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Abstract The purpose of this paper is to highlight the importance of 
considcring agricultural risk in all forms of farm planning 

The Mpumalanga region ol' the South African sugar industry 
and research. 

has conditions suitable for a wide variety ol crops. 
Diversification or expansion of farming operations requires 
farmers to compare the profitability of various crops and to General description of the study area 
decide what 'mix' of crops is most desirable. The only et'fec- 

The Onderbcrg, situated in the Lowvcld of Mpumalanga 
tive method of comparing crops is to ascertain the risk asso- 

province, lies east of the Krokodllpoort mountains and is 
ciated with each type of crop as wcll as the risk level of var- 

borderetl hy the Kruger National Park in the north, 
ious combinations of crops. A linear programming model is 

Mozambique in the east and Swaziland in the south. used to analyse data from selected crops to determine the 
risk and profitability associated with crop combinations. The c/i,,7clre 
importance of considcring risk in farm planning and research Rainfall in the region varies from below 600 mm per annum 
is emphasised. to closc to 1 000 mm per annurn. and summer temperatures 

are high. Irrigation waier Ihr crops is therefore essential and 
Introduction is drawn from thrcc main sources, namely the Crocodile, 

Lomati and Komati rivers. Water restrictions occur in  winter 
The area known as the Onderberg, which is situated in  thc months, this limitation is expected to declease due 
Lowveld of Mpumalanga province, is highly fertile and suit- to the completion 01' the Driekoppies dam on the Lomati 
able to a wide variety of tropical and sub-tropical crops. rivcr and the construction of the Maguga dam on the Komati 
Production is highly dependent on irrigation, which is con- river. 
centrated around the Crocodile, Komati and Lomati rivers. 

The agricultural environment has changed rapidly over the lltili.ratiotl 

past 10 years, specifically in  the form of deregulation of The total arca under production in the Onderberg area has 
local and international markets and new agricultural legisla- increased by nearly 15% over the period 1991 to 1997 
Lion from government. The result has been increased oppor- (unp~lblishcd data1). Table I indicates that there has been a 
tunities as well as greater risk and uncertainty relating to shift from seasonal cash crops to highet- yielding perennial 
commercial agriculture i n  South Africa. crops. The increase i n  the area cropped to sugarcane can be - 

Decisions regarding land purchase, expansion and diversifi- 
cation are normally based on annual production, price and 
cost information provided by producer organisations, gov- 
ernment or research institutions. This information is normal- 
ly bascd on survey averages ovcr a large area or 'bcst case' 
scenarios. Income comparisons between entel-priscs arc 

attributed to expansion within the Nkomazi arca of small 
scale cane growers. The area under orchard (sub-tropical) 
crops has increasecl by 18% and banana production by close 
to 30% over the period. Thc large scale commercial sector 
has exhibited a relatively constant area under cane, but with 
an increase in orchard crops and bananas over this period. 

often based on a single season's income and expenditure, 
which ignore seasonal variations in yields, quality, prices I ~ ~ ~ ~ ~ i ~ ~ ~ , ~ ~  Col~qultnnt';, unpllblishcd I.cporl plep;lrrd k,l- 
and costs. Nku111n7.iIOndcrhcr~ Walel. Action Corn~nittec ( 1997). 

Table 1. Onderberg crop areas (hectares), 1991 versus 1997. 

Year 

1991 

1997 

Source: Conningarth Consultants, 1 3 7  
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Orchard 
sub-tropical 

7 175 

8 500 

Sugarcane 

24 297 

32 850 

Bananas 

3 409 

4 400 

Grain 

4 351 

1 225 

Summer 
vegetables 

599 

1 400 

Winter 
vegetables 

3 004 

1 130 
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Table 3 gives a normal gross margin analysis that is gcneral- 
ly used i n  decision making. The sources oi'this information 
vary from producer organisations to the Department of 
Agriculture i n  the form of COMBUD enterprise budgets. 
Gross margin is defined as the enterprise gross income less 
variable attributable costs (Barnat-d and Nix, 1988). 

