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Abstract

Conventional financial analysis shows that profit comes from the difference between revenues and costs. A sector can
generate profit growth through productivity growth or price over-recovery, or both. The course that is taken, however,
has important implications for its longer-term competitive positioning. The South African agricultural sector showed a
steady decline in its performance since 1973. The decline is attributed to the cost-price squeeze; increases in productivity
did not compensate for decreases in price recovery. The decline reached its lowest in 1983 when the growth in productivity
overtook the negative effect of the terms of trade.

Uittreksel

Konvensionele finansiele ontledings wys dat wins die verskil is tussen inkomste en koste. 'n Sektor kan groei in wins
genereer deur produktiwiteitsgroei of deur prysoorverhaling, of deur beide. Die koers wat ingeslaan word het egter
belangrike implikasies vir die besigheid se langtermyn winsgewendheid. Die Suid-Afrikaanse landbousektor toon 'n
konstante afname in sy prestasie sedert 1973. Die afname is die gevolg van die koste-knyptang effek; toenames in
produktiwiteit het nie vir die afname in prysverhaling gekompenseer nie. Die afname het 'n laagtepunt in 1983 bereik toe
die groei in produktiwiteit die negatiewe effek van die landbouruilvoet uitgeskakel het.

1. Introduction

Concern about the condition and future of agriculture is
no new phenomenon. Trends should therefore regularly
be observed and analyzed in order to forecast and under-
stand crises. Only then is proper and timely remedial
action possible.

The agricultural sector is presently struggling with
problems that have their origin in the structure of the
South African economic system. South Africa has un-
dergone a structural transition that is part of normal
economic development in which the industrial sector
overtook the agricultural sector in its contribution to
income.

Agriculture nevertheless supported the ailing South
African economy throughout the business downswing of
the seventies. With the prevailing good rains of the•
decade, farmers who, even in normal years produce in
excess of domestic needs, improved their export per-
formances substantially. The comparative advantage of
the agricultural sector relatively to some other sectors in
the South African economy, was however eroded by in-
flation during the seventies. Leading analysts concluded
that the financial position of farmers deteriorated due to
increasing costs and higher risks in farming and that this
resulted in liquidity problems for farms (see, amongst
others, Louw, 1981, Groenewald, 1982; 1985; Lie-
benberg and Groenewald, 1990). Most of these factors
fall outside the farmers' domain in the sense that the
farmer cannot control them.
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However, a company's or farm's financial performance
is the result of the interactions of the multitude of
controllable and uncontrollable factors. Within a busi-
ness environment dictated by many uncontrollable fac-
tors, a manager or farmer seeks to improve the firm's
profit performance by judiciously allocating and utilizing
those resources under his or her control. Among the ty-
pically uncontrollable factors are (1) the economic envi-
ronment; (2) climate; (3) industry/market growth or de-
cline; (4) inflationary resource prices (where resources
include categories of labour, materials, energy, and capi-
tal inputs or expense items); and (5) different rates of in-
flation between product prices and resource prices (i.e.
between selling prices and purchase prices). Among the
typically controllable factors are (1) the introduction of
new technologies; (2) resource substitutions; (3) training
and motivation of employees; and (4) asset redeployment
(Boehlje and Eidman, 1984).

The uncontrollable factors can impose significant positive
or negative impacts on a firms profitability. It is, howe-
ver, possible to measure explicitly the profit impacts of
these factors and to determine how various management
strategies could increase or decrease profitability. This
paper examines how profits in the agricultural sector
have grown or declined by analysing the sources of profit
change.

2. Sources of profit change

Conventional financial analysis shows that profit comes
from the difference between revenues and costs (see



Agrekon, Vol 32, No 4 (December 1993)

Figure 1(a)). Common sense, therefore, tells us to raise
revenues faster than the rate of cost increase. But under-
pinning all companies or a sector's revenues and costs
are networks of controllable and uncontrollable factors.
Therefore, the mere monitoring of revenue and cost
changes will not provide insight into the interactions of
these various factors - interactions that are ultimately
translated into the firm's bottom line.

