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INTER-RELATIONSHIPS BETWEEN FINANCIAL
RATIOS FOR SUMMER CROP PRODUCERS: A NOTE

by K.G. FULLER and M.A.G. DARROCH*

ABSTRACT

A principal component analysis of financial ratios
showing farm solvency, liquidity, profitability,
efficiency and debt servicing ability is studied for
1 836 summer crop producers.

More highly leveraged farmers had high
overdraft to net worth and low discretionary income
to own capital ratios. They seemed to rely on
short-term debt, in particular, to fund operations.
Alternatives to short-term debt for managing
liquidity - such as cost savings, diversification and
asset and debt restructuring - could therefore be
investigated by farmers and policy-makers. Lenders
and co-operative advisers should emphasise to clients
that fixed charges associated with higher leverage
increase the potential for lower returns to own
capital when events such as drought reduce cash
inflow or rising interest rates increase cash outflow.

Farmers with high operating ratios also had
high debt ratios. Improved operational efficiencies
through cost savings may therefore reduce reliance
on debt financing. Less solvent producers had asset

summer crop farmers using principal component
analysis (PCA). Farm management and policy
research implications of these inter-relationships are
discussed. Study ratios were derived from survey
data collected by the South African Agricultural
Union in 1983 (South African Agricultural Union,
1984). The two years prior to the survey period were
characterised by drought and relatively high inflation
and nominal interest rates (Davel, 1985, p. 11).

PREVIOUS RESEARCH

Empirical relationships between financial ratios have
been studied using factor analysis (Pinches et al.,

'1973; Lubbe, 1981) principal component analysis

structures with relatively higher proportions of .

medium-term  assets.  Accelerated  depreciation
allowances could have encouraged debt financing of
medium-term  assets or  over-investment  in
medium-term assets, which reduces liquidity and
increases debt use. The impact on asset investment
decisions and farm liquidity of recently announced
changes to these depreciation allowances needs
investigation by policy-makers.

INTRODUCTION

The financial performance of farm businesses.can be
monitored using financial ratios. These ratios, based
on financial statements, reflect farm solvency,
liquidity, profitability, efficiency and debt servicing
ability (Barry et al., 1979, pp. 165-183). Research
into how these ratios are inter-related can help to
identify reasons for the financial results achieved by
farm businesses.

The objective of this note is to identify
inter-relationships between financial ratios of local
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(Johnson, 1979) and cross-frequency analysis (Janse
van Rensburg & Groenewald, 1987).

The factor and principal component studies all
extracted” meaningful classifications of financial
ratios. Pinches et al. (1973) found the composition of
ratio groups to be stable over time for industrial
firms. Lubbe (1981) identified different ratio
groupings for extensive beef and livestock farmers in
the North Western Transvaal. The groupings were
used to identify key financial ratio standards for
these farmers. Johnson (1979) reported stable ratio
group compositions across retail and primary
manufacturing firms. T

Janse van Rensburg & Groenewald (1987)
found that Western Transvaal grain farmers with
lower returns to own capital had higher total directly
allocable costs per rand of gross farm income and
invested more in machinery, equipment, land and
fixed improvements per hectare. They concluded that
poorer performers therefore incurred more cost
relative to production and also made higher

_investments. This probably indicated less judicious

purchase and investment behaviour (p.17).

The study presented in this note differs from
previous research on financial ratios in that it is the
first local application of PCA to identify

inter-relationships between . the financial ratios of .

summer crop producers derived from national survey
data.

FINANCIAL SURVEY DATA

The South African Agricultural Union conducted a
survey in 1983/84 to determine the financial position
of South African farmers (South African
Agricultural Union, 1984). A structured
questionnaire was sent out to 43 122 members of
provincial unions requesting information about farm
type, assets, liabilities, farm income sources, off-farm
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income, production costs and fixed annual debt
payments. Fixed assets, movable assets and livestock
were recorded at realistic market values. A total of
11 080 usable questionnaires were returned.

The survey data provided by summer crop
producers were extracted for this study. Farmers
were classified as summer crop producers if summer
crops contributed 60% or more of gross farm
income. Most summer crop producers farmed in the
Transvaal and the Orange Free State. After
classification by farm type, the data were screened to
exclude questionnaires with missing financial
information. A listwise deletion of missing values
gave a final sample of 1836 summer crop producers.

