Mergers Among German Cooperative Banks

A Panel-based Stochastic Frontier Analysis

Günter Lang and Peter Welzel*

University of Augsburg

August 1997

Abstract

Based on an unbalanced panel of all Bavarian cooperative banks for the years of 1989-95 which includes information on 243 mergers, we analyze motives for and cost effects of small-scale mergers in German banking. Estimating a frontier cost function with a timevariable stochastic efficiencyterm we show that positive scale and scope effects from a merger arise onlyif the merged unit closes part of the former branch net work. When we compare actual mergers to a simulation of hypothetical mergers, size effects of observed mergers turn out to be slightlymore favorable than for all possible mergers. Banks taken over byothers are less efficient than the average bank in the same size class, but exhibit on average the same efficiencyas the acquiring firms. For the post-merger phase, our empirical results provide no evidence for efficiencygains from merging, but point instead to a leveling off of differences among the merging units.

Keywords: banking, mergers, efficiency

JEL classification: G21, L29

* We are indebted to the Genossenschaftsverband Bayern for providing us with the data.

Financial support from the Raiffeisen/Schulze-Delitzsch Foundation is grate ful ly acknowledged.

Corresponding author: Dr. Günter Lang, Universität Augsburg, Wiso-Fakultät, D-86135

Augs burg, Germany, phone +49-821-598-4195, fax +49-821-598-4230, e-mail guenter.lang@wiso.uni-augsburg.de.

- 1 -

1 Introduction

Between end of 1990 and 1995 more than 1,400 banks disappeared from the German banking market. This decline in the number of banks at an annual rate of 5.3% is almost entirelydue to mergers and acquisi tions within the industry. Sinc e Germanyis still

�over-banked^ compared to other European countries, this tendencytowards increasing concentration can be expected to continue in the near future, albeit at a somewhat slower rate. From the view of industrial organization as well as from the view of anti - trust policy, the merger wave can be considered as a huge experiment which enables economists to ob serve the complex trade-off between social efficiencylosses and cost efficiencygains. As for the former, increasing concentration tends to strengthen the market power of the surviving firms, resulting in higher prices for loans and services.

This should be particularlyrelevant for mergers among the biggest German banks which were observed for the first time in 1997. As for the latter, large-scale production, a bet - ter mix of outputs, or enhanced management qualitycould lead to higher cost efficiency of merged banks. As Aiginger and Pfaffermayr (1997) have shown for some non-bank - ing sectors, social benefits from reduced costs mayeasilyoffset anysocial costs of higher prices and lower output levels.

In this paper we focus our interest on mergers among cooperative banks. 1 These banks which together make up about 70% of all German universal banks are typicallysmall and are the ones that dominated the merger activities during recent years. More specifi - cally, we analyze cost effects of mergers among Bavarian cooperative banks, which represent byfar the largest subgroup of the German cooperative banking sector and pro - vide us with data on 243 mergers between 1989 and 1995. Following Berger and

Humphrey (1992) , we differentiate between pre-merger and post-merger cost considera - tions. As bank managers claim, the most important pre-merger cost incentive for ac - quiring another bank are size effects, i.e., economies of scale and economies of scope.

Because the magnitude of size effects depends heavilyon the extent to which branches are closed in the post-merger phase (cf. Shaffer, 1993 ), we simulate a range from no branch clo sures to closure of all branches of the acquired bank. Furthermore, we com - pare size ef fects from observed mergers to those of all hypothetical mergers (for a simi - lar approach with regard to hypothetical mega-mergers see Shaffer, 1993 , and Altunbas et al., n.y. ). From Berger and Humphrey (1991) and Lang and Welzel (1995) we know

1

Our dataset enables us to always identifyan acquiring and an acquired bank. Not e, however, that there are no hostile takeovers in our data which explains why we also use the term �merger^.

- 2 -

that in banking X-inefficiencytends to be a much more important source of higher costs than scale inefficiency. We therefore examine differences in the management qualitybe - tween acquiring and acquired banks. If the ac quiring bank is more X-efficient than the acquired bank, we interpret this difference as an incentive for merger, the reason being that additional profit can be created bytransferring management skills to the acquired bank (cf. Berger and Humphrey, 1992 ). In a post-merger analysis of banking costs, we quantifythe change in X-efficiencyafter a merger and therebyevaluate whether the transfer of better management was successful.

So far verylittle work has been done on bank mergers in Germany. Besides the mimeo - graphed paper by Altunbas et al. (n.y.) which presents predicted size effects of hypo - thetical mega-mergers, there is a non-econometric analysis of ex-post performance based on balance-sheets by Tebroke (1993) . In a paper by Vander Vennet (1996) per - formance effects of mergers and acquisitions for the whole EC re gion are examined.

