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Abstract

Performance, throughput and other relevant aspects of the sugar industries in southern Africa
are presented and discussed. Data from sugar mills in South Africa, Malawi, Mozambique,
Swaziland, Tanzania, Zambia and Zimbabwe are included. The 2008-2009 milling season in
South Africa was slightly better than the 2007-2008 season in terms of cane quality and
recoveries, although the tonnage of cane harvested was lower. Time efficiencies showed
general improvement, with less No-cane and Other stops. However, extraction performance
was not as good as previously, showing a substantial decline in the last two seasons. Losses to
molasses were much reduced, although undetermined loss results were mixed. Overall,
though, the 2008-2009 season showed improved results in terms of overall recovery and value
recovery.

Regarding the Affiliate mills in neighbouring countries, those in Zambia and Zimbabwe
experienced poorer recoveries than in the previous season, while the Maragra mill in
Mozambique showed the most notable improvement over previous seasons.
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Introduction

This paper reviews the 2008-2009 milling season in southern Africa, and includes data from
mills in South Africa, Malawi, Mozambique, Swaziland, Tanzania, Zambia and Zimbabwe,
that are Full (South African) or Affiliate (non-South African) Members of the Sugar Milling
Research Institute (SMRI)'. Note that all Swaziland data for 2008-2009 in this review refers
to Ubombo mill only and Mozambique data is for Maragra mill only. Detailed information on
factory performance in 2008-2009 and recent seasons, details of cane varieties crushed and a
summary of cane transport used in South Africa are presented in Tables A to H in the
Appendix.

'South African sugar factories: AK = Amatikulu, DL = Darnall, ES = Eston, FX = Felixton,
GH = Gledhow, KM = Komati, ML = Malelane,
MS = Maidstone, NB = Noodsberg, PG = Pongola, SZ = Sezela,
UC = UCL Co. Ltd., UF = Umfolozi, UK = Umzimkulu

Malawi sugar factories: DW = Dwangwa, NH = Nchalo

Mozambique sugar factory: MA = Maragra

Swaziland sugar factory: UB = Ubombo

Tanzania sugar factories: MW = Msolwa (Kilombero), RU = Ruembe (Kilombero)
Zambia sugar factory: NK = Nakambala

Zimbabwe sugar factories: HV = Hippo Valley, TR = Triangle

*Note that, although Xinavane and Mafambisse (Mozambique) are Affiliate Members of the SMRI, data for the
2008-2009 season were not available at the time of compilation of this review.
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Cane crop

Cane varieties

The varietal distribution at southern African mills for the 2008-2009 season is shown in
Appendix Table F. There were no significant changes in South Africa since the 2007-2008
season. However, at many of the mills there were still large percentages of unknown and
mixed varieties delivered, so these trends should be viewed with caution. At many of the
Affiliate mills, the percentage of NCo376 continued to decrease, while variety N25 continued
to replace N14 at NK.

Burning

The overall percentage of cane burnt in South Africa increased slightly from the levels of the
previous three seasons to 91.5% (Appendix Table F), with the largest increases at DL, MS,
GH and ES.

Cane quality

Trends in the cane quality indicators of Recoverable Value (RV) % cane, Estimated
Recoverable Crystal (ERC) % cane, Ash % cane and Mixed Juice sucrose purity over the past
10 seasons in South Africa are shown in Figures la to lc. Cane quality in terms of ERC
continued to increase from the poor value in 2006-2007 to 11.79%, while the Ash level
reversed its upward trend of the past five seasons to record a value of 1.80%. The mixed juice
purity again increased, with the value of 86.5% being above the 10 year average, and the
highest since the 2002-2003 season.
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Figure 1a. Recoverable Value (RV) % cane and
Estimated Recoverable Crystal (ERC) % cane in South Africa.
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Figure 1b. Ash % cane in South Africa.
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Figure 1c. Mixed juice sucrose purity in South Africa.

The monthly RV % cane for the past three seasons in South Africa (Figure 2) shows that the
cane quality during the 2008-2009 season was better than the previous two years for most of
the season. A steep drop was, however, again seen from October onwards. The industry
average value for the season rose to 12.48% from a low value of 11.68% recorded in 2006-
2007 and 12.26% in 2007-2008, and almost reached the level of the 2005-2006 season of
12.49%. This trend was reflected in individual mill values, with the notable exceptions of
UCL Co. Ltd., Sezela and Umzimkulu, which declined from the previous season. Amatikulu,
Maidstone, Noodsberg and Eston have all improved by over one unit of RV since the 2006/07
season.

