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1.  Introduction

Since the seminal works of Benston (1965) and Bell and Murphy (1968), there
have been numerous studies of economies of scale1 in financial intermediaries.

Moreover, interest in this area shows no sign of abating with much of the recent
literature expanding evidence on the issue of X-efficiency.2 In the United States,
evidence of economies of scale has consistently been found only for banks with
assets of less than US$100 million. The evidence for larger banks, including the
multibillion dollar “superbanks” is not conclusive.3 In Australia, there have been
several empirical studies of economies of scale in building societies (Bartlett and
Crapp (1977), Elstone (1980), Crapp (1982) and Esho and Sharpe (1993)) but there
is only one published study of economies of scale in credit unions (Crapp 1983).

The major purpose of this research is to answer a question of “fact”: to what
extent are there economies of scale in Victorian credit unions?4 The answer to this
question has important implications for the desirability of growth, for credit union
supervisors, managers and members. Moreover, Crapp’s study can now be
considered limited in its methodology and sample period studied. Therefore, this
study provides recent and more reliable empirical evidence on economies of scale
in credit unions and complements recent studies measuring economies of scale in
Australian building societies by Esho and Sharpe (1993) and Australian banks by
Walker (1994).

The paper is organised as follows. In Section 2 some characteristics of
credit unions are discussed briefly. Section 3 reviews the existing empirical
evidence. Section 4 provides empirical evidence on economies of scale5 in
Victorian credit unions from estimated cost functions for the total sample and for
subsamples by asset size and bond of association type, while Section 5 discusses
some policy implications. Section 6 provides a summary and conclusions.

______________
1. Economies of scale exist when a given proportionate increase in inputs results in a larger than

proportionate increase in outputs. Economies of scope exist when two or more products can
be produced together at a lower average cost than if they had been produced separately.

2. For example, the April 1993 issue of the Journal of Banking and Finance was devoted
entirely to the topic of economies of scale and scope in financial intermediaries including the
X-efficiency issue. X-inefficiencies occur when cost dispersions arise between firms of
similar size as not all firms are on the efficient frontier. See Berger, Hunter and Timme
(1993) for a review of the recent studies and Humphrey (1987) for an explanation of the X-
efficiency issue.

3. Shaffer (1992, p.1), Mester (1992), Berger et al. (1993) and McAllister and McManus (1993).
4. By restricting the sample to Victorian credit unions, the study controls for differences in

economic conditions and prudential regulations between Australian states.
5. See Section 4.5 for an explanation as to why no attempt is made to estimate economies of

scope.
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2.  Characteristics of Credit Unions

Credit unions differ from other intermediaries in that they are non-profit
organisations whose members share a common bond of association. For

example, in community credit unions, all members share the common bond of
living in the same geographical area. Similarly, in industrial credit unions, all
members share a common bond6 involving the workplace and in parish credit
unions the members share a religious affiliation. Credit unions are a relatively
pure form of a coöperative since the members both supply the capital and consume
the output. Being a coöperative, a credit union cannot usually be said to have the
goal of maximising shareholders’ wealth but rather its goal is to maximise the
benefits provided to its members.

Therefore, it is at least questionable whether credit unions should be
assumed to be profit maximisers, and accordingly it is sometimes claimed that the
standard theory of the firm cannot be applied to credit union behaviour.7 But
standard techniques to measure economies of scale can be applied to credit unions
if their goal is to maximise member benefits through cost minimisation.8 Although
managers may be able to capture agency benefits, the goal of cost minimisation is a
standard assumption in the literature.

It has also been acknowledged in the literature that the common bond
reduces operating costs by reducing the cost of gathering information on credit
quality, hence reducing bad debt losses.9 There has also been discussion of
whether credit unions can be classified as “saver-dominated” or “borrower-
dominated” and, if so, what effects there may be on the distribution of benefits.10 
Other researchers have considered the impact of parent company business on
occupational credit union behaviour.11 Therefore, while it is accepted that there
may be links between the bond type and operating costs, there is no reason to
assume that the impact is constant across all bond types. The implications of this
effect on the measurement of economies of scale have not been investigated
empirically.

Unlike other firms whose industrial classification depends on what they
produce, financial intermediaries are usually classified in terms of their
functions.12 Measuring economies of scale in financial intermediaries is difficult

______________
6. In this paper, the term “bond type” refers to the classification of credit unions according to the

bond of association of members, namely, Community, Industrial and Parish.
7. See Smith, Cargill and Meyer (1981) and Smith (1986) for a discussion of the objective

function of credit unions and their decision-making processes.
8. For further discussion of this issue, see Koot (1978).
9. See Black and Dugger (1981).
10. See, for example, Patin and McNiel (1991a).
11. See Kohers and Mullis (1986).
12. For a detailed discussion of the functions of intermediaries, see Merton (1992).
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because there is no consensus on how an intermediary’s output should be defined
and measured. Similarly, there is disagreement on the related issue of how the cost
of intermediation should be defined. Two schools of thought, known as the
“production approach” and the “intermediation approach”, have developed. As the
measurement of economies of scale requires estimation of the cost function
(through duality from the underlying production function) it is useful to outline
these two approaches.13 Under the production approach,14 financial intermediaries
are viewed as producers of services associated with individual loan and deposit
accounts. These services are produced using capital and labour, while output is
proxied by the number of accounts serviced. Thus, deposit accounts are seen as an
output and interest paid is excluded from total costs.