Table 3. Grapefruit: projected income and expenditure. 

Variability i n  seasonal production (yield and quality) and 
product prices are not catered for in  the projection of income 
and expenditure. The I-isk associated with planting the crop 
is thus excluded. 

Land preparation 
Seed 
Fertiliser 
Chemicals 
Labour 
Mechanical 
Packaging 
Energy 
Other 
Total costs 
Yield/ha 
Export % 
Export tons 
Local tons 
Export income 
Local income 
Total income 
Gross margin 

Table 4 is a further example of the informalion used in deci- 
sion making. This is a gross margin analysis for a single sea- 
son, based on thc area average lorlg term yield and quality 
trends. Costs of production are based on surveys over a large 
area within the Onderberg. 

Water tarias: ri.sk iir researcl? 
Water policy within South Africa is currently under review 
and a number of studies have bccn completed by research 
institutions, water boards and government investigating the 
issue 01' economic return pet- u n i t  01' water used by various 
crops. This research could influence futul-e water policy 
decisions ancl havc a negative influence on crops seen to 
havc ;I low economic seturn per unit of water used. 

Year 1 
2 622 
3 010 

267 
682 
573 

600 
559 

8 313 

-8,313 

A further motivation behind this study is to highlight the 
necessity for  the inclusion of seasonal variability in  income 
(risk) i n  assessing the long-term income from a particular 
crop. 

Research methodology 

Year 2 

690 
524 

2 024 
383 

650 
559 

4 830 

-4,830 

Risk progrcuirllri~rg 

associated with yields, prices and costs. Farmers generally 
behave in  a risk averse manncl- and arc prepared to sacrifice 
income for less risk (Stockil. 1996). Lineal- programming 
has been developed to incorporate uncertainty and thereby 
generate risk efficient farm plans. These lhrm plans will be 
farn1e1- specific, as risk is sul>jective. Individual farmers have 
dii'fcrcnt levels of risk aversion. 

Year 3 

690 
1 680 
2326 

383 
1 203 

800 
559 

7641 

6 
30% 

2 
4 

3,000 
622 

3,622 
-4,019 

Table 4. Sugarcane gross margin. 

Year 4 

690 
1 680 
2930 

383 
4 472 
1150  

559 
11864 

18 
45% 

8 
10 

13,500 
1,465 

14,965 
3,101 

Average sucrose price (R) 
Tons  per hectare 
Suc rose  % 
GROSS RECEIPTS 

Income (R) 

ALLOCATED COSTS 

Ripener 
Fertiliser/lime 
Weedicide 
Labour 
Fuel/lubricants 

Conventional lincar programming models ignore uncertaillly Source: Unpubhshed data. 

Year 5 

690 
2 857 
3762 

383 
9 779 
1150  

559 
19180 

33 
60% 

2 0 
13 

33,000 
1,954 

34,954 
15,774 

920,OO 
100 

13,80% 

12 696 

80 
1 255 

350 
1 489 

260 

Harvest labour 
Load 
Transport 
Levies 
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Year 6 

690 
2 857 
4114 

383 
11 853 

1150  
559 

21606 
40 

60% 
2 4 
16 

40,000 
2,368 

42,368 
20,762 

Maintenance 
Electricity 

Total harvest c o s t s  

GROSS MARGIN P E R  HECTARE 

GROSS MARGIN PER TON 

8 660 
4 036 

4 0 
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Star Ruby grapct'ruit only features slightly in  plans 3 and 4. 
GI-apefi-uit has recently experienced poor incomc duc to low 
export priccs. It can be argued that the specific study period 
docs not do grapet'ruit justicc, but the trend is evident and i t  
is this trcnd that must be used in future planning. 

Conclusion 

The lnodel results clearly indicate that risk is an important 
I'actor to consider whcn dcciding on an enterprise mix. It is 
also evident that the Ondcrbcrg, on average, appears to con- 
sider risk, hence the establishment of cane as the most risk 
efficient crop i n  the area. The study clcarly emphasises that 
carc must be takcn i n  basing decisions on a onc-ol'f cnter- 
prisc budget that docs not fully take into account thc annual 
risk associated with that cntcrprisc. Clearly, if income were 
the only consideration, only bananas would bc planted, with 
the highest risk Ihctol-. 