ANALYSIS METHOD

The analysis involved, first, selecting a suitable set of
financial ratios from the data and, secondly, using
PCA to search for inter-relationships between the
selected ratios. The SPSS-X FACTOR ANALYSIS
subprogramme (SPSS, 1986) was used to obtain
PCA results.

Financial ratios used

Ten financial ratios were selected for analysis, based
on ratios used in past research (Hardy & Weed,
1980; Lubbe, 1981; Darroch, 1986; Fuller, 1988), and
given in recognised texts (Lee et al., 1980; Penson &
Lins, 1980; Standard Bank, 1981). These ratios
showed farm solvency, liquidity, profitability,
efficiency and debt servicing ability.

Solvency

(i) Debt ratio (DR) = Total liabilities/Total
assets

This ratio measures solvency, showing whether
outstanding liabilities will be met if all assets are
liquidated. The lower the DR, the relatively more
solvent is the farmer.
(ii) - Leverage ratio (LR) — Total liabilities/Net
worth o

As LR increases, debt commitments rise
relative to equity, thus increasing the financial risk of
repayment default.

Liquidity

(i) Immediate liquidity ratio (CCL) = Cash/
Current liabilities

Also called the quick ratio, this ratio indicates
the potential for working liabilities to be redeemed
by cash. Ratio values of 1,5 to 2 indicate relatively
liquid financial positions (Standard Bank, 1981, p.
32).
(ii) Debt structure ratio (DSR) = Current liabil-
ities/ Total liabilities A

In general, the lower the DSR, the more liquid
is the farm business (Penson & Lins, 1980, p. 41).

Profitability

>i) Discretionary income returns to own capital
(DIR) = Discretionary income/ Own capital
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Discretionary income is derived by subtracting
annual fixed charges (mortgage, hire purchase and
interest payments) from net farm income and is a
surplus available for reinvestment or personal
expenditure. The ratio gives the rate of discretionary
income return per rand of own capital invested in
the farm.

(ii) Farm business profitability ratio (FBPR) — Net
farm income/ Total assets

This ratio indicates the rate of return to the
assets of the farm business. The higher the FBPR,
the more profitable is the use of farm assets. This
return can be compared with rates of return on
alternative investment or farm types.

Efficiency

@) Operating ratio (OPR) — Total operating
expense/Gross farm income

The proportion of gross returns absorbed by
operating expenses is shown by OPR. A comparison
of this ratio with those of other farmers would
indicate relative efficiency of input use.
(i)  Asset structure ratio (ASR) = Medium-term
assets/ Total assets

This ratio indicates the proportion of total
assets represented by machinery, vehicles and
equipment. The higher the ASR, the lower is the
relative investment in operating capital. This may
reduce farm operating efficiency owing to
over-capitalisation in medium-term assets.

Debt servicing ability

>i) Debt servicing ratio (DSER) — Annual fixed
charges/Gross farm income

This ratio measures the ability of gross farm
income to meet finance charges as they fall due. The
higher the ratio, the greater is the proportion of
income used to meet these charges rather than to
fund operations. This would tend to reduce farm
enterprise viability.
(ii) Overdraft to net worth (ONWR) — Over-
draft/Net worth

A commercial banker will usually request
security when granting overdrafts, so that funds are
recoverable should borrowers default. As ONWR
rises, security cover (represented by owner net worth)
declines relative to the overdraft, indicating potential
repayment problems.

As this application of PCA examines how
financial ratios are inter-related, no distributional

assumptions about the ratios are required
(Tabachnick & Fidell, 1983, p. 380).

Principal component analysis

Principal component analysis examines

inter-relationships between the 10 financial ratios by
linearly transforming them into composite variables,
or principal components, which are uncorrelated to
each other (Kim, 1975, p. 470). Each principal
component (Z;) is extracted as:

Zj = ajxp + apxy + o + aj10X10 (1
where xi, X3, ....... , X10 are the 10 financial ratios un-



derstudy andj = 1,2, ........ , 10. The coefficients aj1,
T TR » aj10 are chosen such that successive Z;s ac-
count for as much of the variation (information) in the
original ratios as possible in descending order
(Nieuwoudt, 1977, p. 77). N

Inter-relationships between ratios are identified by the
relative size of the coefﬁc1ents Ratios with the highest
coefficients in any Z; are most highly correlated with that
Z;. By interpreting ti1e relatlonshxp between these ratios,
the researcher can attach meaning to that Z;.