Under the intermediation approach,15 financial intermediaries are viewed as
producers of services that are related directly to their rôle as intermediaries in
financial markets. That is, they are viewed as collecting deposits and purchasing
funds to be transformed into loans and other earning assets. Therefore, the
provision of deposit services is a payment in kind for use of the funds which are
used to make loans. Deposits are inputs along with capital and labour, while
output is measured by dollar volumes of earning assets. Thus, under this approach,
deposits are an input and interest paid is included in total costs.16 When a stock
variable such as the dollar value of assets is used to measure output, the stock
measure used is assumed to be proportional to the underlying output flow.

3.  Prior Empirical Evidence

3.1  International Evidence

Alarge number of empirical studies of economies of scale in financial
intermediaries is summarised in the comprehensive review articles of

Benston, Hanweck and Humphrey (1982), Mester (1987a), Clark (1988),
Humphrey (1990) and Berger, Hunter and Timme (1993). Although conceptually
the intermediation and production approaches are very different, Clark (1988) and
Humphrey (1985) both find that the empirical results do not appear to be sensitive
to the approach used.

Existing studies can be classified by: (a) the form of the cost function (that
is, by whether the cost function is linear in logs, as in the case of the Cobb-
Douglas, or quadratic in logs, as in the case of the translog); and, by (b) the output
definition (that is, by whether output is defined in single-product or multi-product

______________
13. A more detailed outline of the alternative approaches can be found in Humphrey (1985).
14. For a comprehensive study of this approach, see Pesek (1970) and Towey (1974).
15. The intermediation approach was developed by Klein (1971) and Sealey and Lindley (1977).
16. For a detailed examination of the implications flowing from the alternate output definitions,

see Shaffer (1993a).
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terms). The empirical results appear to be sensitive to the functional form used,
with early single-product studies using the Cobb-Douglas production function
finding strong evidence of scale economies. But the more recent multiproduct cost
studies such as Benston et al. (1983), Berger et al. (1987), Gilligan and Smirlock
(1984), Gilligan et al. (1984), Le Compte and Smith (1985), Lawrence and Shay
(1986) and Mester (1987b) have consistently found no evidence of economies of
scale beyond low output levels. Mester (1987a, p.24) concludes that “except for
the credit union study17 the overall findings of the multiproduct cost studies of
depository financial institutions suggest that the previous single-product studies
overstated the degree of economies of scale that exist”.18 The early single-product
studies of credit unions such as Taylor (1972) and Wolken and Navratil (1980)
found evidence of economies of scale. Flannery (1974) found no evidence of
economies of scale in the credit unions he studied but nevertheless suggested that
economies of scale did exist, arguing that the value of the sponsor company
subsidy declines with size and the scale effects were not large enough to offset the
subsidisation available to large credit unions. Murray and White (1983) found
economies of scale existed for most credit unions in their sample and similar
results have been reported by Kim (1986), Kohers and Mullis (1988)19 and
Dermine and Röller (1992).

3.2  Australian Evidence

To our knowledge, the Australian literature on economies of scale in financial
intermediaries consists of eleven studies, six of which relate to banks, four to
permanent building societies and one to credit unions. Apart from Esho and
Sharpe (1993) and Walker (1994) all use the production approach and the single-
product functional form. For a table summarising the main features of most of
these studies, see Esho and Sharpe (1993, pp.3–4). Evidence on scale economies
in banks is provided by Walker (1994), while Esho and Sharpe (1993) present
evidence on building societies. Thus, evidence on credit unions complements
these two recent Australian studies.

Crapp (1983) found diseconomies of scale in New South Wales credit
unions. From today’s perspective Crapp’s study is limited because:

(i) it uses 1979–1980 data;

______________
17. The study referred to is Murray and White (1983).
18. More recently, a strand of research has concentrated on “superbanks”. See, for example,

Shaffer (1992) and Mester (1992).
19. Kohers and Mullis (1988) differs from the other studies in that they use a financial statement

data approach to measure operational efficiency and economies of scale were investigated
using a paired-difference test.
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(ii) the cost function is derived from a Cobb-Douglas production function which
cannot detect a U-shaped average cost curve if one exists because it assumes
that the economy of scale measure is constant across all output levels; and,

(iii) the structure of the industry has changed since 1980. Credit unions like
other financial intermediaries have had to adjust to operating in the new
environment created by the deregulation of the Australian financial sector.
In addition, credit unions were significantly affected by a decision of the
Trade Practices Commission in 1981. This decision allowed credit unions to
offer credit cards.20 Since 1981 the industry has undergone both
considerable rationalisation and change in asset structure. For example, the
number of credit unions in Victoria fell from 164 in 1983 to 90 in 1993.
Over the same period, housing finance to individuals has increased from
4.5% of total assets for all credit unions in June 1981 to 24.7% in June
1993.21 

4.  Research Design Issues

The research design used in this study is explained using a modified version of
Humphrey’s (1990) listing of the research design issues in measuring

economies of scale. These are: intermediation approach versus production
approach, form of the total cost function, time period used, single versus multiple
output, and efficiency differences. A further issue of bond type has been included
in this paper.

4.1  Intermediation Approach versus Production Approach

This study adopts the intermediation approach. Mester (1987a, p.19) states that
the choice of approach depends on “the philosophy of the investigator and the data
being used”. This paper adopts the argument of Sealey and Lindley (1977) that
production in the economic sense means creating a product which the market
values more highly than the inputs. In the case of financial intermediaries, only
those services which are associated with the acquisition of earning assets are
products which are valued in the market more highly than the inputs. The services
received by depositors can be seen as part payment for an input (deposits).
Payments for capital and labour are the implicit costs and interest is the explicit
cost. This study differs from Crapp (1983) who used the production approach.