Other empirical studies on German banking concentrate on the measurement of econo - mies of scale and scope and on X-inefficiencyand its components (see Lang and Wel zel,

1997a, 1997b ) and therebyprovide some insights into pre-merger incentives, but do not explicitlyconsider mergers. It should be noted that a meaningful ex-post analysis of bank mergers imposes considerable data requirements. For the present studythis prob - lem could be overcome bybuilding an unbalanced panel dataset con sisting of seven years which should be enough time for merged units to adjust to the new situation. Fur - ther more, a time-varying X-efficiencyterm can be implemented, which enables us to more accurately identify management quality at different points in time.

The plan of the paper is as follows: In section 2 we outline our specification of the banking technologyas well as the implementation and measurement of X-efficiencyand size effi ciency. Section 3 contains a description of the data and the observed merger process. In section section 4 we present our empirical results. Section 5 sums up.

2 Methodology

The concept of a cost function lies at the analytical core of our study. Once estimated in step one of our analysis, the cost function provides us with all information necessaryto determine scale and scope effects of increasing bank size through merging. To allow for differences in the abilities of bank managers to control costs, we estimate a frontier cost function using a stochastic X-efficiencyterm which measures the bank specific dis - tances from their actual cost positions to the best-practice cost frontier. All firms can be ranked relative to this frontier, holding constant all exogenous determinants of banking costs such as out put levels and output structure, input prices, or size of the branch

- 3 -

network. The overall cost efficiencyof a banking firm is then determined byits size effi - ciency(output levels and mixture) and byits X-efficiency. In a second step, we use this information on banking technol ogyand X-efficiencyto analyze the merger activities among cooperative banks.

( )

ln ( , , , ) ln ln ln ln ln ln ln ln ln ln ln ln ln ln

C w y br t a a w b y a w w g w y b y y c br c br d w br e y br f t

kt kt kt kt i ikt i

m mkt m ij ikt jkt j i

im ikt mkt m i mn mkt nkt n m

kt kt i ikt kt i i mkt kt m

= + +

+ +

+ + + +

+ + +

= =

= = ==

= = =

=

å å å å åå å å å å

0

1

3

1

6

1

3

1

3

1

6

1

3

1

6

1

6

0 1

2

1

3

1

6

0

1

2

1

2

1

2

1

2 1

2

1

3

1

6 f t g w t h y t u i ikt i

m mkt m

kt kt

+ + + +

= =

å å ln ln n

( 1 )

To begin with the first step of our analysis, consider the multi-output translog cost function presented in (1) . For each bank k and time period t total costs C are assumed to depend on the vector of factor prices w , the vector of output levels y , the number of branches br , and a trend variable t (see section 3 for detailed information on the data).

Technical as well as allocative X-inefficiencyis represented bythe efficiencyvariable u . Finally, to control for measurement error and cost determinants beyond the control of management, a random term n with the usual properties is added.

To ensure sym met ryand linear homogeneityin input prices, we impose the following re strictions:

a a i j b b m n a d g m a i g

ij ji mn nm i i

i i

im i

ij j

i i

= = = =

= = = = = = =

= = = = =

å å å å å

, , , , , ,

, , , ,

1 2 3 1 6

1 0 0 1 6 0 1 2 3 0

1

3

1

3

1

3

1

3

1

3

�

�

As for the specification of the efficiencyterm u

kt

, we follow the stochastic frontier ap -

proach originallyintroduced by Aigner et. al. (1977). To ensure high flexibilityand to

make full use of the given information, the Battese and Coelli (1992) model is used,

which allows time-varying X-efficiencies for unbalanced panel data. 2 This latter aspect

2

One of the main advantages of a panel is the more accurate prediction of X-efficiency u

kt as the

number of periods is growing. A greater number of observations in a pure cross-sectional sample

does not necessarily reduce the standard error of estimated X-efficiency (cf. Greene, 1993 ).

- 4 - is particularlyimportant in the framework of this paper because the merger activities

over time make a lot of banks disappear from the sample.

Battese and Coelli define the time varying X-efficiencyterm u

kt for a given panel

length of T periods by

( ) [ ]

u t T U

kt k

= - - exp ( ) h . As in most applications of stochastic

frontier analysis, the positive firm effects U

k are as sumed to follow a half-normal

distribution, i.e., U

k

~

( )

N

u

0 2 ,

s . 3 Given the exponential specification of u kt

, X-effi - ciencyis increasing, constant, or decreasing over time, if h > 0 , h = 0 , or h < 0 . Note that h is assumed to be identical for all banks, leaving U k

to capture efficiencydiffer - ences.

Figure 1 :

Time-varying inefficiency and merger activity

1 2 3 4 5 6 7 period

X -Efficienc y

Bank A

Bank B

Bank C

Bank D

Figure 1 provides an illustration of this specification for a 7-year panel and a positive value of h which forces efficiencylevels to increase over time. In this example, only

Bank A can be observed for all seven years, whereas bank C is acquired bythe more efficient Bank B after period 3. At the end of period 5, the relative inefficient Bank D acquires unit B. Efficiencydifferences can therefore easilybe measured as the differ - ence in X-efficiencyat the last period before a merger. To allow for X-efficiencyconse - quences of merging, however, the merged unit has to be defined like a new entrant to the mar ket. Furthermore, the jump to a new efficiencypath has to be corrected bythe trend variable h . Because of the cardinal definition of X-efficiency(for details see be -

3

T his is actuallya slight modification of the approach of Battese and Coelli who assume u to follow the non-negative truncation of a normal distribution which, however, turned out not to be numerically robust.

