASA appoint Task Groups to examine ways to become 
more efficient more efficient -- sugar transport / cane payments etc.sugar transport / cane payments etc.

2000 2000 -- Drafting of new SIA, including RV Cane payment systemDrafting of new SIA, including RV Cane payment system

 
 
 

WHY CHANGE THE CANE PAYMENT WHY CHANGE THE CANE PAYMENT 
SYSTEM?SYSTEM?

→ 50% of production is exported - exposed to low 
world price

→ Increased competition from low cost neighbours

% SACU Mkt SA Swazi Zim
1988/89 97% 3%
1998/99 80% 16% 4%

→ LMC Strategic Review of Industry 
- focus on imp Cane Qlty
- require between 2.5% and 3% prod incr pa
to maintain competitive position
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• Growers paid for sucrose tons delivered -
maximise quantity of sucrose

• Compounded by Industry’s proceeds sharing 
arrangement - benefits of cane quality 
improvements in one mill area ‘shared’ with 
other mill areas

INCENTIVES UNDER THE SUCROSE INCENTIVES UNDER THE SUCROSE 
PAYMENT SYSTEMPAYMENT SYSTEM

Incentives created:
– top above optimal topping height for sugar production
– encourages stockpiling as full loss due to deterioration not

borne by grower
 

 
 
 

WHAT DOES THE RV FORMULA DO? 

• Considers effect of cane quality on sugar prod’n
• Accounts for value of sugar and molasses to the 

SASA partnership

Cane Front End
(Fibre)

Back-end
(non - sucrose)

Sugar

Molasses

Sucrose minus
Sucrose
loss due 
to fibre

minus
Sucrose
loss due 
to N-Suc

=
Sugar 

+
Molasses

S - 0.02 F - 0.40 N = RV
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THE RECOVERABLE VALUE (RV) THE RECOVERABLE VALUE (RV) 
CANE PAYMENT SYSTEMCANE PAYMENT SYSTEM

RV % Cane  =  S  RV % Cane  =  S  -- dN dN -- cF cF 

S  =  Sucrose % CaneS  =  Sucrose % Cane
N  = NonN  = Non--Sucrose % CaneSucrose % Cane
F  =  Fibre % CaneF  =  Fibre % Cane

““dd”” =  the relative value of sucrose which each unit=  the relative value of sucrose which each unit
of nonof non--sucrose diverts from sugar productionsucrose diverts from sugar production
to molasses to molasses (sucrose loss moderated by value of (sucrose loss moderated by value of 

molasses gained)molasses gained)..

““cc”” =  the loss of sucrose from sugar production per=  the loss of sucrose from sugar production per
unit of fibre.unit of fibre.

 
 
 

HOW WILL GROWER INCENTIVES HOW WILL GROWER INCENTIVES 
CHANGE?CHANGE?

Under Sucrose Payment
⌦Growers - little incentive to improve recoverability’

of sugar from cane

Under RV Cane Quality Payment
Growers - Individual grower paid according to 

‘recoverable value’ of cane delivered -
minimise fibre and non-sucrose

- Results in accurate reward for product -
redistribution from grower of poorer qlty
cane to better qlty cane
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EFFECT OF RV ON INDIVIDUAL EFFECT OF RV ON INDIVIDUAL 
GROWER PROCEEDSGROWER PROCEEDS

Assumptions: Sucrose Price = R 881
RV Price = R 969

Average Quality Suc % NS % F% RV% Gain / (Loss) under RV
13.77% 2.39% 14.78% 12.52%

R/ton (sucrose) R 121.36
R/ton (RV) R 121.36 R 0.00

Poor Quality Suc % NS % F% RV% Gain / (Loss) under RV
13.50% 2.60% 15.50% 12.16%

R/ton (sucrose) R 118.98
R/ton (RV) R 117.78 R -1.20

Good Quality Suc % NS % F% RV% Gain / (Loss) under RV
14.00% 2.20% 14.00% 12.85%

R/ton (sucrose) R 123.38
R/ton (RV) R 124.47 R 1.09

 
 
 
 

RVRV
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PROCEEDS PROCEEDS -- grower distributiongrower distribution
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Grower Redist: 96/97, 97/98, 98/99 Average (BEFORE IMPROVEMENTS)