The RV trend shows the normal curve with a maximum reached in September, despite there
being high rainfall in April, June and September, the first two being unseasonal (Figure 3).
The June rain was concentrated over the KwaZulu-Natal south coast and resulted in stops at
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Sezela (628 mm) and Umzimkulu (410 mm). The total rainfall recorded at mills during the
crushing season ranged from 337 mm at Komati to 992 mm at Sezela (Appendix Table F).
This extensive rainfall had serious consequences for factory operations, as will be shown later
and also reduced the crop size because of extensive cloud cover associated with the rains.
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Figure 2. Monthly RV % cane in South Africa for the
2006-2007, 2007-2008 and 2008-2009 seasons.
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Figure 3. Monthly total rainfall at crushing, South African mills for the

2007-2008 and 2008-2009 seasons (values are the monthly rainfalls
summed over all mills crushing during the month).

Considering the whole region, cane quality in terms of ERC % cane improved slightly from
2007-2008 to 2008-2009 in all the countries under review other than Zambia, where it showed
little change (Figure 4).
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Figure 4. ERC % cane in southern Africa
from 2006-2007 to 2008-2009.

Cane tonnage

Initial predictions for the 2008-2009 season in South Africa by the South African Sugarcane
Research Institute (SASRI) Canesim crop model forecast (http://sasri.sasa.org.za/cropest/)
were for a smaller crop than was crushed in 2007-2008 as a result of below average rainfall in
most regions and restricted water supplies in some irrigated areas. Despite later increases in
estimates following good rains during April (most areas) and June (South Coast), a reduction
of around 5% from the 2007-2008 crop size was predicted by Canesim. The final tonnage of
cane crushed during 2008-2009 was 19.26 million tons, which, while better than the initial
low estimates, was still the second lowest in the last 10 years, and continued the recent
declining trend (Figure 5).
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Figure 5. Cane tonnages in South Africa with linear trend line.
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Factory Performance

Length of milling season

The 2007-2008 season in South Africa ran from 11 March 2008 (Pongola and Eston) until 31
December 2008 (Komati), with only Komati and Malelane crushing after the Christmas
holidays. The average length of the season was 249 days, with Pongola having the longest
season of 284 days and Gledhow the shortest of 205 days. The lengths of the milling seasons
in other southern African countries ranged from 196 days at Maragra in Mozambique to 304
days at Triangle in Zimbabwe.

Time efficiences

The time efficiencies for South Africa in the 2008-2009 season improved over those of the
2007-2008 season, but remained well below the values of the 2004-2005 and 2005-2006
seasons (Figure 6). While No-cane stops were less in 2008-2009 than in 2007-2008, Other

stops decreased slightly, leading to a small decrease in the industry average Lost Time %
Available to 6.90 in 2008-2009.
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Figure 6. Overall Time Efficiency (OTE), Lost Time % Available (LTA)
and No-cane stops in South Africa from 2004-2005 to 2008-2009

The No-cane stops at individual mills in 2007-2008 and 2008-2009 (Figure 7) indicated an
improved cane supply at most mills, with the exception of Felixton, Gledhow, Noodsberg and
the South Coast mills. The greatest improvement was at Maidstone, as the result of a 4.5%
increase in cane supply and a reduction in crush rate from 330 to 320 tons of cane per hour.
By contrast, Gledhow suffered from a 23% reduction in cane supply due to a change in
delivery patterns by growers, resulting in a large increase in No-cane stops, despite a
reduction in crush rate from 283 to 276 tons of cane per hour. Monthly values of No-cane
stops exceeded 10% for April, October, November and December, corresponding closely with
the rainfall pattern.
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Figure 7. No-cane stops at South African mills
for the 2007-2008 and 2008-2009 seasons.

Overall time efficiencies for Malawi, Swaziland (Ubombo) and Tanzania were again better
than the South African industrial average, while Mozambique (Maragra), Zambia and
Zimbabwe suffered from considerable No-cane stops, and Zambian and Zimbabwean
factories recorded high percentages of Other stops, both of which reduced their OTEs to
relatively poor values below that of the South African average (Appendix Table A2).