- 5 -

low), the derivation of merger effects is more sophisticated than in Rhoades (1993) who defines efficiency quartiles and observes movements between them.

The log-likelihood function of our model can be expressed as (cf. Battese and Coelli,

1992 )

( ) ( ) ( ) ( ) ( ) ( )

( )

( ) ( ) [ ]

( )

ln , , , ln ln ln ln ln ln ’

’

’

’

’

L T T

K

k k

K k k

K k k

k k k k

k

K k

K k k k k

b s g h p s g g gh h

gh e g g s h h g gh e g g s h h

2

1

2

1

2 1 1

2

1

2

2

1

2

1 1

1

2

1

1

2

1

1 1 1

1

2

1 1

= - +

é ë

ê

ù û

ú - - -

- - - -

æ è

ç

ö ø

÷ + -

-

- + -

æ è

ç ç ç

ö ø

÷

÷

÷

æ è

ç ç ç

ö ø

÷

÷

÷

+

-

- +

= =

= =

å å å å F

( ) [ ] ( )

-

æ è

ç ç ç

ö ø

÷

÷

÷

-

-

= =

å å

1

1

2 1

2

2

1 1 g

e e g s

k k k

K k

K ’

( 2 ) with s s s u

2 2 2 = + u

, g s s = u

2 2 ,

( ) ( ) h h kt

t T = - - exp ,

( ) F × denoting the cumulative distribu tion function of the standard normal, and e u b kt kt kt kt kt

u C x = + = - ¢ ln . For the latter expression, all exogenous variables of the cost function (1) are stacked into the vector x kt

. T

K

is the number of observations for firm K which maybe smaller than T .

The maximum likeli hood estimation of this function generates estimates of all parame - ters of the frontier cost function as well as of s 2 , h and g .

After solving the maximum likelihood problem (2) , aggregate residuals e can be derived bysubstituting the estimated parameter vector b into the cost function (1) .

Battese and Coelli (1992) have shown that the following formula can be used to get an estimate of firm specific efficiency:

( ) [ ]

( )

( ) X EFF u kt kt k

k k kt k k k

kt k kt k k k u k k u k

u k k u

- = - =

-

- +

æ è

ç

ö ø

÷

=

-

+

=

+

E exp

/

/

exp

* * *

* *

* *

’

’

*

’

e

m s h s m s

h m h s m

h e s s h h s s

s s s h h s

u u u

F

F

1

2

2 2

2

2 2

2

2 2

2 2

with k

*

( 3 )

Because of the multiplicative relationship in a translog cost function, X EFF kt

- can be interpreted as cost ratio of a fullyefficient bank to the deterministic part of the observed unit, i.e.,

( ) ( ) ( ) ] ]

X EFF x x u kt kt kt kt

- = + Î exp ’ / exp ’ , b b 0 1 . A value of one indicates a frontier firm, whereas a value of, say, 0.8 means that this particular bank could reduce its costs to a level of 80% of its actual costs.

- 6 -

A translog cost function is non-homothetic and therefore sufficientlyflexible to allow for a wide range of scale and scope effects. We isolate these size effects of mergers by comparing the aggregate costs of the individual banks to the costs of the merged unit, where we set input prices of all banks involved equal to the input prices of the acquiring firm. In detail, a size-effect measure S EFF

A M

-

,

which considers scale as well as scope consequences is constructed as

( ) ( )

( ) ( )

S EFF

C w y y br br t C w y br t C w y br t

C w y br t C w y br t

A M

A A M

M

A M

M

A A A A M M

M

A A A A M M

M

-

=

+ +

æ è

ç

ö ø

÷ - +

é ë

ê

ù û

ú

+

å å å å

,

, , , , , , , , ,

, , , , , ,

( 4 )

Negative values of S EFF

A M

-

,

indicate a cost advantage of a merger of the (acquiring) bank A with one or more banks M . Note that w and as y represents a vector of input prices and output quantities, respectively.

One open question concerns the treatment of the number of branches of the merged bank in the measure suggested in (4) . A whole range from keeping all previous branch offices - as implicitlyassumed in (4) - to closing all branch offices of the acquired bank in the case of perfect regional overlap seems possible. To separate the impact of scale and scope effects from the impact of the number of branches on our evaluation of a merger´s success or failure, S EFF

A M

-

,

is also calculated in a second version where we reduce the branch network of the merged unit from br br A M

M

+

å to br A thereby assuming post-merger closure of all branches of the acquired unit.