Mill 
Area Tons Cane Suc % RV %

Difference in 
cane price       
RV-SUC

Union Co-op 763332.667 13.28425 12.32 R 2.03
Entumeni 416802.667 13.52079 12.52 R 1.86
Eston 1148243.67 13.39876 12.34 R 1.11
Malelane 1538126.33 13.77938 12.66 R 0.87
Noodsberg 1489757.67 12.99034 11.93 R 0.78
Amatikulu 1772555.67 12.91082 11.82 R 0.40
Darnall 1379605.33 12.82628 11.72 R 0.14
Umzimkulu 1307294.67 12.79467 11.68 R 0.03
Umfolozi 1224836.33 12.94336 11.79 -R 0.23
Sezela 2336907.67 12.69232 11.56 -R 0.26
Pongola 1169774.33 12.80533 11.66 -R 0.30
Komati 1244444 13.14959 11.94 -R 0.64
Gledhow 1474906 12.15439 11.02 -R 0.67
Maidstone 2019930.67 12.30623 11.16 -R 0.71
Felixton 2490252.67 12.77241 11.58 -R 0.79
Glendale 352814.5 12.1869 11.00 -R 1.21

Industry 22011980 12.87061 11.74 R 0.00

Based on Three Season Average Price: PRICE/ton SUC = 918.25
PRICE/ton RV = 1006.3  

 
 
 

MILL SMALL SCALE LARGE SCALE
GROWERS GROWERS

KM 89.4% 90.6%
GH 89.7% 91.0%
MS 90.1% 91.3%
FX 90.2% 90.6%
PG 90.2% 90.6%
SZ 90.6% 91.4%
DL 91.0% 91.8%
AK 91.2% 92.3%
ML 91.5% 91.4%
UK 91.6% 91.6%
ES 91.7% 92.6%
UF 91.7% 91.8%
NB 92.4% 92.3%
EN 92.6% 92.9%
UC 92.9%

IND

RV/SUC RATIO - ACTUALS 1998/99 SEASON

91.5

-- R 2.97R 2.97
per tonper ton
canecane

+ R 1.85+ R 1.85
per tonper ton
canecane

Before bringing to Before bringing to 
account any account any 

improvementsimprovements
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ClimaticClimatic

 
 
 
 

CANE QUALITY DRIVERS:
Burn/Harvest To Crush Delays

Loss / day: 1% moisture loss
1% sucrose deterioration - converted to NSuc

Delays Tons SUCROSE NON- SUCROSE RV  INCOME/ TON* Suc - RV
 (Days) Cane Tons % Tons % Tons % Sucrose RV R/ ton

0 104 13.05 12.55 1.77 1.70 12.08 11.61 117.5R 119.9R (2.46)R  
1 103 12.93 12.55 1.89 1.84 11.90 11.55 116.3R 118.2R (1.85)R  
2 102 12.80 12.55 2.02 1.98 11.72 11.49 115.2R 116.4R (1.23)R  
3 101 12.68 12.55 2.14 2.12 11.55 11.43 114.1R 114.7R (0.62)R  
4 100 12.55 12.55 2.27 2.27 11.37 11.37 113.0R 113.0R -R     

5 99 12.42 12.55 2.40 2.42 11.20 11.31 111.8R 111.2R 0.62R   
6 98 12.30 12.55 2.52 2.57 11.02 11.25 110.7R 109.5R 1.23R   
7 97 12.17 12.55 2.65 2.73 10.85 11.18 109.6R 107.7R 1.85R   

10 94 11.80 12.55 3.02 3.22 10.32 10.98 106.2R 102.5R 3.69R   

14 90 11.30 12.55 3.53 3.92 9.62 10.68 101.7R 95.5R   6.15R   
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CANE QUALITY DRIVERS:
TOPPING HEIGHT

Partition

Tops -3.32% -3.40% 2.96% -4.42% -3.20%
Meristem -2.46% -3.45% -2.07% -1.41% -2.17%
0 - 5 cm -2.17% -3.35% 0.14% 0.21% -1.16%
5 - 15 cm -1.50% -1.00% 0.79% 3.67% 3.13%
15 - 25 cm 3.70% 4% 3.62% 7.41% 7%

March May July October December

Sugar (ERC %) in each partition

Under Sucrose: Maximise sucrose - close to mill, deliver 
tops (marginal sucrose content)

Under RV: Maximise RV tonnage - top @ optimal 
height regardless of distance from mill

function of Suc, NS and F content
varies throughout the season

 
 
 

Estimated Benefits of Improved Cane QualityEstimated Benefits of Improved Cane Quality

Reduction in Cane Mass    =   2.5 %Reduction in Cane Mass    =   2.5 %
Increase in Sucrose Mass  =   1.3 %Increase in Sucrose Mass  =   1.3 %
Increase in Sugar Mass      =   3.4 %Increase in Sugar Mass      =   3.4 %

Condition Tons Suc % Tons N-Suc % Tons Fibre % Tons ERC % Tons %
of Cane Quality Cane Suc N-Suc Fibre Sugar Sugar

