














5.1 Empirical Specification

In order to test our hypotheses 1 to 2, we employ panel estimation techniques and
analyze the effects of privatization on consolidation at single-entity level. The prin-
cipal structure of the underlying regression equation is as follows:?*

gkt = 01+ < PRIVATIZATION > 409 < M&AS >p 4 +03- < PUBLIC >4, 4

+ 64 < CONTROLS >4y + 8 D(j) + g + epy (3)
j

Here g;; is either the TFP change or one of its components.

In the above specification, public ownership or public control is indicated by
a dummy variable (PUBLIC). In line with the classification of the Banca d’Italia,
we consider a bank to be public if the foundation owns more than 50% of the
bank’s shares. We also use a dummy variable to proxy the immediate privatization
effects, which takes the value 1 if a public bank becomes private in the current
period (PRIVATIZED). In order to measure long-term effects, we include a dummy
variable that takes the value of 1 if the bank is now private but was public three
years ago. This variable enters into the regression equation with lag 1 (in order to
avoid double counting of current effects). Merger and acquisitions are proxied in
a similar fashion (M&AS). In this context it is important to distinguish between
voluntary and distressed mergers. While it can be assumed that most banks engage
in voluntary mergers in order to enhance their productivity, distressed mergers are
arranged to avoid outright default. In fact, because of this, the incidence of the latter
is extremely rare.

In this analysis we use prudential information provided by the Bundesbank and
the Bank d’Ttalia, which collect information on banks considered under distress and
which have therefore merged with another bank. Therefore, if one of the merging
banks was under distress, we use a dummy variable called DISTRESS. 2° In order to
measure longer-term effects, we also include lagged variables.

It is important to note that contemporaneous privatization and consolidation
variables need to be considered as endogenous variables in the above regression
equation. Since the decision to privatize or to merge is likely to depend on the past
performance of the particular bank, we include a set of control variables in the
regression equation. More specifically, we calculate the change in the cost-to-income
ratio (CH_CI) and also include the logarithm of total assets as a measure for the
bank’s size (SI1zZE). All bank-specific variables are then either treated as endogenous
or pre-determined variables. We then apply GMM techniques and use all lags of the
respective bank-specific variables as instruments. In this regard we follow Blundell

24 A full description of the variables can be found in table 14 in the Appendix.

25In case of Italian banks, the dummy DISTRESS takes the value of one when the last supevisory
rating (CAMEL) assigned to the bank involved in a merger as target belongs to the range classified
as "unfavourable" (in a ranking that contemplates the classes "favourable", "in-between", and
"unfavourable"). In case of German banks, the dummy DISTRESS takes the value of one when a
bank has losses amounting to 25% of liable capital or a negative operating result in excess of 25%
of liable capital.
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and Bond (1998) and use all available lags of the endogenous variables dated ¢ — 2
and earlier as instruments in the difference equation, and first differences dated ¢t —1
and earlier in the level equation. We control for the macroeconomic developments
and other time effects by including year dummies for each year in the observation
period.

5.2 Results of the Regression Analysis

We first estimate equation (3) for TFPC as the dependent variable and then run
separate regressions for Germany and Italy (Model A in table 5). With regard to
Italy, the results show that public banks have experienced slower TFP growth than
their private peers. Consistent with this observation, the privatization of banks has
increased their productivity and the improvement is remarkably significant not only
statistically but also in economic terms, although some of the improvement seems to
be reversed in the longer run. This result is in line with Kumbhakar et al. (2001) and
Kumbhakar and Lozano-Vivas (2005) who report increasing bank productivity after
deregulation. With regard to consolidation in the Italian banking sector, voluntary
mergers have an immediate and positive effect on productivity.2¢

In Germany, we cannot measure any privatization effects, simply because no
public bank was privatized in the observation period. It is remarkable, though, that
the ownership variable shows a positive sign, in contrast to the Italian case. In other
words, contrary to the experience in Italy, public banks showed a higher TFP growth
than other banks in Germany. The voluntary merger variable has the expected posi-
tive sign but is statistically insignificant. The short-term effect of distressed mergers
is statistically insignificant as well, while a small negative effect is visible in the
longer run.?”