The components derived from the ﬁnancnal ratios de-
pend upon the data matrix used for analysis. According
to Morrison (1978, p. 268), if the variables are measured
in widely differing units linear transformations would have
little meaning and hence standardised variates and the
correlation matrix should be employed. Conversely, if the
variables are reasonably commensurable the variance-
covariance matrix should be used. The ratios given above
are not reasonably commensurable as they monitor differ-
ent financial concepts. For example, LR indicates ‘units’
of solvency, whereas CCL shows ‘units’ of liquidity. The
correlation matrix and standardised variables were there-
fore used to derive the Z;.

Only components with eigenvalues exceeding
1,0 are interpreted. The rationale is that 1,0
represents the variance of the original variables, so a
component with an eigenvalue of less than 1,0
accounts for less of the total variance than did any
one of the original variables (Johnston, 1980, p. 140).

PRINCIPAL COMPONENT ANALYSIS
RESULTS

Correlation matrix

Intercorrelations between the 10 financial ratios are
reported in Table I.

Producers with high debt (DR) ratios had low
farm enterprise profitability (FBFR) ratios and high
asset structure (ASR) ratios. High leverage (LR)
ratios were associated with low discretionary income
returns to own capital (DIR) ratios and high
overdraft to net worth (ONWR) ratios. Farmers
having high immediate liquidity (CCL) ratios also
recorded low debt structure (DSR) ratios. High
discretionary income returns to own capital (DIR)
ratios were linked with high farm enterprise
profitability (FBPR) ratios and low ONWR ratios.
Finally, producers reporting high operating (OPR)
ratios also had high debt servicing (DSER) ratios.

Principal components

Five components with eigenvalues exceeding 1,0 were
extracted from the correlation matrix (Table 1).
These components accounted for 73,7% of total
variance in the 10 financial ratios and are presented
in Table 2.

The first component, Z, is a linear
combination of all the financial ratios:

Z, = 0,900 LR - 0,794 DIR - 0,697 ONWR
-+ 0,003 OPR -} 0,006 DSER - 0,054 ASR - 0,007
DR + 0,045 DSR + 0,017 CCL - 0,010 FBPR

-This component indicates a ‘profitability -

leverage - debt servicing ability’ dimension in the’

ratios. Summer crop producers with low
discretionary income returns to own capital (DIR)
ratios had high leverage (LR) and overdraft to net
worth (ONWR) ratios. As LR and ONWR rise,
fixed charges (mortgage, hire purchase and interest
payments) absorb proportionally more income,
thereby reducing discretionary income and hence
DIR.

Component Z, describes an ‘efficiency - debt
servicing ability’ bond between operating (OPR)
ratios and debt servicing (DSER) ratios. Producers
with high operating expenses (variable costs) relative
to gross farm income tended to have high annual
fixed charges relative to gross farm income. Less
efficient farmers may therefore have relatively higher
debt commitments. ’

Component Z, shows a ’solvency - efficiency’
link by the positive association between asset
structure (ASR) and debt (DR) ratios. Producers
with - higher proportions of medium-term assets - in
their’asset structures had high total liabilities relative
to total assets. Less solvent farmers appear to have
financed relatively large vehicle, machinery and
equipment purchases with borrowed funds.

Component Z, identifies a ’liquidity’ dimension
by associating low immediate liquidity (CCL) ratios
with high debt structure (DSR) ratios. Less liquid
summer crop producers seemed to rely on operating
credit reserves, in particular, to fund liquidity
shortfalls.

Component Z; is a ’profitability’ dimension,
linking high farm business profitability (FBPR)
ratios to some extent with high discretionary income
returns to own capital (DIR) ratios. Relatively
higher net income returns on assets employed
translate into relatively higher returns on own capital
invested in the farm enterprise.