We use the size effect measure not onlyto examine mergers which actuallyhappened but also to make predictions about hypothetical mergers. This is of particular relevance for our studyof cooperative banks because these banks are subject to a principle of regional demarcation which can be expected to prevent them from picking ideal part - ners. In our analysis we follow Shaffer (1993) and Altunbas et al. (n.y.) and simulate all possible pairs of bank mergers. All independent banks in the year 1989 are used as em - pirical basis for these would-be mergers. This amounts to about 430,000 pair-wise mergers for which we calculate size effects. With regard to the definition of input prices, we assume the larger bank to be the acquiring firm.

3 Data

We applythe model specified above to the full sample of Bavarian cooperative banks which cover about 20% of all German universal banks and more than a quarter of the

- 7 -

cooperative banking seg ment. Bavarian cooperative banks are of special interest because of their prominent role in the merger wave: The concentration process started earlier and has been more intense than in other segments of the German banking industry. We had access to data from all banks and all mergers of this part of the industryfor the period

1989-95, allowing the construction of an unbal anced panel. Information about the num - ber of banks and the number of mergers is presented in Figure 2 . 4 Because of some mergers involving more than two firms, the number of disappearing banks exceeds the number of merger cases (265 vs 243). The maximum number of banks participating in one single merger is four. Moreover, to allow for jumps on the efficiencypaths as a con - sequence of merging (recall Figure 1 ), the merged unit is assumed to represent a new independent bank. As a result, the total number of firms in our dataset is 1,179 and therefore larger than the num ber of independent banks in 1989.

Figure 2 :

Number of banks and number of mergers total number of banks: 1179 total number of observations: 5477 total number of mergers: 243

0

200

400

600

800

1000

1989 1991 1993 1995

0

15

30

45

60

75

90

Mergers

(right scale)

banks

(left scale)

A closer look at the merger data in Table 1 shows that - using 1995 prices - more than

60% of all disappearing firms had total assets between 25 and 80 million DM, i.e., were verysmall banks. Interestingly, the size of the average disappearing bank did not in - crease during the obser vation period. Acquiring banks were spread far more evenlyover size classes, with a maxi mum densityin the range of 100 to 150 million DM of total assets. For acquiring banks we observe a time trend with average size growing from 150 million DM in 1989 monotonouslyto 250 million DM in 1995. Conse quently, the per -

4

Information on the distribution of observations over size classes can be found in the Appendix.

- 8 -

centage growth because of mergers has been declining over time. Apart from a few ex - ceptions, the acquiring bank was - measured in terms of total assets - bigger than the ac - quired institution.

Table 1 :

Numbers of mergers by size, 1989-1995

Total assets of disappearing institution (million DM)

0-25 25-

40

40-

60

60-

80

80-

100

100-

150

150-

200

200-

250

250-

350

>35

0

Total

0-25 1 0 0 1 0 0 0 0 0 0 2

25-40 0 1 0 0 0 0 0 0 0 0 1

40-60 1 6 2 0 0 0 0 0 0 0 9

Total assets 60-80 1 2 11 6 0 0 0 0 0 0 20 of acquiring 80-100 0 7 7 6 0 0 0 0 0 0 20 institution 100-150 6 8 17 10 8 9 1 0 0 0 59

(million 150-200 1 12 9 7 2 10 2 0 0 0 43

DM) 200-250 1 2 8 1 5 4 4 0 0 0 25

250-350 1 6 7 6 5 8 1 1 1 0 36

>350 0 5 8 8 6 8 8 2 2 3 50

Total 12 49 69 45 26 39 16 3 3 3 265

Total assets in 1995 prices

The estimation of the cost function (1) is based on information of the complete unbal - anced panel, i.e., is 5,477 observations for 1,179 banks. Everyobservation corresponds to one year. As for the definition of inputs and outputs of a banking firm, we follow the majorityof the literature and relyon the �intermediation approach^ (cf. Sealey and

Lindley, 1977 ). Within this framework, deposits are treated as inputs and loans as out - puts. Total costs therefore con sist of operating and interest costs, the former being de - fined as costs of labor and physical capital. Table 2 gives the minimum, maximum, mean values and the standard deviations in our dataset.

Input quantities are measured bythe annual average of the number of employees, the value of fixed assets in the balance sheet, and the volume of deposits both from nonbanks and banks, respectively. Factor prices for labor ( w

1

) and deposits ( w

3

) are calcu - lated in a straightforward waybydividing expenses through input quantities. For the price of physical capital we draw upon the concept of user-costs: A price w

2

of capital is generated as sum of a bank´s depre ciation rate 5 and its opportunitycost. The former can be inferred from the balance sheet and the income statement. As for the latter, we use the firm-specific interest rate for loans less the expected rise in the value of the

5

Depreciation without write-offs for bad loans.

- 9 -

physical capital employed. We approximate this latter expec tation bythe growth rate of the producer price index for investment goods in Germany.