Part of the success of the privatization process in Italy might be due to the fact
that it also fostered consolidation in the banking sector. Indeed, when a public bank
turns private, it might subsequently be taken over by another private bank. In fact,
the privatization of public banks and their subsequent consolidation with banks
coming from other (private) pillars led to the creation of Italian banking groups.
In order to test this hypothesis, we include in Model B an interaction term of the
privatization and the merger variable. In order to avoid the problem of collinearity,
and because longer-term effects turned out to be largely economically insignificant
anyway in Model A, we exclude these in Model B. In fact, the privatization variable
now becomes statistically insignificant, while the interaction term is not. This gives
support to the hypothesis that the privatization of banks in Italy has broadened
the basis for mergers in the banking sector and, thus, the potential for productivity
improvements.

We now turn to the analysis of the components of TFP change, i.e. technical
change, scale economies, and efficiency change. As regards technical change, the
ownership variable has again different signs in Italy and Germany, indicating that

26Note that since we measure productivity gains, a one-time increase here has a permanent effect
on productivity levels.

27 A note on the Sargan test on over identifying restrictions: For Germany the low p-values point
to some misspecification in the regression equation. In fact, as we will show below, there are partly
opposing effects on the components of TFPC, i.e. on TC, EFC, and SC.
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public banks in Italy benefited less from technical change than other Italian banks,
while in Germany they benefited more. There is also a positive, albeit small effect
of mergers on technical change in Italy. While in Germany the respective signs are
negative, they are also statistically insignificant.

Turning to our hypothesis 2, the results show that in both countries banks bene-
fited from increasing returns to scale when they engaged in voluntary mergers, which
is in line with previous findings (Cavallo and Rossi, 2001). In both countries, public
banks benefited less from scale economies than private or cooperative banks. To
exclude any size effects here, we included size as a control variable (as we did in the
other regression equation). Again, the privatization of banks has a positive impact,
which indicates that privatization has helped banks to grow. It is worth noting, that
it is not the group of privatized banks that has been subsequently merged with an-
other bank (PRIVATIZED x M& AS) that is driving this effect, but instead the "pure"
privatization effect alone.

It has been argued in the literature that the liberalization of markets helps banks
to reorganize their businesses and cut their costs. In fact, efficiency enhancements
seem to play an important role in the productivity gains of privatized banks. It
is worth noting that this effect mainly comes from those banks that merged with
another bank after it had been privatized. Taken this into consideration, the "pure"
privatization effect is even negative, pointing to restructuring costs in the immediate
period after the merger. Also, mergers as such have only a small effect (in the case
of Italy), or none whatsoever, on efficiency change.

In sum, our results show that, in Italy, the privatization and consolidation pro-
cesses have positively influenced productivity growth, as did the consolidation pro-
cess in the German banking market.
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Table 5: The Effect of Privatization and Mergers on TFP Change

Model A Model B
Italy Germany Italy Germany
PRIVATIZED 0.148%** -0.004
[9.47] [0.29]
PRIVATIZED x M& AS 0.144%4%
[7.84]
M&As 0.026*%**  0.016 0.016*%*  0.032%***
[5.02] [1.17] [2.51] 12.68]
DISTRESS -0.054***  0.030** -0.070**%  0.044%**
[2.67] [2.41] 719 [3.50]
M&As LR 0.005 -0.005
[1.05] [1.63]
DisTrRESs LR -0.012%**
[3.40]
PrivaTizep LR -0.017%**
[5.86]
L.PuBLIC -0.064***  0.019** -0.021***  0.018**
[7.20] [2.53] [2.84] [2.47]
L.S1zE -0.002 0.009*** -0.007***  0.006%**
[1.49] [5.02] 8.13] 13.55]
L.CH_ CI -0.056***  0.076%** -0.079***  0.065%**
[3.05] [5.48] [4.42] [5.01]
Test for AR(1) in first differences (p-value):
0.00 0.00 0.00 0.00
Test for AR(2) in first differences (p-value):
0.21 0.02 0.82 0.03
Sargan test of overid. restrictions (p-value):
0.80 0.00 0.97 0.00