But as discussed by Mester (1993, fn.9), the conclusions regarding cost
structures of financial intermediaries have generally not been sensitive to the
method of measuring output.

______________
20. For a full discussion of the significance of this decision, see Crapp and Skully (1985, Ch.13).
21. Source: Reserve Bank of Australia, 1994, Bulletin, December Table S37.
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4.2  Form of the Total Cost Function

This study uses the translog cost function22 which overcomes some of the
restrictive properties of the Cobb-Douglas,23 namely single product output and a
log-linear cost curve. The translog can detect a U-shaped average cost curve if one
exists in the data. While it is argued in the literature24 that estimating the translog
using data from a sample over large output ranges may result in a distorted view of
the cost function all ranges used in this study are within the acceptable range.25 
The model has two outputs (loans and investments) and, following the approach of
Gilligan and Smirlock (1984), assumes constant input prices.26 It is also necessary
to control for variation in loan size between credit unions as costs depend on the
number of loans as well as the dollar amount. To control for variation in loan size
between credit unions an “average loan” variable27 is included as in the
specification used by Gilligan, Smirlock and Marshall (1984).28 

The equation for the model is:

ln C = ao + a 1 ln L + a 2 ln I + 1/2 a 11(ln L)2 + 1/2 a 22(ln I)2

+ a 12 ln L ln I + b 1 ln Z + 1/2 b 11(ln Z)2 + b 12 ln Z ln L (1)

where: C = total cost;
L = loans;
I = investments; and,
Z = average loan.

Economies of scale are measured by the sum of the derivatives of Equation 1 with
respect to each output. A sum equal to one indicates constant returns to scale,
while a sum greater (less) than one indicates decreasing (increasing) returns to
scale. The economy of scale measure, ES, is the sum of the derivatives of ln C
with respect to ln L and ln I and Z is average loan, considered to be a constant.

______________
22. The translog was developed as a means of approximating the CES production function by

Kmenta (1967). The translog was further developed by Christensen et al. (1973) and Brown et
al. (1979).

23. Varian (1984) contains a detailed description of both the Cobb-Douglas and translog
production functions.

24. See McAllister & McManus (1993) for a full discussion of this issue.
25. See Mester (1993).
26. The complete translog requires inclusion of the cost of capital and the wage rate, assuming

capital and labour are the inputs. For further discussion see Gilligan and Smirlock (1984,
fn.4).

27. “Average loan” is defined as the total dollar amount of loans outstanding divided by the
number of loans.

28. Shaffer (1992) argues that the average variable is sufficient for small, relatively homogeneous
organisations.
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That is,

ES = a 1 + a 11 ln L + a 12 ln I + b 12 ln Z + a 2 + a 22 ln I + a 12 ln L (2)

The choice of a single measure to summarise the results is difficult because the
economy of scale measure itself varies with output. The approach adopted here is
to calculate the economy of scale measure for the “average” credit union for each
cross-sectional period. The entire sample for each period is then divided into
subsamples by bond type and asset size. The cost function is then estimated for
each subsample. The economy of scale measure calculated for each subsample is
for the average of that subsample. All economy of scale measures are tested for a
statistically significant difference from unity. The test of statistical significance
requires an estimate of the variance of ES, which, in turn, requires the
variance/covariance matrix of the estimated coefficients. The variance of ES is
given by V′XV where V is a column vector with elements 1, ln L, ln I, ln Z, 1, ln I,
ln L and X is the variance/covariance matrix of the estimated coefficients a 1, a 11,
a 12, b 12, a 2, a 22 and a 12. The t-statistic is given by

√MMMMMMMMVar (ES)

ES − 1__________

4.3  Time Period Used

Humphrey (1990) notes that differences in empirical results of cross-sectional
studies could be due to the time period chosen. In particular, total costs may vary
over the interest rate cycle and thus alter the slope of the estimated cost curve.
This suggests that it is desirable to measure economies of scale at more than one
point in time.

Using more than one point in time is also desirable because technological
change may cause the average cost curve to shift between periods. However, at
each point in time, technology is assumed to be constant across all credit unions.

In this study, four cross-sectional regressions are estimated using data as at
31 March in 1983, 1986, 1990 and 1993.

4.4  Commingling Scale with Scope: Single versus Multiple Output

The estimates of economies of scale that result from single-product studies may be
unreliable where in fact there is more than one output. By using two outputs, the
effects of scale and scope economies can be separated.

4.5  Efficiency Differences: Average Intermediaries versus those on the Frontier

Although the problem of controlling for and estimating the dispersion of costs
between intermediaries of the same size (the “X-efficiency issue”) has been
prominent in some recent literature, in fact most studies of scale economies do not
use a frontier estimation method.29 Berger et al. (1993) survey the work of Berger
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and Humphrey (1991), Bauer et al. (1993), McAllister and McManus (1993) and
Mester (1993), all of which have compared estimates for scale efficiencies on and
off the efficient frontier and have found only small differences. Berger et al. (1993
p.224) conclude that “this potential problem does not appear to be of practical
significance”. Accordingly, in this study, no attempt is made to test whether credit
unions are operating on the efficient frontier.

Berger et al. (1993) also conclude that economies of scope should only be
estimated on the efficient frontier, because otherwise the results are likely to be
confounded with X-inefficiencies. Further problems arise in estimating economies
of scope when a translog functional form is used and with a sample that has no
data on firms that specialise.30 Accordingly, given the homogeneity in product
mix of Victorian credit unions and the use of a translog functional form, no attempt
is made in this study to estimate economies of scope as the results could not be
interpreted with confidence.