Extraction and clarification

Extraction in the South African industry continued its declining trend from the record value of
98.03% in the 2005-2006 season to a value of 97.61% in 2008-2009, the lowest value since
the 1988-1989 season (97.60%). This is a disturbing trend, as consideration of the parameters
shown in Appendix Table H reveals that in recent years, better extraction values have been
achieved with lower imbibition rates, higher bagasse moistures and poorer cane than in the
2008-2009 season. Figure 8 shows that the Corrected Reduced Extraction (CRE) value, which
corrects for variations in cane quality, has also dropped to the lowest value in the last 20
years, yet the imbibition rate, while low, is still well above the low values of the mid-1990s.
The pol % bagasse value of 1.06% in 2008-20009 is the highest value recorded for the industry
since the 1983-1984 season of 1.08%, and leads one to wonder whether this may be a
consequence of the severe skills shortages being experienced in our industry at present.
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Figure 8. Corrected Reduced Extraction (CRE) and Imbibition % Fibre
for the South African industry from 1988-1989 to 2008-2009.

The extraction values for individual South African factories for the 2007-2008 and 2008-2009
seasons are shown in Figure 9. It can be seen that some factories maintained or even improved
their extraction values from 2007-2008 to 2008-2009, but most showed a decrease in
extraction performance. In the 2008-2009 season, six factories (Amatikulu, Felixton, Komati,
Malelane, Maidstone and Umzimkulu) routed clarifier mud back to the diffusers throughout
the entire season, while Pongola operated with partial recycling.

Among the Affiliated mills in 2008-2009, pol-based extraction maintained similar values to
the 2007-2008 season (Figure 10), apart from Hippo Valley, which showed a substantial drop
of 2.18% due to poor cane quality (high fibre), reduced imbibition rates and pol losses arising
from frequent operational stops, and Nakambala and Msolwa, where smaller drops were
experienced, but from an already low value.

99 +

W 2007-2008 W 2008-2009

99 -

98 -

98 -

97 -

Extraction (%)

97 -

96 -

96

ML KM PG UF FX AK DL MS GH NB UC ES SZ UK

Mill

Figure 9. Extraction at South African mills for the 2007-2008 and 2008-2009 seasons.
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Figure 10. Pol-based extraction at southern African mills
for the 2007-2008 and 2008-2009 seasons.

Boiling house performance

Boiling house performance in South Africa in 2008-2009 showed some improvement over the
2007-2008 season, with a season average Boiling House Recovery (BHR) for the industry of
88.05% (Figure 11). The Corrected Reduced BHR (CRB) also improved to a similar degree,
indicating better boiling house work. The overall loss of sucrose to molasses as a percentage
of sucrose in cane (Figure 12) has shown a welcome drop to the lowest value since the 2002-
2003 season at 9.32%.
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Figure 11. Boiling House Recovery (BHR) and Corrected Reduced BHR (CRB)
in South Africa from the 1999-2000 season to 2008-2009.
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Figure 12. Sucrose loss to molasses in South Africa
from the 1999-2000 season to 2008-2009.

Undetermined Loss % sucrose in cane in 2008-2009 was remarkably the same value as in
2007-2008 at 2.19% (Figure 13), maintaining the highest value since 1993-1994. Although
several mills (Felixton, Noodsberg, UCL Co. Ltd. and Umfolozi) showed noticeable
improvements over their 2007-2008 values (Figure 14), Malelane and particularly Pongola
showed substantial increases in undetermined losses, largely due to increased inversion losses.
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Figure 13. Undetermined loss in South Africa
from the 1999-2000 season to 2008-2009.
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Figure 14. Undetermined loss % sucrose in cane at South African
mills for the 2007-2008 and 2008-2009 seasons.

Among the Affiliate mills, those in Tanzania, Zambia and Zimbabwe showed substantial
reductions in pol-based BHR values to particularly poor values in 2008-2009 compared to
2007-2008 (Figure 15). The majority of the poor BHR results are the result of high
undetermined losses (Appendix Table A2), while the losses to molasses are relatively low.
However, Nakambala in Zambia was in the process of undertaking a substantial expansion
while crushing, which impacted on crushing operations and increased the losses.
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Figure 15. Pol-based Boiling House Recovery at southern
African mills for the 2007-2008 and 2008-2009 seasons.