Table 2

Description of the data, 1989-1995

Variable Description Mean Value Standard-

Deviation

Minimum Maximum total assets (million DM) 184.3 226.7 8.1 3139.0

C total cost (million DM) 11.7 14.3 0.5 192.3 w

1

price of labor

(thousand DM/employee)

83.6 9.8 28.1 154.9 w

2

price of capital (%) 14.6 5.0 3.3 80.4 w

3

price of deposits (%) 4.7 0.8 2.5 12.2 x

1

volume of labor

(employees)

36.4 40.7 2.0 566.0 x

2

volume of physical capital

(fixed assets in million DM)

4.3 5.0 0.02 57.7 x

3

volume of deposits

(million DM)

166.8 202.6 13.3 2480.0 y

1

short-range loans to nonbanks (million DM)

37.8 55.5 0.2 694.5 y

2

long-range loans to nonbanks (million DM)

72.9 88.8 1.1 991.8 y

3

loans to banks (million DM) 21.2 35.0 0.01 903.8 y

4

bonds, cash, real estate investments (million DM)

47.4 64.9 0.9 1496.8 y

5

commissions (million DM) 0.9 1.3 0.001 17.3 y

6

sales from commodities

(million DM)

2.6 4.2 0.001 46.2 br number of branch offices 5.9 5.3 1.0 42.0

Values in 1995-prices; mean values averaged over 1989 to 1995.

The definitions of the output variables are motivated bytheoretical considerations, by the in stitutional setup of German banking, byexamples from the previous literature, and bylimita tions of the data we had access to. In particular we consider six outputs y i i

, , , = 1 6 � : short-term loans to non-banks ( y

1

), long-term loans to non-banks ( y

2

), interbanking assets ( y

3

), a residual output ( y

4

), fees and commissions ( y

5

), revenues from sales of commodities ( y

6

). Long-term loans have a duration of at least four years.

The residual output includes bonds, cash holdings and other assets not covered byloan outputs y

1

to y

3

, with bonds covering more than 80% of this variable. Notice that only share holdings for portfolio purposes were included in this variable which therefore does not cover investments German banks hold in other firms. Using outputs y

5

and y

6

goes beyond the intermediation approach as commonlymodeled: Income from fees and commissions is a proxyvariable to capture an important feature of universal banking in

- 10 -

the German financial sector, namelythe fact that banks buyand sell shares and bonds on behalf of their customers. Revenues from selling commodities, finally, are a specific characteristic of the cooperative banks which traditionallyoperate in rural areas and trade in seeds etc. 6 Since about one third of the banks in our sample no longer engage in these activities, y

6

takes the value of zero for these banks which implies that the trans - log function is not defined. To avoid this problem, we use a substitute value of DM

1,000 in these cases. All other output variables onlytake strictlypositive values for all banks in the dataset.

4 Results

Table A-1 in the Abstract contains parameter estimates from the numerical maximiza - tion of the likelihood function (2) . 7 Apart from the basic model, we also estimated some alternative specifications in order to test whether a restricted form of the error term or of the cost function could have been used. Table A-2 presents the likelihood ratio test re - sults for these models, clearlyindicating that the complete model of the cost function with time-varying efficiencyis the most appro priate. With respect to the main focus of the paper, the most important result is the strong rejection of the hypothesis that a tradi - tional average cost function as opposed to a frontier function could adequatelyrepresent the data. Fur thermore, the hypothesis that efficiencyratios are time-invariant can be rejected, too. The pa rameter h of the exponential function explaining u kt

takes a posi - tive value, suggesting an increasing trend in bank efficiency.

In a next step, efficiencyscores X-EFF were calculated on the basis of equation (3) for all banks and the full range of observed periods. Average values of these predicted

X -EFF for all 10 size classes are plotted against the year of observation in Figure 3 . The definition of the size classes and some more information about the distribution of

X -EFF is given in Table A-3 in the Appendix. As can be seen, average X-efficiency turns out to be about 0.92 which provides us with an important bench mark: The average cooperative bank in Bavaria could reduce total costs - including expenses on deposits - byabout 8.5% without anyadjustments in input prices, output volumes, or the branch -

6

Variables y

5

and y

6

are the best indicators available for the services involved here. Dropping these variables would not be appropriate because on average about 18% of total income are generated fromthese services. For a similar approach see Sheldon (1994) and Sheldon and

Haegler (1993).

7

All calculations were run on GAUSS.

- 11 -

ing network. 8 As a consequence of the positive parameter estimate for h , effi ciency scores rise over time, on average from 0.911 in 1989 to 0.926 in 1995. Fi nally, in terms of X-efficiencylarger banks are somewhat lagging behind their smaller rivals, with this difference even growing over the observation period.

Figure 3

X-Efficiency by size classes and years

0 .88

0 .90

0 .93

0 .95

1 2 3 4 5 6 7 8 9 1 0 size class

efficiency ratio

1995

1992

1989

To analyze actual mergers, we calculate the difference in X-efficiencybetween an ac - quiring and an acquired bank and plot them in Figure 4 against the acquiring firm´s efficiency score.