4.6  Controlling for the Effect of Bond Type on Credit Union Performance

The strength of the bond in a credit union is likely to affect its operating costs.31 
Kohers and Mullis (1986) found that parent company business may also affect the
behaviour of industrial credit unions. Therefore, in this study it is hypothesised
that credit unions with different bond types face different cost structures. To
control for the effect of bond type, the credit unions are divided into the VicFIC
classifications of (a) community, and (b) industrial. Parish credit unions are
excluded from the study because of the small sample sizes. Consequently, they are
also excluded from the total sample so that the total sample is a combination of the
subgroups that could be analysed separately.

5.  Data

5.1  Sample

The initial samples included all community and industrial credit unions in Victoria
as at 31 March in the following years: 1983, 1986, 1990, and 1993. By using only
Victorian credit unions economic conditions and regulations are constant across
the sample. More than one date was chosen in order to limit the possibility of
incorrect inferences being drawn from period-specific results. Further, it allows an
examination of the effect, if any, of deregulation of the financial system on the
existence of economies of scale in credit unions. This is achieved by comparing

______________
29. For an explanation of the methods of frontier estimation and a discussion of their limitations,

see Berger et al. (1993).
30. For a fuller discussion of these issues, see Berger et al. (1993, p.225).
31. Taylor (1971) and Fry, Harper and Stansell (1982) argue that transaction and monitoring costs

are reduced by knowledge of such factors as future income and credit worthiness of members,
and of company retrenchment plans.
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results before and after the significant regulatory changes of the 1980s.
The 1983 data are the first available under the current reporting system and

the 1993 data are the first available from a corresponding period after the
introduction of the new prudential guidelines. The intermediate dates of 1986 and
1990 are chosen as representative years in a decade of change for the credit union
industry and for the financial sector as a whole. The end of the financial year was
not chosen in order to avoid transitory “balance date” transactions. Some credit
unions were excluded from the sample because of:

(i) incomplete data;

(ii) clearly erroneous data which failed balance sheet identity tests;

(iii) classification as parish.

5.2  Summary Descriptive Statistics

To introduce the results that are given in detail in the next section, and to provide
further information on the general characteristics of the data, Table 1 sets out
summary descriptive statistics.

For each year, the total sample (after exclusions) was sorted by output size
and divided into three subsamples representing small, medium and large credit
unions. Summary details are provided in Table 2.

6.  Results

6.1  Results of the Estimation using the Total Sample

Details of the estimates of the model using the total sample are shown in Table 3.
The economy of scale measure in the final column is calculated for the “average”
credit union in each period.

For the estimation run on the total sample the economy of scale measure is
greater than unity in all years and statistically significant in all years apart from
1993. The level of diseconomies is approximately 5%.

6.2  Results of the Estimation using the Subsamples by Bond Type

6.2.1  Community Credit Unions As shown in Table 4, the null hypothesis of
constant returns to scale cannot be rejected in 1983, 1986 and 1993. In 1990 there
are significant diseconomies of scale estimated. The level of diseconomies is
approximately 7%. The 1990 results may be biased by the one-off levy imposed
that year to cover expenses associated with the insolvency of an industry member.

6.2.2  Industrial Credit Unions As shown in Table 5, the null hypothesis of
constant returns to scale can be rejected 1986 and 1990. Significant diseconomies
of scale in the order of 6% are measured in these years. The null hypothesis of
constant returns to scale cannot be rejected in 1983 and 1993. While the economy
of scale measures are greater than unity, implying diseconomies of scale, they are
not statistically significant. In 1986 and 1990 there are significant diseconomies of
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Table 1

Summary Characteristics for the Total Sample of Credit Unions

in Each Year
________________________________________________________________________

Earning Assets ($’000)
Before After Average Average

Exclusions Exclusions Min Max Output Loan
________________________________________________________________________

Panel A: 1983
Community 66 56 21 32 237 3 829 2 957
Industrial 79 71 5 78 172 6 532 2 972
Parish 19 0 – – – –
Total 164 127 5 78 172 5 340 2 965

Panel B: 1986
Community 40 40 76 46 077 9 101 5 959
Industrial 70 68 25 107 570 12 909 4 382
Parish 15 0 – – – –
Total 125 108 25 107 570 11 499 4 966

Panel C: 1990
Community 37 36 119 70 507 14 345 9 390
Industrial 65 64 16 163 878 21 639 6 107
Parish 13 0 – – – –
Total 115 100 16 163 878 19 156 7 289

Panel D: 1993
Community 27 25 101 53 256 14 070 8 234
Industrial 53 51 34 189 069 31 418 26 872
Parish 10 0 – – – –
Total 90 76 34 189 069 25 711 20 741
________________________________________________________________________

scale.
When comparing the two subsamples by bond type it appears that there is

slightly more evidence for concluding diseconomies of scale exist for industrial
credit unions than for community credit unions. The bond type may have a slight
impact on the cost structure of credit unions.