Original 100.0 12.55% 12.55 2.27% 2.27 14.94% 14.94 10.80% 10.80
less Soil Ash by 0.5 unit % 99.5 12.61% 12.55 2.28% 2.27 14.51% 14.44 10.86% 10.81 0.05%
less Trash by 1 unit % 98.5 12.74% 12.55 2.28% 2.25 14.15% 13.94 10.99% 10.83 0.18%
less Tops by 2.5 units % 96.0 13.04% 12.52 2.18% 2.09 14.26% 13.69 11.34% 10.89 0.57%
less Delays by 1.5 days 97.5 13.04% 12.71 1.95% 1.90 14.04% 13.69 11.46% 11.17 2.64%

Improvements -2.50% 1.27% -16.30% -8.37% 3.43%
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 Impovements in Cane Quality for successive reductions in 
Extraneous Matter and Harvest to Crush Delays

TONS NON - % 
CONDITION CANE SUC % SUC % FIBRE % ERC % Change

Original 100.0 12.55 2.27 14.94 10.80
Less SOIL ASH by 0.5 unit % 99.5 12.61 2.28 14.51 10.86 0.10%
Less TRASH by 1 unit % 98.5 12.74 2.28 14.15 10.99 0.20%
Less TOPS by 2.5 units % 96.0 13.04 2.18 14.26 11.34 0.60%
Less DELAYS by 1.5 days 97.5 13.04 1.95 14.04 11.46 2.60%

If all the improvements are implemented on an
industry wide basis, then:

                      Reduction in Cane mass    = 2.5%
                      Increase in Sugar Production    = 3.5%
                      Increase in Industry Proceeds    = @ 6 Usc/lb R 69 million
                      Increase in Industry Proceeds    = @ 12 Usc/lb R 138 million

QUANTIFY THE BENEFITS OF IMPROVED
CANE QUALITY TO THE INDUSTRY

 
 
 

Estimated Benefits of Improved Cane QualityEstimated Benefits of Improved Cane Quality

Reduction in Cane Mass    =   2.5 %Reduction in Cane Mass    =   2.5 %
Increase in Sucrose Mass  =   1.3 %Increase in Sucrose Mass  =   1.3 %
Increase in Sugar Mass      =   3.4 %Increase in Sugar Mass      =   3.4 %

Condition Tons Suc % Tons N-Suc % Tons Fibre % Tons ERC % Tons %
of Cane Quality Cane Suc N-Suc Fibre Sugar Sugar

Original 100.0 12.55% 12.55 2.27% 2.27 14.94% 14.94 10.80% 10.80
less Soil Ash by 0.5 unit % 99.5 12.61% 12.55 2.28% 2.27 14.51% 14.44 10.86% 10.81 0.05%
less Trash by 1 unit % 98.5 12.74% 12.55 2.28% 2.25 14.15% 13.94 10.99% 10.83 0.18%
less Tops by 2.5 units % 96.0 13.04% 12.52 2.18% 2.09 14.26% 13.69 11.34% 10.89 0.57%
less Delays by 1.5 days 97.5 13.04% 12.71 1.95% 1.90 14.04% 13.69 11.46% 11.17 2.64%

Improvements -2.50% 1.27% -16.30% -8.37% 3.43%
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Additional sugar production = 2.4 mil tons x 3.4 %Additional sugar production = 2.4 mil tons x 3.4 %
= 81 600 tons= 81 600 tons

Important factors: World Market Prices / Extent of Important factors: World Market Prices / Extent of 
Improvements / Exchange Rates Improvements / Exchange Rates 

Increase in
Sugar Prodn 7.00 9.00 11.00

2.5% 60,186,126                 77,382,162                 94,578,198                 
3.0% 72,223,351                 92,858,594                 113,493,838               

3.4% 81,853,131                 105,239,740               128,626,349               

4.0% 96,297,802                 123,811,459               151,325,117               
4.5% 108,335,027               139,287,892               170,240,756               

Note: Increases in sugar production are measured off a normal crop of 2.4 mil tons.
An exchange rate of R6.5 to the $ has been applied in converting World
market prices to Rands.

World Market Prices in USc/lb

 
 
 
 

COMPETITIVE POSITIONCOMPETITIVE POSITION
vsvs OTHER SUGAR INDUSTRIESOTHER SUGAR INDUSTRIES

-- Increased Increased sucsuc yield / ha harvestedyield / ha harvested
= 2.2%= 2.2%

-- Increased sugar yield / ha harvestedIncreased sugar yield / ha harvested
= 3.3%= 3.3%

Limitations in the SA IndustryLimitations in the SA Industry
••Long milling seasons Long milling seasons -- good capacity  good capacity  

utilisation but crop exposed to low ends utilisation but crop exposed to low ends 
of RV curveof RV curve

••EldanaEldana in coastal regions in coastal regions -- often harvesting often harvesting 
immature cane with low cane & immature cane with low cane & sucsuc yieldsyields
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