Overall recovery parameters

Overall Recovery (OR) and Value Recovery (VR) for South Africa since the inception of the
RV cane payment system are shown in Figure 16. Both OR and VR showed some
improvement over the poor values reported for 2007-2008, but both are still below the long-
term averages. The VR values at individual mills for the 2007-2008 and 2008-2009 seasons

11
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are shown in Figure 17, in order of increasing VR for the 2008-2009 season. From this it is
evident that, while mills such as Noodsberg and Felixton produced better results in 2008-
2009, other mills such as Pongola and Malelane fared worse. Many of these changes can be
related to changes in undetermined losses, as shown in Figure 14.
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Figure 16. Overall Recovery (OR) and Value Recovery (VR)
in South Africa from 2001-2002 to 2008-2009.
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Figure 17. Value Recovery (VR) at South African mills in 2007-2008
and 2008-2009, ranked in increasing VR order for 2008-2009.

An interesting trend is revealed where the annual industry VR is plotted against the annual
industry undetermined loss, as shown in Figure 18. There is a clear trend which indicates that
low VR will generally be associated with high undetermined losses, as is the case with
individual mills. However, the urge to correlate VR with undetermined loss should be
resisted: firstly, because factors other than undetermined loss will obviously also influence the
results, and secondly, the three-year rolling averaging of the ERC factors used in the RV and
VR calculations has a noticeable effect.

12
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This last point can be illustrated by considering two pairs of consecutive seasons, namely
2003-2004 (Davis, 2004) and 2004-2005 (Davis and Achary, 2005), and 2007-2008 (Davis
and Achary, 2008) and 2008-2009. In each pair, the industry undetermined loss remained
virtually unchanged at 1.95% and 2.19%, respectively. However, in each case, the VR for the
second season was noticeably higher than that for the first season of the pair. The reason for
this appears to be the performance of the previous seasons, and the averaging of the ERC
factors.

For the 2003-2004 season, the average factors included those of two good seasons, 2001-2002
and 2002-2003, so the ‘expected’ derived value recovery would have been much higher than
that achieved as a result of the high losses. However, in the 2004-2005 season, the factors
from the good 2001-2002 were dropped, and the factors from the poorer 2004-2005 season
were included, lowering the ‘expected’ derived value recovery, and thus yielding a higher VR
for similar losses.
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Figure 18. Value Recovery and Undetermined Loss
for the South African industry.

Similarly, for the poor 2007-2008 season, the average factors included the excellent 2005-
2006 season, therefore the high losses of the 2007-2008 season led to a very poor VR.
However, in the season under review, 2008-2009, the factors from the 2005-2006 season were
dropped, and the factors of two poor seasons, 2007-2008 and 2008-2009, were included,
leading to a higher VR than for 2007-2008 despite the losses being identical. It should thus be
clear that minimising undetermined losses is key to maintaining high value recoveries, be it at
mill or industry level. Factors that will assist with this are steady operation with few stops,
good cane quality (fresh, mature and free of excess tops, trash and soil) and good attention to
best factory operating practices.

On a related topic, questions have been raised whether another measure, such as RV to sugar

13
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ratio, would give a better indication of individual mills’ performances. There is little value in
calculating such a ratio, as this is firstly a mismatch of concepts, as RV includes factors
relating to the quantity of saleable molasses produced and the prices obtainable for sugar and
molasses and, secondly, the indicators currently calculated are adequate for this purpose.
Value Recovery gives a measure of what proportion of the value paid for in the cane has been
recovered by the factory, while other parameters such as Overall Recovery and Crystal
Recovery Efficiency (XRE) give better indications of technical performance. In fact, the
poorly performing mills in terms of VR can generally be shown to have had poor extraction
figures, high sucrose losses to molasses and/or high undetermined losses. Hence, the reasons
for a low VR figure are usually clearly evident when considering the technical performance
parameters and no other derived ratios are necessary.

The Affiliated mills returned pol-based overall recoveries that ranged from a poor 76.36% at
Hippo Valley to good values of 88.93% and 88.86% at Dwangwa and Maragra, respectively.

Cane to sugar ratio

The cane to sugar ratios of the South African industry and the Affiliate mills are shown in
Figure 19. This illustrates better seasons in South Africa, Swaziland, Malawi and
Mozambique, while Zambia and Zimbabwe had poor seasons relative to their capabilities.
The Zimbabwe mills continued to struggle with erratic cane supply and general shortages of
material and spares, while Nakambala’s expansion project adversely impacted on crushing
operations.

10.0
9.5 | = 2006-2007 m 2007-2008 m 2008-2009

Cane to sugar ratio
(o]
o
|

Figure 19. Cane to sugar ratio in southern Africa from 2006-2007 to 2008-2009.