6.3  Results of the Estimation using Subsamples by Asset Size

6.3.1  Small Credit Unions As shown in Table 6, there are significant
diseconomies of scale for small credit unions in 1986 and 1993. While the
economy of scale measure in 1983 and 1990 is not statistically significant at the
1% level, it is greater than one with a probability value of 0.384 and 0.108
respectively.
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Table 2

Summary of Subsamples by Output Size1

_________________________________________________________________
Standard

Sample Minimum Maximum Average Deviation
Size ($’000) ($’000) ($’000) ($’000)

_________________________________________________________________
Panel A: 1983
Small 42 5 451 198 122
Medium 42 469 3 247 1 617 811
Large 43 3 285 78 172 13 998 15 620

Panel B: 1986
Small 36 25 1 164 5 155 371
Medium 36 1 218 8 648 4 037 2 065
Large 36 8 900 107 570 29 943 24 454

Panel C: 1990
Small 33 15 2 084 843 661
Medium 33 2 144 11 880 6 572 2 720
Large 34 12 596 163 878 49 143 43 148

Panel D: 1993
Small 25 34 4 707 1 592 1 509
Medium 25 4 836 15 333 8 980 3 066
Large 26 16 408 189 069 64 990 55 944
_________________________________________________________________

Note: 1. For each period, the total sample was divided by output size into
three subsamples, each comprising an approximately equal number
of credit unions.

6.3.2  Medium Credit Unions Table 7 provides summary results for the medium
sized credit union subsample. In 1983, 1986 and 1993 the economy of scale
measure is less than unity but not statistically significant whilst in 1990 it is greater
than unity but not statistically significant. For all subsamples the hypothesis of
constant returns to scale cannot be rejected.

6.3.3  Large Credit Unions Table 8 summarises the large subsample. In 1983,
1990 and 1993 the economy of scale measure is less than one but not statistically
significant and in 198632 it is greater than one but not statistically significant. For
all subsamples the hypothesis of constant returns to scale cannot be rejected. In
principle, the issue of multi-branching may be a confounding factor. But very few

______________
32. This apparent inconsistency may be explained by the levy imposed on credit unions in 1990 to

cover the costs of an insolvency in the industry.

- 12 -



A
U

ST
R

A
L

IA
N

 J
O

U
R

N
A

L
 O

F
 M

A
N

A
G

E
M

E
N

T
Ju

ne
 1

99
5

T
ab

le
3

E
st

im
at

ed
C

oe
ff

ic
ie

nt
s

fo
r

th
e

C
os

tF
un

ct
io

n—
T

ot
al

Sa
m

pl
e1

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

A
dj

us
te

d
E

co
no

m
y

Y
ea

r
a

0
a

1
a

2
a

11
a

22
a

12
b

1
b

11
b

12
R

2
of

Sc
al

e2

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

19
83

–1
.2

66
81

1
0.

10
64

79
0.

70
85

72
0.

07
41

88
0.

09
92

59
–0

.1
26

27
2

0.
50

65
21

–0
.3

85
73

2
0.

16
60

95
0.

96
79

05
1.

05
50

65
n

 =
 1

27
3

(–
0.

49
4)

(0
.3

19
)

(3
.0

94
)

(1
.3

40
)

(3
.3

32
)

(–
3.

35
3)

(1
.1

94
)

(–
4.

16
3)

(2
.9

31
)

(2
.0

20
)

[0
.6

22
]

[0
.7

50
]

[0
.0

02
]

[0
.1

83
]

[0
.0

01
]

[0
.0

01
]

[0
.2

35
]

[0
.0

00
]

[0
.0

04
]

[0
.0

45
]

19
86

–2
.7

15
39

3
0.

19
94

57
0.

61
64

84
0.

09
82

50
0.

09
19

96
–0

.1
12

63
1

0.
78

11
41

–0
.2

66
28

9
0.

08
58

97
0.

97
55

59
1.

05
25

75
n

 =
 1

08
(–

0.
73

5)
(0

.6
22

)
(2

.8
91

)
(3

.1
18

)
(4

.0
56

)
(–

6.
27

7)
(0

.8
22

)
(–

1.
47

9)
(0

.2
95

)
(2

.2
31

)

[0
.4

64
]

[0
.5

35
]

[0
.0

05
]

[0
.0

02
]

[0
.0

00
]

[0
.0

00
]

[0
.4

13
]

[0
.1

42
]

[0
.1

98
]

[0
.0

28
]

19
90

9.
70

98
37

–0
.6

13
22

0
0.

98
77

82
0.

10
24

61
0.

04
22

18
–0

.0
93

47
8

–1
.2

56
45

8
–0

.1
22

53
1

0.
14

21
57

0.
98

30
39

1.
04

57
85

n
 =

 1
00

(2
.9

11
)

(–
1.

37
2)

(3
.1

16
)

(2
.9

98
)

(0
.9

65
)

(–
4.

15
3)

(–
1.

63
9)

(–
0.

84
1)

(2
.3

34
)

(2
.1

47
)

[0
.0

05
]

[0
.1

73
]

[0
.0

02
]

[0
.0

04
]

[0
.3

37
]

[0
.0

00
]

[0
.1

05
]

[0
.4

02
]

[0
.0

22
]

[0
.0

34
]

19
93

–0
.8

98
33

6
2.

16
61

41
–0

.5
70

12
2

–0
.0

58
98

4
0.

09
67

15
–0

.0
42

65
8

–1
.1

39
26

9
0.

06
70

08
0.

02
33

51
0.

98
12

35
1.