However, with the same basic accounting information
used to calculate revenues and costs, it is possible to gain
more insight into precisely what is driving profits (see
Figure 1(b)). Examining the top row of Figure 1(b), we
identify product quantity (output) and resource quantity
(input). In the most elementary sense, productivity is
the product quantity divided by resource quantity. Thus,
there exists a unique productivity relationship for each
resource contributing to a business operation. Viewed in
this context, labour productivity - by far the most
commonly quoted productivity statistic - is but one of
many aspects of a total factor productivity analysis.

A business unit or economic sector can achieve produc-
tivity improvement when product quantity increases at a
faster rate than resource quantity, but will experience
productivity decline if resource quantity increases at a
faster rate than product quantity (see Figure 1(c)). All
other factors held constant, productivity improvement
will translate directly into profit improvement.

There exists an analogous relationship between product
price and resource price (i.e., cost per unit of input)
which is called the "price recovery" relationship, with
price recovery being the product price divided by re-
source prices. A unique price recovery relationship exists
for each resource contributing to a business operation.
When product price increases at the faster rate than re-
source prices, the result is "price over-recovery". All
other factors held constant price over-recovery will trans-
late directly into increased profits in the short term (see
Figure 1(d)). "Price under-recovery" occurs when re-
source price increases at a faster rate than product price.
All other factors held constant, price under-recovery
translates directly into a decrease in profits, in the short
term. Instead of the conventional profit analysis repre-
sented by the middle row in Figure 1(d), business units
should rather analyse profit changes as the result of
changes in productivity and price recovery, as represen-
ted by the middle column. This is exactly the objective
of this paper: To determine how much of agriculture's
profits is due to changes in price and how much to chan-
ges in productivity.

Change in productivity consists of two distinct and mea-
surable components, namely change in capacity utiliza-
tion and change in efficiency. A capacity utilization gain
typically arises when a business or sector holds certain
resources fixed while increasing production. Productivity
improvement results because product quantity increases
while fixed resource quantity is constant. Change in ef-
ficiency is the other component of a change in a firm's
productivity. Efficiency is improved by reducing the
quantity of fixed resources and/or by reducing the con
sumption of variable resources per unit of output. Effi-
ciency gains are often achieved through the introduction
of new technologies, learning curve effects, training, or
the substitution of resources. The productivity factor
provides a valuable measure of management's operating
performance when the controllable contributions to effi-
ciency change are distinguished from the uncontrollable
contribution.

Figure 1(e) illustrates the measurable sources of profit
change in a business unit or sector. As business profits
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change from year to year, it can be measured to what
degree earnings growth has been generated from changes
in capacity utilization, efficiency, and price recovery. In
this manner, a business can isolate the controllable
factors which affect profits and then measure their
contribution to productivity growth. Using this frame-
work, it is clear that a sector can generate profit growth
through productivity growth or price over-recovery, or
both. The course that is taken, however, has important
implications for its longer-term competitive positioning.

3. Productivity in South African agriculture,
1947-1991

The ratio of aggregate output to an aggregate of all
inputs combined gives a measure of total factor produc-
tivity (TFP) or multifactor productivity. TFP measures
of multiple input production systems describe the overall
rate of productivity growth as a single series. The me-
thodology followed here is perhaps closest to that of Ball
(1985), which arose from the recommendations of a.
USDA (1980) report. Recent TFP calculations of a simi-
lar nature include Thirtle and Bottomley (1992), which
covers the UK and Thirtle et al (1993), which is for the
commercial farms and the communal lands in Zimbabwe.

The data used to calculate TFP are largely from the Ab-
stract of Agricultural Statistics (AAS) (Republic of South
Africa, 1993), supplemented by historical material and
some greater detail, from the Department of Agriculture.
The AAS data are used to provide agriculture's contribu-
tion to the National Income accounting system (see Table
73), but the accounting conventions used are not readily
apparent. The book-keeping arrangements and methodol-
ogies that have been used in this study to keep the series
consistent, as well as problems encountered in the ana-
lyses are discussed in detail by Thirtle et al (1993) and
are not repeated here. Figure 2 shows the results of the
TFP calculations, while Table 2 reports the average
annual growth rates of the output, input and productivity
indices, which are used to interpret the results. The TFP
index plotted in Figure 2 is the ratio of the chained
output index to the chained input index.