Figure 4

Ex-ante differences in X-efficiency

-0.2 0

-0.1 0

0.00

0.10

0.20

0.70 0.75 0.80 0.85 0.90 0.95 1.00 efficiency score of acquiring firm

efficiency difference acquired bank more efficient:

47.3%

acquiring bank more efficient:

52.7%

Efficiency difference as X-Efficiency of acquiring bank minus (mean) X-Efficiency of acquired bank(s) for the last period before consolidation. Number of observed mergers: 243.

8

T his result is somewhat more optimistic than previous studies for the cooperative sector (see Lang and Welzel, 1995, 1996 ), which applied other frontier approaches and a smaller dataset.

- 12 -

A positive efficiencydifference could be interpreted as an indicator of an ex-ante incen - tive for merging, because the better man agement qualityof the acquiring firm should to some extent be transferable to the acquired firm, therebyleading to post-merger cost reductions in the merged bank (cf. Berger and Humphrey, 1992 ). It turns out, however, that such ex-ante efficiencydifferences seem to playno major role for mergers among cooperative banks. As illustrated in Figure 4 , in about 47% of the 243 mergers the ac - quired bank was more X-efficient than the acquiring bank. What we see instead looks more like a random process combined with a tendencyfor more efficient acquiring banks being involved in mergers where theyenjoyan efficiencyadvantage and vice versa.

In the next step of our analysis we calculate the size-effect indicator S-EFF for ob served as well as hypothetical mergers. Although the data indicate the existence of increasing returns of scale - the traditional (rayscale) elasticityof cost with regard to an 1%-in - crease of all outputs is about 0.95 -, there is no automatism between the external growth of a bank and a positive size effect of such a merger project. The first reason for this presumption is the non-neutralityof the branching network with respect to costs which can be clearlyinferred from Table A-2 in the appendix. Because German cooperative banks are mostlylocated in rural areas and therefore use a relativelylarge number of branch offices, these cost effects have to be taken into account. The second point to mention are economies of scope, which mayhave a positive influence on the cost side, if the output mixes match well, but mayalso worsen the performance of the merged bank. Both determinants can reduce or even reverse the cost gains from economies of scale. Note in passing that our measure of S-EFF excludes the influence of input prices

(recall equation (4) ).

Table 3

Size-effects of observed mergers on predicted costs

S-EFF Mean Minimum Maximum

Mergers with

S-EFF < 0 no closing of branches 0.5% -4.4% 9.9% 37.4% all acquired branches get closed

-2.4% -10.1% 5.2% 88.1%

Size-effects represent scale as well as scope consequences of mergers. Number of observed mergers: 243.

Table 3 summarizes the results for observed mergers. If the acquiring bank does not close anybranches of the tar get bank, the size-effects of observed mergers range from cost reductions of about 4% to cost increases of 10%. On average, total costs increase by

0.5% due to a merger. Only37.4% of all merger cases provide cost savings due to a size effect, if there are no branch closures. If we turn to the other extreme case - all branch

- 13 -

offices of the acquired banks are closed -, we find no evidence of dramatic cost reductions due to the size effect of merging. On average there is a cost advantage of

2.4% compared to the pre-merger situation with independent banks. This cost advantage has to be considered as an upper limit for at least two reasons. First, the closure of all acquired branch offices will clearlybe an exception, and second, because the implicit assumption that closing branches will not reduce output levels is probably not realistic.

In the real world of cooperative banks, the acquiring bank does not enjoyabsolute free - dom in the selection of merger partners. Due to the principle of demarcation which is still being upheld bythe head association of cooperative banks, a cooperative bank which wants to merge or acquire another cooperative bank is confined to its local or regional neighbors as partners or targets. 9 This im portant restriction raises the question whether size effects from mergers would have been more favorable if others than the observed mergers had taken place. To answer this question, we calculate size effects for all hypothetical pairwise mergers and compare the results to the actual observations.

Figure 5

Size effect distribution for observed and for hypothetical mergers

Observed

Mergers

Density

Hypothetical

Mergers

-8% -4% 0% 4% 8% 12% 16% 20% increasing costs

decreasing costs

S-EFF values on abscissa; no closing of branches. Number of hypothetical mergers: 430,115; number of observed mergers: 243.

Our results are illustrated in Figure 5 where we plot calculated S-EFF values for ob - served and hypothetical mergers against their relative frequencies. The cost changes for

9

We know of no case where a cooperative bank acquires a bank which is not a cooperative bank.

- 14 -

all hypothetical mergers cover the range from -7.9% to +19.9%. This is a much nar - rower and more plausible interval than the range from -56.7% to +73.0% found for mega-mergers by Altunbas et al. (n.y.) . 10 On average, our calculations for simulated mergers predict a cost increase of 1.6%, which is slightlymore unfavorable than the value found for mergers actuallyobserved (recall Table 3 ). Interestingly, in spite of the geographic restrictions on external growth imposed bythe demarcation principle, the distribution of size effects for observed mergers is superior to the one for simulated mergers, i.e., a random match of banks produces less attractive results than the actual merger process. This can be concluded from comparing the densities in Figure 5 . Note, how ever, that the best simulated merger is byfar better than the best actual merger and that relative - as opposed to absolute - frequencies are depicted in Figure 5 . In absolute terms the observed merger with the most favorable size effect is ranked at number 548 out of 430,115 potential mergers, the second best is ranked at 661, and so on.