TABLE 1. Matrix of correlation coefficients between financial ratios of 1836 summer crop producers

DR LR CCL DSR DIR . FBPR OPR ASR . DSER ONWR
DR 1,00
LR 0,03 1,00
CCL -0,06 -0,01 1,00
DSR 0,03 0,01 0,17+ 1,00
DIR 0,02 -0,65* 0,01 -0,01 1,00
FBPR -0,13%* 0,02 0,04 -0,03 0,20** 1,00
OPR 0,01 0,01 -0,01 0,01 -0,01 0,03 1,00
ASR <0,14%+ 0,04 -0,07 -0,06 -0,06 0,02 -0,01 1,00
DSER 0,06 0,01 -0,01 0,01 -0,01 -0,09 0,83** -0.01 1,00
ONWR 0,04 0,46%* 0,01 0,07 0,05 0,01 0,01 -0,01 0,01 1,00

**Significant at the 1 9% level
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TABLE 2. Principal components of correlation matrix of financial ratios

Variable Component coefficients
Components .
Z, : Z, Z, Z, Z,

LR v 0,900 -0,001 0,008 -0,021 0,002
DIR -0,794 0,006 0,087 0,029 0,354
ONWR 0,697 0,015 0,122 0,084 0,223
OPR 0,003 0,957 -0,009 0,002 0,007
DSER 0,006 0,954 0,036 0,002 -0,058
ASR ' 0,054 -0,007 0,812 0,077 0,043
DR -0,007 ) 0,030 0,812 -0,008 - -0,129
DSR 0,045 - 0,003 0,055 0,767 0,054
CCL 0,017 0,001 -0,010 -0,754 0,087
FBPR -0,010 -0,045 -0,094 -0,043 0,935
Eigenvalue 1,975 1,837 1,414 1,113 1,030
% variation

per component 19,8 ’ 18,4 14,1 11,1 10,3
CONCLUSION. drought, policy-makers must examine why producers

More highly leveraged summer crop farmers had
high overdraft to net worth and low discretionary
income to own capital ratios. These farmers were
relying on short-term debt, in particular, to fund
operations. The association of low immediate
liquidity (cash to current liabilities) ratios with high
debt structure (current liabilities to total liabilities)
ratios supports this conclusion. Farmers and
policy-makers could therefore investigate alternatives
to short-term debt -- such as cost savings,
diversification and asset or debt restructurmg - for
managing liquidity. .

Costs may be cut by, for example, reducing
tillage operations or fertiliser use. Farmers who have
already made costs savings could improve cash flow
through enterprise diversification or using off-farm
income. Diversification raises two policy issues for
future research: first, to what extent can summer
crop farmers with large existing short-term debt
commitments afford to'convert to new enterprises?
Secondly, what impact will diversification have on
production levels of summer crops. and potential
alternative products, for instance ‘wheat  and
livestock?

Asset restructuring would involve selling off
surplus assets (machinery, vehicles, .equipment or
land) to raise cash inflow. However, if ‘assets are sold
at substantial discount (which may well occur in
more financially stressed summer crop.areas), the
proceeds may not cover cash deficits (Boehlie &
Eidman, 1983, p. 942). Debt restructuring by
rescheduling short and medium-term liabilities to a
long-term basis can reduce annual debt service
obligations and improve cash flow. '

The negatwe relationship between leverage and
discretionary income returns shows that fixed
charges associated with higher leverage increase the
potential for poor returns when unfavourable events
such as drought reduce cash inflow, or rising interest
rates increase cash outflow. Lenders and co-operative
advisers should stress this relationship when planning
financing strategies with farm clients. While many
farmers would increase short-term borrowings during
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entered the drought period with relatively high fixed
charge commitments. Past access to subsidised credit
at low negative real interest rates is a possible reason
(Davel, 1985, p. 11).

Farmers with high operating ratios (total
operating expenses to gross farm income) also had
high debt servicing ratios (annual fixed charges to
gross farm income). Although drought would reduce
gross farm incomes of many farmers (increasing
operating and debt servicing ratios), this relationship
implies that improved operating efficiencies -
through cost savings - could reduce reliance on debt.
Pack (1984, p. 7) recommends that operating costs
should not exceed 709% of gross farm income
(operatmg ratio of 0,7) for a normal farm business to
survive.

High debt ratios (total liabilities to total assets)
were associated with high asset structure ratios
(medium-term assets to total assets). This indicates
either debt financing for medium-term assets or
possible over-investment in medium-term assets,
which reduces liquidity and increases debt use.
Accelerated depreciation allowances, which
previously enabled farmers to write off 100 % of the
value of equipment and vehicles used solely for
farming against farm income in the year of purchase,
may have  encouraged  asset  acquisition.
Policy-makers therefore need to examine whether the
new three year (50%, 30%, 209%) depreciation
regime for such assets (The Farmer, p. 14) will
significantly reduce the potential for over-investment.
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