* *3k k3kk

Notes: Absolute value of z-statistics in brackets; * significant at 10%; significant at 5%;
significant at 1%. The year dummies coefficient estimates are excluded for the sake of brevity.
Privatized and Privatized LR are dummies variables indicating bank privatization in the current
year and within the last four years excluding the current; Mé&As and M&As LR are dummies
variables indicating bank M&As in the current year and within the last four years excluding the
current; Distress and Distress LR are dummies variables indicating bank distress mergers in the
current year and within the last four years excluding the current; Privatizedx MéAs is a dummy
variable indicating contemporarily bank privatization and merger in the current year; Public is a
dummy variable indicating public ownership; Size corresponds to bank total asset and CH _CT to
cost to income ratio.
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Table 6: The Effect of Privatization and Mergers on Technical Change

Model A Model B
Italy Germany Italy Germany
PRIVATIZED -0.004 -0.003
[1.34] [1.36]
PRIVATIZED x M& AS -0.001
10.12]
M&As 0.004*** -0.003 0.004***  -0.005
[2.83] [1.00]** 16.41] [1.63]
DISTRESS -0.010%* 0.005 0.011%%*  0.003
[2.01] [2.12] 13.32] [0.89]
M&As LR 0.002*** 0.000
[8.29] 10.53]
DisTrESS LR 0.000
[0.15]
PrivaTizep LR -0.0027%**
[7.07]
L.PUBLIC -0.003 0.007#** -0.003** 0.007***
[1.50] [5.09) 12.42] [5.51]
L.S1zE -0.002%**  -0.002*** -0.001%***  -0.003***
[5.71] [8.72] [4.91] [9.75]
L.CH_ CI 0.017%%%  -0.009 0.026*** -0.016
[5.02] [0.84] [11.70] [1.44]
Test for AR(1) in first differences (p-value):
0.00 0.00 0.00 0.00
Test for AR(2) in first differences (p-value):
0.02 0.14 0.07 0.10
Sargan test of overid. restrictions (p-value):
0.84 0.36 0.84 0.88

* *3k k3kk

Notes: Absolute value of z-statistics in brackets; * significant at 10%; significant at 5%;
significant at 1%. The year dummies coefficient estimates are excluded for the sake of brevity.
Privatized and Privatized LR are dummies variables indicating bank privatization in the current
year and within the last four years excluding the current; Mé&As and M&As LR are dummies
variables indicating bank M&As in the current year and within the last four years excluding the
current; Distress and Distress LR are dummies variables indicating bank distress mergers in the
current year and within the last four years excluding the current; Privatizedx MéAs is a dummy
variable indicating contemporarily bank privatization and merger in the current year; Public is a
dummy variable indicating public ownership; Size corresponds to bank total asset and CH _CT to
cost to income ratio.
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Table 7: The Effect of Privatization and Mergers on Scale Economies

Model A Model B
Italy Germany Italy Germany
PRIVATIZED 0.009*** 0.019%**
12.69] 17.51]
PRIVATIZED x M& AS -0.007
[1.25]
M&As 0.008%**  (0.020%** 0.004%#%  0.021%**
17.59] [6.23] 13.55] [6.49]
DISTRESS 0.005 0.023%*#* 0.001 0.028%*#*
I1.53] [5.98] 10.46] [7.57]
M&As LR -0.005***  -0.001
[12.21] [0.80]
DisTrESS LR 0.001 0.001*
[1.48] [1.87]
PrivaTizenp LR -0.005%***
[7.19]
L.PuBLIC -0.005***  0.014* -0.004***  0.014*
13.64] [1.78] 12.76] [1.76]
L.S1zE 0.000* 0.001 -0.001***  0.001
11.93] [0.62] 16.04] [0.63]
L.CH_ CI -0.022***  -0.003 -0.012***  -0.003
[7.22]% [0.91] 13.88] [1.18]
Test for AR(1) in first differences (p-value):
0.00 0.00 0.00 0.00
Test for AR(2) in first differences (p-value):
0.76 0.30 0.35 0.22
Sargan test of overid. restrictions (p-value):
0.20 0.00 0.79 0.00