With respect to research pertaining to watcr use efl'iciencies 
and economic return per entcrprisc, thc model clearly indi- 
cates the ncccssily for considering the risk factor associared 
with a particul~u. crop. The annual incomc, bascd on 'best 
casc' scenarios or average yield and quality figurcs, totall y 
excludes the 'risk' of having one high income entcrprisc. 
Future studics co~~lcl focus on thc impact that water tariffs 
may havc on thc cntcrprise combinations given, through thc 
use of a MOTAD risk model. 
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Econornic comnparisori of producing sugar cane between the agrorlonzic wards in fhe south coast area RM Thotnson 

Table 1. Cane and sucrose yields and profitability of sugarcane production in different wards in the Sezela and 
Urnzirnkulu mill supply areas. 

Ward Canelhalann Sucroselhalann Gross Ha equiv Rlton 
(tons) (tons) margin cane 

(Wha) 
68 8.4 3661 1.00 54 

Ward 2 (Coastal) 66 8.0 3583 1.02 54 
Ward 3 (Coastal) 64 7.8 3241 1.13 50 
Ward 4 (Inland) 58 7.3 31 48 1.16 52 
Ward 5 (Coastal) 60 7.2 301 8 1.21 52 
Ward 6 (Coastal) 60 7.1 301 2 1.22 50 
Ward 7 (Coastal) 60 7.0 2854 1.28 52 
Ward 8 (Inland) 53 6.7 2474 1.48 49 
Ward 9 (Inland) 52 6.7 2460 1.49 47 
Ward l 0  (Coastal) 55 6.5 2335 1.57 39 
Ward l l (Inland) 50 6.5 2289 48 

2209 

Table 2. Mean yields and comparative profitability of sugarcane production in coastal and inland wards in the 
Sezela and Umzirnkulu mill supply areas. 

Area 1 Canelhdann i Sucroselhdann I Gross Mean ha 1 
(tons) (tons) l ?;i:r ~ equiv 

only one season for the Sezela Group and two seasons for crop is grown ovcr a longer pcriod, as experienced in the 
the Umzimkulu Group. JP data from a longer period were 1992-94 drought, therefore they are at lower risk during 
available (perhaps 10 ycars), this model could be of value to seasons with low rainfall. 
prospective land purchasers and financial institutions. Coavtal growcrs are more prone to damage from the 

The usefulness of thc model is dependent on growers pro- 
viding accurate information on areas under cane and area 
harvested. Some growers have used a GPS mapping system, 
which is a morc accurate method of measuring the area 
under cane than the old SASA mapping system. As the GPS 
system does not include loading zones, infield roads and 
perhaps waterways, the cane areas measured tend to 
"shrink" by an estimated 10%. It would bc more acceptable 
if all growers were to standardize on GPS in the future. 

The following points should be considered when consider- 
ing the data in  Tables 1 and 2. 

Data from only one season are available for the Sezcla 
mill area and two seasons for Umzimkulu. 
Transport costs arc based on charges quoted by the 
Umzimkulu Planters Co-op. Mean distances from farm to 
mill are used for each ward. 
The sucrose prices used were for the 1998199 season. 
Capital costs, e.g. planting costs, were not considered. 
Managemcn~ skills arc assumed to be similar in all areas. 
Drouzht years will tend to favour inland growers as thcil- 

eldana borer, but inland growers are morc likely to suffer 
frost and hail damage. 
Coastal growers recover morc quickly from unfavourable 
periods than inland growers, due to better growing condi- 
tlons. 
Inland farms are generally less steep and therefore more 
amenable to mechanization. 

Conclusions 

The modcl enables a reliable value to be placed on farms in 
the South Coas~  region, which are based on their relative 
profitability per hectarc per annum. Farm profitably was 
found to differ mainly between the coastal and inland areas, 
but also among wards i n  both the coastal and inland areas. 
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