Let us finallyturn to the ex-post performance of merged banks, i.e., the question whether there exists a positive relationship between the difference in X-efficiencybe - fore the merger and the after-merger performance. For a graphical demonstration of our results see Figure 6 , where for all observed mergers the pre-merger difference in X -EFF

(�efficiencydifference^) is plotted against the change in X-EFF (�efficiencygrowth^).

As for the latter, we estimate the growth in X-efficiencyfrom the acquiring bank to the merged unit in a one-year comparison. Note that a merged unit is defined as a new firm, because otherwise no jump in cost efficiencywould be possible. To control for the in - creasing trend in X-efficiency, the observed change is corrected bythe corresponding h term. After this correction, only42.8% (the sum of field Iand field IV) of the merged banks showed an outperforming improvement in X-EFF , whereas 57.2% enhanced their

X-efficiency by less than the trend or reached even lower efficiency levels.

10

In their analysis Altunbas et al. (n.y.) find on average important cost incentives for bank mergers.

Since theyreport extremelystrong diseconomies of scale, the cost disadvantages of increased size have to be overcompensated byextremelystrong economies of scope which in our viewis not very is not very plau sible.

- 15 -

Figure 6

Ex-post performance of mergers

Field IV:

27.4%

-0.15

-0.05

0.05

0.15

-0.20 -0.10 0.00 0.10 0.20 efficiency difference

efficiency growth

Field II:

37.3%

Field I:

15.4%

Field III:

19.9%

Efficiency difference as X-Efficiency of acquiring unit minus (mean) X-Efficiency of acquired unit(s) for the last period before consolidation. Efficiency growth calculated as X-Efficiency of merged bank in the first period after the merger minus X-Efficiency of acquiring unit for the last period before consolidation.

Number of observations: 243.

More interestingly, from comparing field Ito field IIand field IV to field IIIwe con - clude that out of the 52.7% share of mergers in which an X-efficiencyadvantage of the acquiring bank existed, less than one third (15.4% vs 37.3%) could sustain or even in - crease the advantage of the acquiring bank. Apparently, the transfer of superior man - agement qualityto a badlymanaged part of a newlymerged bank does not work well or at least does not work quickly. If, however, the acquired bank was more X-effi cient, as was the case in 47.3% of all mergers, outperforming efficiencygrowth was more fre - quent than underperformance or deterioration (27.4% vs 19.9%). Taking both results together, our estima tions suggest that a leveling off in efficiencydifferences due to mergers seems more realistic than the notion of domi nance of the acquiring firm for the management quality of the merged unit.

5 Conclusion

In this paper we made a first attempt at analyzing the size and X-efficiencyeffects of observed mergers in the German banking industry. We could base our empirical estima - tions on data from 243 mergers among Bavarian cooperative banks during the years of

1989-95. We would like to emphasize that while cooperative banks dominated the re - cent merger wave in German banking, results inferred from these mergers are probably not transferable to the kind of mega-mergers in the offing.

- 16 -

One of our main conclusions is that favorable size effects typicallyarise onlyif some or manybranches of an acquired banks are closed in the post-merger phase. This is in line both with the reasoning of �Bayerische Vereinsbank^ and �Bayerische Hypotheken- und

Wechselbank^ which serve an almost identical geographical market and announced a merger in July1997 and with the fact that Germanyis �over-banked^ in the sense of having roughlytwice the number of bank branches per person than other industrialized countries (cf. Economist, 1997, p. 69 ). Comparing actual mergers to simulations of all potential mergers we find that size effects of actual mergers are slightlybetter than the size effects of hypothetical mergers. The principle of regional demarcation which forces cooperative banks to pick onlyneighboring banks as partners therefore did not impede the realization of size effects through mergers. We also conclude that pre-merger X-effi - ciencyadvantages of acquiring banks are not the driving force behind the mergers ob - served. As for post-merger performance, we find no evidence for ex-ante X-efficiency advantages to transform into superior performance ex-post. Instead, our results point to a leveling off in efficiency differences after mergers took place.

There clearlyare quite a number of issues still open to discussion and closer examina - tion. To name just two, let us mention first the fact that we dealt onlywith the cost side of bank mergers. A complete evaluation of the merger process would also have to con - sider the revenue side, in order to find out whether mergers increase market power (see

Lang, 1996 , with results pointing in this direction). Second, one could ask whether a merged bank needs a longer period of adjustment than the one presumed in our analysis of post-merger efficiency.