00
36

61
n

 =
 7

6
(–

0.
23

0)
(5

.3
53

)
(–

1.
53

3)
(–

0.
58

9)
(1

.1
70

)
(–

0.
51

4)
(–

1.
75

3)
(1

.3
05

)
(0

.4
27

)
(0

.1
49

)

[0
.8

18
]

[0
.0

00
]

[0
.1

30
]

[0
.5

58
]

[0
.2

46
]

[0
.6

09
]

[0
.0

84
]

[0
.1

96
]

[0
.6

70
]

[0
.8

81
]

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

N
ot

es
:  

1.
E

st
im

at
ed

co
ef

fi
ci

en
ts

fo
r

E
qu

at
io

n 
1:

ln
C

 =
a

0
+ 

a
1

ln
L

+ 
a

2
ln

I
+ 

1 /2
a

11
[l

n
L

]2
+ 

1 /2
a

22
[l

n
I]

2
+ 

a
12

ln
L

ln
I

+ 
b

1
ln

Z
+ 

1 /2
b

11
[l

n
Z

]2
+ 

b
12

ln
Z

ln
L

.
Fo

r
es

tim
at

ed
co

ef
fi

ci
en

ts
,e

ac
h

ce
ll

pr
ov

id
es

:
es

tim
at

e,
(t

-s
ta

tis
tic

),
[p

-v
al

ue
].

2.
E

co
no

m
y

of
sc

al
e

m
ea

su
re

re
la

te
s

to
th

e
av

er
ag

e
cr

ed
it

un
io

n
an

d
is

de
fi

ne
d

in
E

qu
at

io
n 

2.
Fi

gu
re

s
pr

ov
id

ed
ar

e:
ec

on
om

y
of

sc
al

e
m

ea
su

re
,(

t-
st

at
is

tic
fo

r
E

S
 =

 1
)

an
d

[p
-v

al
ue

].

3.
n

is
th

e
sa

m
pl

e
si

ze
fo

r
ea

ch
pe

ri
od

.



V
ol

. 
20

, N
o.

1
B

ro
w

n 
&

 O

T
ab

le
4

E
st

im
at

ed
C

oe
ff

ic
ie

nt
s

fo
r

th
e

C
os

tF
un

ct
io

n—
C

om
m

un
ity

C
re

di
tU

ni
on

s1

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

A
dj

us
te

d
E

co
no

m
y

Y
ea

r
a

0
a

1
a

2
a

11
a

22
a

12
b

1
b

11
b

12
R

2
of

Sc
al

e2

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

19
83

–7
.8

04
57

6
0.

40
49

91
1.

23
26

91
0.

29
91

10
0.

24
07

21
–0

.2
92

86
7

0.
84

15
29

–0
.1

37
55

3
–0

.0
00

07
2

0.
96

28
4

1.
08

09
57

n
 =

 5
63

(–
1.

73
5)

(0
.8

52
)

(2
.8

77
)

(2
.4

07
)

(3
.0

52
)

(–
3.

07
1)

(1
.0

82
)

(–
0.

82
0)

(–
0.

00
8)

(1
.8

16
)

[0
.0

89
]

[0
.3

98
]

[0
.0

06
]

[0
.0

20
]

[0
.0

03
]

[0
.0

03
]

[0
.2

84
]

[0
.4

16
]

[0
.9

93
]

[0
.0

75
]

19
86

–9
.3

98
44

0
0.

26
53

84
1.

19
12

29
0.

16
97

75
0.

02
19

90
–0

.1
04

13
4

1.
41

58
58

–0
.1

13
17

6
–0

.0
42

25
3

0.
94

72
3

0.
99

82
35

n
 =

 4
0

(–
1.

24
8)

(0
.3

48
)

(1
.8

28
)

(2
.1

27
)

(0
.4

77
)

(–
2.

10
8)

(0
.9

03
)

(–
0.

35
0)

(–
0.

31
6)

(–
0.

02
9)

[0
.2

21
]

[0
.7

30
]

[0
.0

77
]

[0
.0

41
]

[0
.6

36
]

[0
.0

43
]

[0
.3

73
]

[0
.7

28
]

[0
.7

54
]

[0
.9

76
]

19
90

10
.6

43
59

5
0.

65
40

68
–0

.3
51

04
7

–0
.1

23
10

4
–0

.0
37

71
6

0.
06

39
31

–1
.5

40
95

5
–0

.1
12

90
7

0.
15

07
14

0.
99

20
4

1.
07

44
36

n
 =

 3
6

(2
.5

78
)

(1
.1

00
)

(–
0.

62
0)

(–
1.

53
8)

(–
0.

53
2)

(1
.1

02
)

(–
2.

11
6)

(–
0.

84
2)

(2
.1

96
)

(2
.9

32
)

[0
.0

15
]

[0
.2

81
]

[0
.5

40
]

[0
.1

35
]

[0
.5

98
]

[0
.2

80
]

[0
.0

43
]

[0
.4

07
]

[0
.0

36
]

[0
.0

06
]

19
93

–2
.5

98
71

3
–0

.0
26

77
5

0.
66

50
76

–0
.1

24
29

2
–0

.1
47

12
6

0.
10

63
36

1.
24

99
77

–0
.4

19
18

1
0.

13
82

40
0.

98
69

2
0.

99
63

61
n

 =
 2

5
(–

0.
23

4)
(–

0.
02

6)
(0

.8
14

)
(–

0.
73

9)
(–

0.
78

8)
(0

.7
01

)
(0

.5
78

)
(–

1.
26

8)
(0

.8
50

)
(–

0.
08

3)

[0
.8

18
]

[0
.9

79
]

[0
.4

27
]

[0
.4

70
]

[0
.4

42
]

[0
.4

93
]

[0
.5

71
]

[0
.2

22
]

[0
.4

08
]

[0
.9

35
]

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

N
ot

es
:  

1.
E

st
im

at
io

n
of

to
ta

l
co

st
fu

nc
tio

n
fo

r
co

m
m

un
ity

cr
ed

it
un

io
ns

us
in

g
th

e
m

od
el

:
ln

C
 =

a
0

+ 
a

1
ln

L
+ 

a
2

ln
I

+ 
1 /2

a
11

[l
n

L
]2

+ 
1 /2

a
22

[l
n

I]
2

+ 
a

12
ln

L
ln

I
+ 

b
1

ln
Z

+ 
1 /2

b
11

[l
n

Z
]2

+ 
b

12
ln

Z
ln

L
.