* *3k k3kk

Notes: Absolute value of z-statistics in brackets; * significant at 10%; significant at 5%;
significant at 1%. The year dummies coefficient estimates are excluded for the sake of brevity.
Privatized and Privatized LR are dummies variables indicating bank privatization in the current
year and within the last four years excluding the current; Mé&As and M&As LR are dummies
variables indicating bank M&As in the current year and within the last four years excluding the
current; Distress and Distress LR are dummies variables indicating bank distress mergers in the
current year and within the last four years excluding the current; Privatizedx MéAs is a dummy
variable indicating contemporarily bank privatization and merger in the current year; Public is a
dummy variable indicating public ownership; Size corresponds to bank total asset and CH _CT to
cost to income ratio.
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Table 8: The Effect of Privatization and Mergers on Efficiency Change

Model A Model B
Italy Germany Italy Germany
PRIVATIZED 0.108%** -0.021*
[7.59] I1.84]
PRIVATIZED x M& AS 0.148%+*
[6.99]
M&As 0.010* -0.009 0.008* 0.000
[1.84] [0.47] [1.84] 10.02]
DISTRESS -0.04*** 0.003 -0.075***  0.003
[2.69] 10.17] 0.61]  [0.16]
M&As LR -0.002 -0.002
[0.45] 10.80]
DisTrRESs LR -0.014%**
[3.29]
Privarizep LR -0.011%**
[5.86]
L.PuBLIC -0.046***  0.006 -0.025%**  0.015%**
16.67] [1.04] 13.94] 13.10]
L.S1zE 0.000 0.005%** -0.003***  0.005%**
[0.05] [3.20] [4.29] 13.35]
L.CH_ CI -0.038** 0.060 -0.053***  (0.022%**
[2.27] [0.73] 13.73] 10.29]
Test for AR(1) in first differences (p-value):
0.00 0.00 0.00 0.00
Test for AR(2) in first differences (p-value):
0.14 0.04 0.88 0.06
Sargan test of overid. restrictions (p-value):
0.69 0.20 0.97 0.13

* *3k k3kk

Notes: Absolute value of z-statistics in brackets; * significant at 10%; significant at 5%;
significant at 1%. The year dummies coefficient estimates are excluded for the sake of brevity.
Privatized and Privatized LR are dummies variables indicating bank privatization in the current
year and within the last four years excluding the current; Mé&As and M&As LR are dummies
variables indicating bank M&As in the current year and within the last four years excluding the
current; Distress and Distress LR are dummies variables indicating bank distress mergers in the
current year and within the last four years excluding the current; Privatizedx MéAs is a dummy
variable indicating contemporarily bank privatization and merger in the current year; Public is a
dummy variable indicating public ownership; Size corresponds to bank total asset and CH _CT to
cost to income ratio.
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6 Conclusions

In this study, we compare productivity growth in the Italian and German banking
markets, two systems that shared similar characteristics at the beginning of the
1990s with regard to their large number of institutions and the existence of publicly-
owned savings banks. Over the last decade both countries have undergone a profound
process of consolidation; However, whereas Germany kept its "three-pillar" system
of private banks, cooperative banks and publicly-owned banks, the Italian banking
system witnessed a profound privatization of its public banks.

We used a unique database provided by the central banks of Italy and Germany
to determine total factor productivity change in both countries. In calculating a com-
mon production frontier — while allowing for differences in production sets through
bank-specific effects — we established a uniform yardstick against which to measure
bank’s performance. In doing so, we avoided the fallacy of comparing performance
measures derived from different production frontiers. On the aggregate level, our re-
sults show that the productivity of Italian banks grew by 3.2% per year during the
period 1994-2004 and that of German banks by 1.2%. As a result, with Italian banks
starting from lower levels, aggregate productivity levels of both countries converged.
It is noteworthy that productivity levels in Italy also converge on a bank-specific
basis. At the same time, productivity growth rates do not converge, indicating that
the evolution of productivity is not yet at its steady state.

In a second step, we took a closer look and analyzed how consolidation and
privatization affected banks individually. We found that banks that had been pri-
vatized saw a strong immediate positive effect on their productivity growth. More
precisely, this effect seems to be driven by those banks that had also been involved
in a merger after they had been privatized. This gives rise to the hypothesis that
it is not privatization per se that fosters greater productivity but the wider range
of consolidation options that comes with it. Further support for this hypothesis is
provided by the fact that mergers do seem to improve productivity in general. This
said, the results also suggest that there is a direct positive privatization effect on
cost efficiency, indicating that liberalization in Italy has helped banks to cut their
production costs.