Sugar quality

The trends in the Very High Pol (VHP) sugar quality with respect to colour are shown in
Figure 20. Although the 2008-2009 season in South Africa showed some improvement over
the previous season in terms of cane quality and factory performance, there was relatively
little improvement in VHP sugar colours, with the average colour still marginally above the
1500 ICUMSA target level.

14
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Figure 20. Very high pol (VHP) and affinated sugar colour in South Africa.
Conclusions

The 2008-2009 milling season in South Africa was slightly better than the 2007-2008 season
in terms of cane quality and recoveries, although the tonnage of cane harvested was lower.
Time efficiencies showed general improvement, with less No-cane and Other stops. However,
extraction performance was not as good as previously, showing a substantial decline in the
last two seasons. Losses to molasses were much reduced, although undetermined loss results
were mixed. In general, the 2008-2009 season showed improved results in terms of overall
recovery and value recovery.

Regarding the Affiliate mills in neighbouring countries, those in Zambia and Zimbabwe
experienced poorer recoveries than in the previous season, while Maragra in Mozambique
showed the most notable improvement over previous seasons.
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TABLE D

COMPARATIVE MANUFACTURING DATA OF RECENT YEARS
(SOUTH AFRICAN FACTORIES)

[ 2008/2009| 2007/2008 | 2006/2007 | 2005/2006 | 2004/2005

Throughput and time efficiency

Tons cane per hour 298.30 298.26 303.63 301.88 301.95
Tons fibre per hour 43.83 43.48 44 .51 43.49 44 11
Overall time efficiency 78.66 77.46 76.47 82.90 82.40
Cane
Sucrose % cane 13.69 13.47 12.92 13.74 13.52
Fibre % cane 14.95 14.86 14.95 14.66 14.84
Mixed juice
Sucrose purity(MJ adj.) 86.49 86.03 85.55 85.59 85.81
(Glucose + Fructose)/ash in M.J.(unad;. 0.93 0.97 1.01 1.06 1.03
Milling
Imbibition % fibre 349 367 372 380 369
Extraction (sucrose based) 97.61 97.82 97.84 98.03 97.98
Pol % bagasse 1.06 0.97 0.92 0.91 0.90
Moisture % bagasse 50.26 49.77 49.76 49.57 49.93
Bagasse % cane 30.80 30.19 30.30 29.67 30.30
LCV bagasse kJ/kg 7218 7308 7377 7468 7397

Available kJ in bag./kg brix in M.J.(adj) 14387 14408 15124 14080 14515

Recoveries

Boiling house recovery (sucrose based)| 88.05 87.56 87.51 88.25 88.00
Overall recovery (sucrose based) 85.94 85.65 85.61 86.52 86.23
Tons cane per ton sugar 8.46 8.63 8.99 8.37 8.53
Filter cake
Pol % filter cake 1.64 1.69 1.68 1.63 1.56
Filter cake % cane 1.33 1.53 1.47 1.33 1.25
Final molasses
Brix % final molasses 84.67 84.84 84.72 84.83 83.97
Sucrose/refractometer brix purity 37.46 37.68 37.43 36.70 36.94
Final molasses @ 85° brix % cane 4.01 4.12 4.08 4.23 4.16
Average sugar polarisation 99.54 99.53 99.52 99.49 99.48
Sucrose lost % sucrose in cane
Lost in bagasse 2.39 2.18 2.16 1.97 2.02
Lost in filter cake 0.16 0.19 0.19 0.16 0.14
Lost in final molasses 9.32 9.79 10.03 9.61 9.65
Undetermined losses 2.19 2.19 2.00 1.76 1.96
Lost in boiling house 11.67 1217 12.22 11.52 11.75
Total losses 14.06 14.35 14.39 13.48 13.77
M?® massecuite per ton Bx in MJ
A - massecuite 0.92 0.92 0.95 0.94 0.92
B - massecuite 0.34 0.36 0.36 0.35 0.33
C - massecuite 0.22 0.23 0.24 0.23 0.23
Total 1.48 1.51 1.55 1.52 1.49
Exhaustion of massecuites
A - massecuite 63.12 62.41 63.48 64.38 64.40
B - massecuite 59.79 59.72 58.92 59.55 58.63
C - massecuite 54.92 55.74 55.05 56.88 56.46

Brix of syrup 65.14 65.89 65.73 65.85 65.32
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