Fo
r

es
tim

at
ed

co
ef

fi
ci

en
ts

,
ea

ch
ce

ll
pr

ov
id

es
:

es
tim

at
e,

(t
-

st
at

is
tic

),
[p

-v
al

ue
].

2.
E

co
no

m
y

of
sc

al
e

m
ea

su
re

re
la

te
s

to
th

e
av

er
ag

e
co

m
m

un
ity

cr
ed

it
un

io
n

an
d

is
de

fi
ne

d
in

E
qu

at
io

n 
2.

Fi
gu

re
s

pr
ov

id
ed

ar
e:

ec
on

om
y

of
sc

al
e

m
ea

su
re

,(
t-

st
at

is
tic

fo
r

E
S

 =
 1

)
an

d
[p

-v
al

ue
].

3.
n

is
th

e
sa

m
pl

e
si

ze
fo

r
ea

ch
pe

ri
od

.



A
U

ST
R

A
L

IA
N

 J
O

U
R

N
A

L
 O

F
 M

A
N

A
G

E
M

E
N

T
Ju

ne
 1

99
5

T
ab

le
5

E
st

im
at

ed
C

oe
ff

ic
ie

nt
s

fo
r

th
e

C
os

tF
un

ct
io

n—
In

du
st

ri
al

C
re

di
tU

ni
on

s1

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

A
dj

us
te

d
E

co
no

m
y

Y
ea

r
a

0
a

1
a

2
a

11
a

22
a

12
b

1
b

11
b

12
R

2
of

Sc
al

e2

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

19
83

3.
20

75
90

–0
.2

78
81

8
0.

64
46

92
0.

03
68

88
0.

08
67

93
–0

.1
11

37
0

0.
01

23
62

–0
.4

61
15

7
0.

25
56

44
0.

97
64

4
1.

01
79

23
n

 =
 7

13
(0

.8
69

)
(–

0.
61

3)
(2

.2
78

)
(0

.5
57

)
(2

.6
68

)
(–

2.
64

1)
(0

.0
22

)
(–

3.
66

0)
(3

.1
28

)
(0

.0
48

)

[0
.3

88
]

[0
.5

41
]

[0
.0

26
]

[0
.5

79
]

[0
.0

09
]

[0
.0

10
]

[0
.9

82
]

[0
.0

00
]

[0
.0

02
]

[0
.6

32
]

19
86

15
.9

57
81

7
0.

88
84

13
0.

33
49

84
0.

06
53

49
0.

12
32

30
–0

.1
15

06
5

–4
.5

46
40

3
0.

42
99

44
0.

05
64

85
0.

99
07

3
1.

06
52

52
n

 =
 6

8
(2

.4
60

)
(2

.0
71

)
(1

.8
24

)
(2

.3
98

)
(4

.5
04

)
(–

6.
38

0)
(–

2.
17

6)
(1

.2
03

)
(0

.7
32

)
(3

.3
47

)

[0
.0

16
]

[0
.0

42
]

[0
.0

73
]

[0
.0

19
]

[0
.0

00
]

[0
.0

00
]

[0
.0

33
]

[0
.2

33
]

[0
.4

66
]

[0
.0

01
]

19
90

24
.8

20
03

7
0.

29
01

73
0.

93
89

34
0.

09
06

39
0.

02
97

88
–0

.0
76

79
3

–6
.1

86
49

9
0.

63
12

32
0.

03
01

16
0.

98
26

0
1.

06
46

70
n

 =
 6

4
(3

.2
29

)
(0

.4
15

)
(2

.2
99

)
(1

.8
47

)
(0

.5
42

)
(–

2.
74

8)
(–

2.
58

5)
(1

.5
24

)
(0

.2
86

)
(2

.1
32

)

[0
.0

02
]

[0
.6

79
]

[0
.0

25
]

[0
.0

70
]

[0
.5

89
]

[0
.0

08
]

[0
.0

12
]

[0
.1

33
]

[0
.7

75
]

[0
.0

37
]

19
93

–1
.0

52
48

5
2.

06
13

02
–0

.5
45

79
6

–0
.0

18
36

4
0.

15
34

44
–0

.0
96

72
2

–1
.0

52
31

2
0.

01
78

56
0.

05
15

63
0.

98
33

4
1.

00
11

37
n

 =
 5

1
(–

0.
24

2)
(4

.1
83

)
(–

1.
17

0)
(–

0.
12

0)
(1

.1
39

)
(–

0.
69

5)
(–

1.
36

8)
(0

.3
09

)
(0

.8
45

)
(0

.0
36

)

[0
.8

10
]

[0
.0

00
]

[0
.2

48
]

[0
.9

04
]

[0
.2

61
]

[0
.4

90
]

[0
.1

78
]

[0
.7

59
]

[0
.4

02
]

[0
.9

71
]

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

N
ot

es
:  

1.
E

st
im

at
io

n
of

to
ta

l
co

st
fu

nc
tio

n
fo

r
in

du
st

ri
al

cr
ed

it
un

io
ns

us
in

g
th

e
m

od
el

:
ln

C
 =

a
0

+ 
a

1
ln

L
+ 

a
2

ln
I

+ 
1 /2

a
11

[l
n

L
]2

+ 
1 /2

a
22

[l
n

I]
2

+ 
a

12
ln

L
ln

I
+ 

b
1

ln
Z

+ 
1 /2

b
11

[l
n

Z
]2

+ 
b

12
ln

Z
ln

L
.