When it comes to the generalization of the effect of public ownership on banks
productivity growth, some caution is requested. In fact, an important result of our
analysis is that public control over banks had opposite effects on TFP change in
Italy and Germany. The view that state-owned banks are less efficient, because they
maximize social objectives rather than profit and managers experience low effort on
keeping cost in check, seems to be supported by the Italian data but not by the
German ones. This shows that it is difficult to judge public ownership on a general
level without taking into account country-specific circumstances. There is evidence
that low productivity of Italian public banks in the early 1990s may have been
caused by social interference which liberalization might have helped to eradicate.
In contrast, German savings banks are likely to enjoy greater independence, which
might explains their relatively good performance in the past.

In the period in which we were finalizing this paper, a deep and profound financial
crisis has hit the international banking system worldwide. As a result, in order to
preserve the functioning of the banking system and the crucial role that banks play
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in the economy the Governments of many countries have taken significant steps
to recapitalize banks through interventions funded with taxpayers’ money. Even if
Governments have clearly stated that public interventions in the banking systems are
to be considered on a strictly temporary basis, at the moment nobody can actually
foresee what the international financial system will look like five, ten or fifteen years
from now. Once the financial system has recovered from the deep crisis started in
the summer of 2007 (soon, hopefully), we hope that the results of our analysis can
contribute to the (new) debate on the consequences of public- vs private-ownership
of banking systems.
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Table 9: Structure of the Italian Banking System in 1990 and 2004

1990 2004
No. of No. of Assets, Assets, No. of No. of Assets, Assets,
Banks Branchesmillion share Banks Branchesmillion share
EUR ! in % EUR ! in %

Public-Sector Banks 6 2,449 134,664 20.1
g:&i;’gjﬁf{fnal Interest 0 iggg 61;2724,227 e Commercial Banks 243 24045 1879945  79.3
Private Commercial Banks 106 3,981 137,362 20.5
Cooperative Banks 108 3,290 95,004 14.2 36 3,745 228,532 9.6
Mutual Banks 715 1,792 29,096 4.3 Mutual Banks 2 439 3,603 126,369 5.3
Group central institutions 5 ) 15,875 24 —
Branches of Foreign Banks 37 50 10.475 1.6 66 108 137,063 5.8
Total 1,064 17,721 671,409 100 784 31,501 2,371,909 100

63

Source: Banca d’Italia

2. "banche di credito cooperativo"

Public-sector banks ("Istituti di diritto pubblico"), Banks of national interest ("Banche di interesse nazionale"), Savings banks ("Casse di risparmio" and "Monti di credito"),
Private commercial banks ("Banche di credito ordinario"), Cooperative banks ("Banche popolari"), Mutual banks ("Casse rurali e artigiane"), Group central institutions ("Istituti
centrali di categoria").

Table 10: Structure of the German Banking System in 1990 and 2004

1990 2004
No. of No. of Assets, Assets, No. of No. of Assets, Assets,
Banks  Branches million share Banks  Branches million share
EUR in % EUR in %

Commercial Banks' 305 6,699 1,500.34 27.45 168 14,667  2,408.53 31.99
Savings Banks 772 19,288  1,069.94 19.57 477 14,292 1,002.02 13.31
Regional Giro Institutions 12 389 831.99 15.22 Land Banks 12 549 1,505.13 19.99
Credit Cooperatives 3,410 17,689  583.03 10.66 1,336 12,967  576.45 7.63
Regional Institutions of Credit Cooperatives 6 33 228.59 4.18 2 11 210.66 2.79
Specialized Banks? 73 225 1,177.25 21.54 68 2,922 1,731.59 23
Branches of Foreign Banks 60 34 74.04 1.35 84 83 93.34 1.23
Total 4,638 44,357  5,465.18 100 2,147 45,491  7,527.69 100

Source: Bundesbank, Monthly report.
1. 1990 includes: big banks, regional. 2004 includes: big banks and regional. 2. Mortgage banks, building and loan associations, and special purpose banks.
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Table 11: Banking Performance Indicators - Italy