Over the entire period, the output index has grown by
nearly 350%, at a rate of 3% per annum. The index of
inputs has more than doubled, growing at 1.8% per
annum, but as Table 1 shows, this aggregate hides the
fact that inputs grew at over 2.5% p.a. until 1979 and
since then have been falling at 0.9% per annum. This
fall in inputs explains the recent growth in the TFP
index. Over the full period, TFP grows rather slowly,
at 1.3% per annum, but Table 1 shows that there was no
growth until 1965, then 2.15% until 1981 and fairly
rapid growth of 2.88% per annum since 1981. This is
most easily seen in Figure 2. Table 1 also reports that
the partial productivity index for labour grew at 3.6%
per annum and that land productivity increased at 3.13%
per annum. These indices are included, partly because
they may be more familiar and also because they confirm
the conventional wisdom, that the productivity growth
with respect to the primary factors will be higher than
TFP growth, precisely because of the substitution of non-
farm inputs for labour and land (Groenewald, 1964).

These TFP results are meaningful and extremely useful.
The growth rate is greater than would be expected on the
basis of Liebenberg and Groenewald's (1990) prelimina-
ry study of productivity in grain production. The in-
creasing rate of growth over the period is in accordance
with Van Zyl and Groenewald's (1988) perception that
farmer's profits came under increasing pressure as in-
flation gathered pace.
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Table 1: Average annual growth rates by period, 1947-91 (%)

Output Input TFP Labour Land

1947-91 1947-91 1947-91 1947-91 1947-91
3.02 1.79 1.26 3.60 3.13

1947-79 1947-65
2.52 0.00

-.

1965-81
2.15

r
1979-81 1981-91
-0.90 _ 2.88

400

300

200

100

Tornquist-Theil Index

TFP —I— OUTPUT -a- INPUT

0  1111111111. 111111111111111111111111111111111 

47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91

Year

Figure 2: Agricultural input, output and Total Factor Productivity (1947 - 1991)

The rapid growth of productivity since 1983 is in
agreement with the regional econometric study by Van
Schalkwyk and Groenewald (1992), which found evi-
dence of substantial growth in some regions, since 1981.
This can be explained by the increasing competitive
pressures and the removal of price distortions caused by
credit, tax and macro policies.

4. Price recovery in South African agriculture,
1947-1991

Inflation, as measured by the general consumer price
index, has been higher than 10% since 1973. Prices of
agricultural inputs and outputs in South Africa did not
increase proportionally. Before 1968 inflation rates were
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lower than has been the case since then. The period 1968
to 1974 was characterised by moderate inflation with
larger increases in product than input prices. Since 1974
highly inflationary conditions prevailed. Input prices
have risen faster than product prices and a cost-price
squeeze has been experienced. This cost-price squeeze
obviously exerts considerable pressure on the income and
hence, also on the purchasing power of producers. The
period needed for net income of farm businesses to
become negatives, is a function of differences in rates of
increase between input and output prices, as well as the
original margin of income above cost. With an original
margin of 20% and a 7,5% faster increase in input than
in output prices, it would take only four years (Van Zyl,
1986). Figure 3 and Table 2 depicts the situation.
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Table 2: Growth rates in s rices of a ricultural in s uts

Van Zyl, Van Schalkwyk and Thirtle

outs uts and the terms of trade 1 4 1991

Period Output Input Terms of trade

1947-91 6.33 7.03 -0.69

1947-73 2.17 2.15 0.02

1968-74 9.92 7.05 2.86

1974-91 11.26 13.72 -2.45

1983-91 10.28 13.40 -3.11

10000
Index

0(40 prices 4-11iptir prices -11*-- Terms or trade

10  1111111111111111111111111111111111111111111 

47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91

Year
Figure 3: Prices of inputs, outputs and terms of trade, 1947 - 1991

The structural dimensions of the inflation process in the
South African economy are basic to the above-men-
tioned problems of the agricultural sector. All imported
intermediate inputs and capital goods become more
expensive due to inflation, but so also wages and domes-
tic administered prices of transport and electricity.
These changed the pattern of South African secondary
industries. Their growth used to be mainly extensive,
and was based on the utilization of more inputs rather
than on increased productivity (Van Zyl, 1986).