- 17 -

Appendix

Table A- 1 :

Parameters of the Cost Function

Variable Estimate Standard-Error Variable Estimate Standard-Error s u

2 0.01020 0.00063 *** 0.5 ln y

1

ln y

5

-0.00633 0.00570 g 0.88588 0.00772 *** 0.5 ln y

1

ln y

6

-0.00090 0.00064 h 0.03315 0.00566 *** 0.5 ln y

2

ln y

2

0.10943 0.01542 *** const 1.85347 0.10499 *** 0.5 ln y

2

ln y

3

-0.00313 0.00367 ln w

1

0.28374 0.04987 *** 0.5 ln y

2

ln y

4

-0.04288 0.00736 *** ln w

2

0.02845 0.03506 0.5 ln y

2

ln y

5

-0.01108 0.00885 ln w

3

0.68780 0.05867 *** 0.5 ln y

2

ln y

6

-0.00211 0.00090 ** ln y

1

0.15832 0.02624 *** 0.5 ln y

3

ln y

3

0.03056 0.00094 *** ln y

2

0.27306 0.04579 *** 0.5 ln y

3

ln y

4

-0.03773 0.00252 *** ln y

3

0.20885 0.01434 *** 0.5 ln y

3

ln y

5

0.00324 0.00300 ln y

4

0.27385 0.02681 *** 0.5 ln y

3

ln y

6

0.00011 0.00028 ln y

5

0.08778 0.02684 *** 0.5 ln y

4

ln y

4

0.10508 0.00491 *** ln y

6

0.03219 0.00345 *** 0.5 ln y

4

ln y

5

0.00342 0.00517

0.5 ln w

1

ln w

1

-0.02383 0.02341 0.5 ln y

4

ln y

6

0.00104 0.00057 *

0.5 ln w

1

ln w

2

0.00551 0.01082 0.5 ln y

5

ln y

5

0.01925 0.00308 ***

0.5 ln w

1

ln w

3

0.01833 0.02059 0.5 ln y

5

ln y

6

0.00016 0.00063

0.5ln w

2

ln w

2

0.00869 0.00704 0.5 ln y

6

ln y

6

0.00823 0.00040 ***

0.5 ln w

2

ln w

3

-0.01420 0.01075 ln br 0.03448 0.02386

0.5 ln w

3

ln w

3

-0.00413 0.02208 0.5 ln br ln br 0.02910 0.00591 *** ln w

1

ln y

1

0.02159 0.00974 ** ln br ln w

1

-0.00400 0.00685 ln w

1

ln y

2

-0.04447 0.01232 *** ln br ln w

2

0.01068 0.00477 ** ln w

1

ln y

3

0.01048 0.00438 ** ln br ln w

3

-0.00668 0.00683 ln w

1

ln y

4

0.00195 0.00797 ln br ln y

1

0.00656 0.00469 ln w

1

ln y

5

0.02789 0.01009 *** ln br ln y

2

-0.02396 0.00682 *** ln w

1

ln y

6

0.00330 0.00095 *** ln br ln y

3

0.01379 0.00211 *** ln w

2

ln y

1

0.00947 0.00579 ln br ln y

4

0.00036 0.00458 ln w

2

ln y

2

-0.00768 0.00969 ln br ln y

5

-0.00119 0.00451 ln w

2

ln y

3

-0.00365 0.00295 ln br ln y

6

-0.00041 0.00051 ln w

2

ln y

4

0.00048 0.00545 t -0.02715 0.00554 *** ln w

2

ln y

5

-0.00454 0.00669 0.5 t t 0.00966 0.00051 *** ln w

2

ln y

6

0.00147 0.00067 ** t ln w

1

-0.00053 0.00192 ln w

3

ln y

1

-0.03106 0.00940 *** t ln w

2

-0.00426 0.00109 *** ln w

3

lny

2

0.05216 0.01331 *** t ln w

3

0.00479 0.00194 ** ln w

3

ln y

3

-0.00682 0.00443 t ln y

1

-0.00085 0.00100 ln w

3

ln y

4

-0.00243 0.00776 t ln y

2

-0.00423 0.00145 *** ln w

3

ln y

5

-0.02336 0.01173 ** t ln y

3

-0.00037 0.00047 ln w

3

ln y

6

-0.00477 0.00097 *** t ln y

4

0.00183 0.00078 **

0.5 ln y

1

ln y

1

0.11605 0.00829 *** t ln y

5

0.00206 0.00094 **

0.5 ln y

1

ln y

2

-0.03986 0.00904 *** t ln y

6

0.00026 0.00010 ***

0.5 ln y

1

ln y

3

-0.01970 0.00269 ***

0.5 ln y

1

ln y

4

-0.04608 0.00515 *** observations 5477

- 18 -

Table A- 2

Likelihood-Ratio Tests

Null-Hypothesis ln L Test Statistics Critical Value Conclusion

Complete Model -9260.5

Time-invariant inefficiency

( h = 0 )

-9234.5 52.0 6.63 Reject H

0

No inefficieny

( g h = = 0 )

-7621.9 3277.2 9.21 Reject H

0

No technical progress

( f f g h i m 0 1

0 = = = = , i m = = 1 2 3 1 2 6

, , , , ,