Year Average Net-Interest ~ Non-Interest  Operating Profit Non-Interest Income /  Operating Costs/ Staff costs/ ROE
Total Assets (1) (2) Income (3 Income (3) Costs (3 Before Tax (3) Total Income Total Income Operating Costs
1994 100.0 2.48 0.91 2.36 0.30 26.9 69.5 47.4 1.1
1995 107.3 2.77 0.88 2.44 0.43 24.1 66.9 44.9 2.0
1996 119.2 2.63 1.06 2.43 0.60 28.6 65.8 45.2 5.1
1997 130.9 241 1.12 2.35 0.42 31.7 66.7 44.6 1.9
1998 137.8 2.33 1.51 2.30 0.93 39.2 60.0 39.1 9.2
1999 157.4 2.12 1.58 2.23 0.91 42.7 60.3 39.0 11.0
2000 180.7 2.21 1.74 2.27 1.16 44.1 57.5 36.4 13.3
2001 193.8 2.18 1.47 2.16 0.79 40.3 59.0 37.4 9.1
2002 199.0 2.25 1.30 2.15 0.67 36.7 60.7 38.8 6.5
2003 206.7 2.19 1.41 2.12 0.70 39.1 59.0 38.2 6.7
2004 210.7 2.15 1.37 2.05 0.97 38.9 58.2 38.3 10.7
Source: Banca d’Italia
(1) Total banking system’s assets divided by the total number of banks.
(2)Index numbers 1994=100.
(3)Ratios to total assets.
Table 12: Banking Performance Indicators - Germany
Year Average Net-Interest ~ Non-Interest  Operating Profit Non-Interest Income /  Operating Costs/ Staff Costs/ ROE
Total Assets (1) (2) Income (3 Income 3) Costs ) Before Tax (3) Total Income Total Income Operating Costs
1994 100.0 1.91 0.43 1.43 0.50 18.5 60.9 57.7 6.8
1995 105.9 1.72 0.43 1.38 0.50 19.8 64.1 57.9 6.6
1996 112.6 1.63 0.41 1.30 0.46 20.0 64.0 56.5 6.0
1997 121.7 1.46 0.42 1.19 0.45 22.2 63.3 55.9 6.7
1998 124.6 1.34 0.46 1.15 0.62 25.6 63.7 55.5 9.4
1999 130.9 1.23 0.49 1.14 0.37 28.5 66.2 54.2 5.9
2000 142.3 1.13 0.58 1.17 0.34 34.0 67.9 53.4 6.1
2001 171.6 1.10 0.51 1.15 0.24 31.6 71.0 52.3 4.4
2002 161.7 1.20 0.48 1.14 0.20 28.4 67.7 52.4 2.2
2003 155.8 1.15 0.54 1.13 0.10 31.7 66.9 53.0 -1.7
2004 158.0 1.15 0.47 1.07 0.20 29.0 66.0 53.5 1.8

Source: Deutsche Bundesbank
(1) Total banking system’s assets divided by the total number of banks.
(2)Index numbers 1994=100.

(3)Ratios to total assets.



Table 13: Stochastic Frontier Model - Estimated Parameters

Variable | Coefficient P[|Z|>z] Variable | Coefficient P[|Z|>z] Variable | Coefficient P[|Z|>z]
Inw 0.3241 0.000 Inwilnyy 0.0200 0.000 t -0.1045 0.000
Inw2 0.2668 0.000 Inw1lnyz -0.0311 0.000 2 -0.0008 0.000
Iny1 0.2835 0.000 Inwalnyy -0.0420 0.000 Inyit 0.0019 0.000
Iny2 0.5769 0.000 Inwalnys -0.0677 0.000 Inyat 0.0202 0.000
Iny3 0.4261 0.000 lnwslnyy 0.0360 0.000 Inyst -0.0004 0.2728
Inzi -0.3131 0.000 Inwslnys -0.0757 0.000 Inwit 0.0149 0.000
Inza 0.1060 0.000 Iny1lnz 0.0215 0.000 Inwat 0.0132 0.000
Inwtlnwy 0.0112 0.0006 Iny1lnzo 0.0070 0.000 Inz1t -0.0229 0.000
Inwylnwsa -0.1132 0.000 Iny2lnz; 0.0244 0.000 Inzit 0.0036 0.000
lnwalnws 0.1468 0.000 Iny1lnzs -0.0193 0.000