Import substitutable growth could thus be sustained only
at a higher cost. The disruptive result of increasing costs
was reinforced by the restriction of a small domestic
market and the strong trend towards monopolisation that
is characteristic of the South African economy. The
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success of the new conservative governments in the USA
and England in their battle against inflation also resulted
in the loss of the competitiveness of South African
products. The higher gold price in the seventies together
with cost disadvantages to other traditional export sectors
increased South Africa's dependence on foreign gold
earnings. Economic activity was also stimulated, and in
1980 a record gold price coincided with a general
economic growth rate of 7,3% (Van Zyl and Groene-
wald, 1988). Increases in the supply of money fol-
lowed. Because little has been done to control the
growth of expenditure, the inflationary effect of a high
gold price continued even after, the price of gold
dropped. Inflation increased the prices of industrial
inputs.
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Figure 4: Total factor productivity, terms of trade and real Net Farm Income (1947 - 1991)

Prices were increased according to the cost/plus prin-
ciple, thereby increasing the competitiveness of imported
manufactured articles. Tariff protection against the
competition resulted in additional costs for the agricul-
tural sector and farmers' profit margins between revenue
costs decreased drastically. Inflation undoubtedly affected
agriculture severely with a sharp decrease in purchasing
power parity of agricultural products and a weakening of
agriculture's competitive position on international
markets (Liebenberg and Groenewald,.1990).

5. How much of agriculture's profits is due to
changes in price and how much to changes
in productivity?

The two sections above described trends in agricultural
productivity and price recovery during the period 1947-
91, respectively. These changes can no be linked to
changes in net farm income over the same period in
order to explain how much of agriculture's profits is due
to changes in price and how much to changes in produc-
tivity. Figure 4 shows indexes of TFP and price recov-
ery, as well as real net farm income (1985 basis), while
Table 3 shows selected annual growth rates of the above.

Real NFI has grown by nearly 181% over the entire
period. This is ascribed to the growth in TFP of nearly
161% which countered the decline of 27% in terms of
trade. However, Table 3 shows that this aggregate hides
the fact that real net farm income declined since 1973 by
1.06% per annum until 1991 and with 8.14% from 1973
to 1983. This decline was a direct result of the
unfavourable growth rate in the terms of trade, -2.63%
and -3.27% per annum respectively during the same
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period. The annual growth of 4.63% in TFP since 1983
countered the decline of -3.11 in terms of trade during
the same period and a growth of 6.24% in real NFI
resulted. The growth in productivity since 1983 can be
ascribed to a gain in capacity utilisation which can
amongst others, be attributed to a longer replacement
period of tractors.

6. Conclusion

The procedure followed in this paper allows one to
determine the sources of profit growth in a firm or for a
whole sector. More specifically, it can be determined
how much of agriculture's profits is due to changes in
price and how much to changes in productivity.

From the analysis is it clear that the agricultural sector
showed a steady decline in its financial performance
since 1973 with the largest downswing in 1983 when a
recovery phase started. The decline is attributable to the
cost-price squeeze which obviously exerts considerable
pressure on income. The negative trend was however
countered by an annual growth in productivity of 4,63%
since 1983. Agricultural policy, especially issues like
import substitution, import protection, price policies of
marketing boards and general macro- economics resulting
in high inflation should however be addressed in order to
rectify the unfavourable terms of trade of the agriculture
sector if a sustained growth in profit is wanted. The
agricultural sector today is poorer and leaner because of
the inflictions, but it is also fitter and in excellent shape
to meet the challenges of higher rates of economic
growth that will hopefully materialise in the not too
distant future.
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Table 3: Avera e annual rowth rates in real net farm income b
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eriod 1947-91 (%)

Period NFI TFP Terms of trade

1947-91 1.44 1.26 -0.69

1947-73 2.54 0.64 0.02

1973-91 -1.06 1.48 -2.63

1973-83 -8.14 0.27 -3.27

1983-91 6.24 4.63 -3.11
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