Fo
r

es
tim

at
ed

co
ef

fi
ci

en
ts

,
ea

ch
ce

ll
pr

ov
id

es
:

es
tim

at
e,

(t
-

st
at

is
tic

),
[p

-v
al

ue
].

2.
E

co
no

m
y

of
sc

al
e

m
ea

su
re

re
la

te
s

to
th

e
av

er
ag

e
in

du
st

ri
al

cr
ed

it
un

io
n

an
d

is
de

fi
ne

d
in

E
qu

at
io

n 
2.

Fi
gu

re
s

pr
ov

id
ed

ar
e:

ec
on

om
y

of
sc

al
e

m
ea

su
re

,(
t-

st
at

is
tic

fo
r

E
S

 =
 1

)
an

d
[p

-v
al

ue
].

3.
n

is
th

e
sa

m
pl

e
si

ze
fo

r
ea

ch
pe

ri
od

.



AUSTRALIAN JOURNAL OF MANAGEMENT June 1995

credit unions operate from more than one branch and these credit unions are
concentrated in the large subsample. Therefore, there may be some distortion of
results in the case of large credit unions.

Another possible explanation for the significant diseconomies of scale
measured for the total sample and for the subsample of small credit unions is the
existence of agency costs. As discussed by Mester (1991) the separation between
ownership and management is sometimes thought to be greater in mutual
organisations than in corporations as the ability to sell gives shareholders influence
over managers. In credit unions, members cannot sell and hence managers may be
better able to pursue their own goals without fear of takeover. Mester (1991)
found evidence of agency costs in mutual S&L’s operating in California in 1982.
Agency costs were estimated by comparing the efficiency of stock-owned S&L’s
with mutual S&L’s. Such a procedure is impossible in this study as at present
there are no stock-owned credit unions in Victoria. Moreover, the problem may
not be significant as Mester (1993) found the agency problems which appeared
prior to deregulation did not appear post-deregulation and concluded that
deregulation of interest rates had lessened agency problems at S&L’s.

6.4  Summary of Results

Table 9 provides an easy comparison of the results for the different subsamples.
Whilst significant diseconomies of scale are measured in three periods for

the total sample, the subsample results indicate that credit unions display constant
returns to scale except for small industrial credit unions. These results may be
explained by the special circumstances applying to such credit unions in the form
of host company subsidies in areas such as provision of office space and
arrangements for payroll deductions.

7.  Policy Implications

7.1  Implications for Supervisors

The number of credit unions in Victoria has declined over the decade from 164
in 1983 to 90 in 1993. Although the supervisory authorities may not have

explicitly sought this result, it is widely believed that this trend has been
favourably regarded by the supervisors. Supervisors contributed to the trend by
endorsing mergers when credit unions appeared to be failing. There may be many
reasons for encouraging such mergers but our evidence suggests that supervisors
would be unwise to cite economies of scale as one of them. Indeed, this
implication is particularly pertinent because in the case of small industrial credit
unions, there is evidence that these credit unions face diseconomies of scale. It
may even be worthwhile for supervisors to consider whether there is a need for
differential policy between credit unions.

- 16 -
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Table 9

Summary of Economy of Scale Estimates
_________________________________________________________________________

Year Total Community Industry Small Medium Large
_________________________________________________________________________

1983 1.055065* 1.080957 1.017923 1.117375 0.944868 0.866081
1986 1.052575* 0.998235 1.065252* 1.130953* 0.844750 1.026469
1990 1.045785* 1.074435* 1.064670* 1.111702 1.066407 0.910573
1993 1.003661 0.996361 1.001137 1.169832* 0.917447 0.968001
_________________________________________________________________________

Note: * = significant at the 0.01 level.

7.2  Implications for Managers

The results of this study suggest that managers should not look to growth to reduce
average costs. Small industrial credit unions face increased costs with growth,
and, moreover, once diseconomies are exhausted, the average cost curve exhibits
constant rather than increasing returns to scale. The results do not support the
belief that growth will reduce average costs for any category of credit union.

7.3  Implications for Existing Members

The existence of diseconomies of scale implies a conflict between existing
members and new members. Where there is evidence of diseconomies of scale,
growth is expected to increase per unit production costs, thus disadvantaging
existing members. This is likely to apply to members of small industrial credit
unions. For members of other credit unions, where the evidence is consistent with
constant returns to scale, growth does not bring clear benefits to existing members.

8.  Summary and Conclusion

This study differs substantially from the previous Australian study (Crapp 1983)
in methodology, sample and time period yet it provides further evidence on

Crapp’s finding of diseconomies of scale. Crapp found significant diseconomies
of scale but was only able to speculate they were due to the organisational
subsidies to small credit unions as no subsamples were estimated. The results of
this study provide evidence that small industrial credit unions face significant
diseconomies of scale while other categories of credit unions face constant returns
to scale.

(Date of receipt of final typescript: July 1995.)
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Paper, Department of Accounting and Finance, University of Melbourne, December.

- 21 -



AUSTRALIAN JOURNAL OF MANAGEMENT June 1995
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