Iny1lny: 0.0368 0.000 Iny13lnzy 0.0042 0.0009

Iny1lnya -0.0445 0.000 Iny1lnza 0.0171 0.000

Iny1lnys -0.0201 0.000 lnwilnzy -0.0285 0.000 o 0.43549635 0.000
Iny2lny2 0.0696 0.000 Inwilnza 0.0065 0.000 A 3.80702776 0.000
Iny2lnys -0.0480 0.000 Inwslnzy 0.1990 0.000

Inyslnys 0.0595 0.000 lnwalnza -0.0391 0.000

Inz1lnz; -0.0522 0.000

Inzalnzg 0.0077 0.000

y1: Interbank loans; y2: Customer loans; y3: Securities;
wi: Price of fixed asset; wa: Price of labor; z1: Equity; z2: Non-performing loans.
Observations 34076; Log likelihood function: 14374.79; Iterations completed: 6.

Table 14: Regression Variables

Definition

Variable

Acronym

Privatization

Privatized

Privatized LR

Dummy variable that takes the value of 1 if the bank was a publicly owned
bank in year t and is private in t+1.

Dummy variable that takes the value of 1 if the bank was privatized within
the last four years, excluding the current year.

Public Ownership Public Dummy variable that takes the value of 1 if the bank was publicly owned in
year t-1.
Consolidation Merger Dummy variable that takes the value of 1 if the bank was involved in a merger
in year t.
Merger LR Dummy variable that takes the value of 1 if the bank was involved in a merger
in year t-3.
Distress Dummy variable that takes the value of 1 if the bank was involved in a

Distress_ LR

distressed merger in year t.

Dummy variable that takes the value of 1 if the bank was involved in a
distressed merger in year t-3.

Privat. - Consol.

Privatized x Merger

Dummy variable that takes the value of 1 if the bank was privatized and
contemporaneously involved in a merger in year t.
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Table 15: Productivity Change and its Components - Significance Test Italy versus Germany -

Country | Italy Germany Difference Obs.
Divisia 0.074 0.027 0.047%** 26224
TFPC 0.032 0.012 0.020%** 26224
TEC 0.023 0.004 0.019%** 26224
EFC -0.003 0.001 -0.004*** 26224
SC 0.012 0.008 0.004*+* 26224
SE 0.129 0.139 -0.010%** 26224
Y 0.098 0.055 0.044%** 26224
Notes:

TFPC= Total Factor Productivity Change, TC= Technical Change, FFC=
Efficiency Change, SC= Change in Scale Economies, SFE= Scale Elasticities,

Y= Output Change. We tested the statistical significance of the differences in
the values of TFPC and its components using a t-test for unpaired samples.
*** indicates differences are significant at the 1% level.



ee

Table 16: Productivity Change and its Components - Significance Test Germany

Bank Type Private Savings Difference Obs. | Private Cooperatives Difference Obs. | Savings Cooperatives Difference Obs.
Divisia 0.018 0.029 -0.011 5418 0.018 0.027 -0.009 16777 0.029 0.027 0.001 21045
TFPC 0.008 0.013 -0.005 5418 0.008 0.012 -0.004 16777 0.013 0.012 0.001 21045
TEC -0.007 0.004 -0.011%%* 5418 -0.007 0.004 -0.011%** 16777 0.004 0.004 0.000%** 21045
EFC 0.001 0.002 -0.001 5418 0.001 0.001 0.000 16777 0.002 0.001 0.001 21045
SC 0.015 0.007 0.007*** 5418 0.015 0.008 0.007*** 16777 0.007 0.008 0.000%** 21045
SE 0.184 0.135 0.050%*** 5418 0.184 0.138 0.046%** 16777 0.135 0.138 -0.004%** 21045
Y 0.072 0.053 0.019%** 5418 0.072 0.054 0.018 *** 16777 0.053 0.054 -0.001 21045
Notes:

TFPC= Total Factor Productivity Change, T'C= Technical Change, EFC= Efficiency Change, SC= Change in Scale Economies, SE= Scale Elasticities, Y= Output
Change. We tested the statistical significance of the differences in the values of TFPC and its components using a t-test for unpaired samples.
are significant at the 1% level.

k3K >k

indicates differences
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Table 17: Productivity Change and its Components - Significance Test Italy

Bank Type Public Cooperatives Difference Obs. Public Savings  Difference Obs. Public Mutuals Difference Obs.
Divisia 0.069 0.063 0.006 612 0.069 0.071 -0.002 606 0.069 0.080 -0.010 3153
TFPC 0.022 0.022 -0.001 612 0.022 0.027 -0.005 606 0.022 0.036 -0.014%** 3153
TEC 0.020 0.021 0.000 612 0.020 0.020 0.001 606 0.020 0.024 -0.003 3153
EFC -0.002 -0.012 0.009 612 -0.002 -0.007 0.005 606 -0.002 0.000 -0.002 3153
sC 0.003 0.013 -0.010%*** 612 0.003 0.014 -0.010%** 606 0.003 0.012 -0.009*** 3153
SE 0.201 0.149 0.051*** 612 0.201 0.177 0.023%** 606 0.201 0.114 0.087*** 3153
Y 0.019 0.091 -0.071%** 612 0.019 0.073 -0.054%** 606 0.019 0.107 -0.088*** 3153
Bank Type Private Cooperatives Difference Obs. Private Savings  Difference Obs. | Private Mutuals Difference Obs.
Divisia 0.050 0.063 -0.013 903 0.050 0.071 -0.021%%* 897 0.050 0.080 -0.030%** 3444
TFPC 0.027 0.022 0.004 903 0.027 0.027 0.000 897 0.027 0.036 -0.009 3444
TEC 0.026 0.021 0.005*** 903 0.026 0.020 0.006%** 897 0.026 0.024 0.002 3444
EFC -0.011 -0.012 0.001 903 -0.011 -0.007 -0.004 897 -0.011 0.000 -0.011 3444
sC 0.012 0.013 -0.001 903 0.012 0.014 -0.002 897 0.012 0.012 0.000 3444
SE 0.141 0.149 -0.008 903 0.141 0.177 -0.036%** 897 0.141 0.114 0.027*** 3444
Y 0.085 0.091 -0.006 903 0.085 0.073 0.012 897 0.085 0.107 -0.023*** 3444
Bank Type Cooperatives Savings Difference Obs. | Cooperatives Mutuals Difference Obs. | Savings Mutuals Difference Obs.
Divisia 0.063 0.071 -0.008 1102 0.063 0.080 -0.017%%* 3649 0.071 0.080 -0.008 3643
TFPC 0.022 0.027 -0.004 1102 0.022 0.036 -0.014%** 3649 0.027 0.036 -0.009*** 3643
TEC 0.021 0.020 0.001 1102 0.021 0.024 -0.003%** 3649 0.020 0.024 -0.004%** 3643
EFC -0.012 -0.007 -0.005 1102 -0.012 0.000 -0.012 *** 3649 -0.007 0.000 -0.007*** 3643
SC 0.013 0.014 -0.001 1102 0.013 0.012 0.001 3649 0.014 0.012 0.002 3643
SE 0.149 0.177 -0.028*** 1102 0.149 0.114 0.036%** 3649 0.177 0.114 0.064*** 3643
Y 0.091 0.073 0.018*** 1102 0.091 0.107 -0.017%%* 3649 0.073 0.107 -0.034*** 3643
Bank Type Public Private Difference Obs.

Divisia 0.069 0.050 0.020 407

TFPC 0.022 0.027 -0.005 407

TEC 0.020 0.026 -0.005%** 407

EFC -0.002 -0.011 0.009*** 407

SC 0.003 0.012 -0.009 407

SE 0.201 0.141 0.059*** 407

Y 0.019 0.085 -0.065*** 407

Notes:

TFPC= Total Factor Productivity Change, T'C'= Technical Change, EFC= Efficiency Change, SC= Change in Scale Economies, SE= Scale Elasticities, Y= Output
Change. We tested the statistical significance of the differences in the values of TFPC and its components using a t-test for unpaired samples. *** indicates differences

are significant at the 1% level.
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