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1 Introduction
As it is for other other countries, the Depression of the 1930s is considered
to be an exceptional event in the economic history of 20th century Germany.
For Germany, the Depression takes on added significance because it made
the Nazi regime possible. While there obviously must be other political
reasons which gave rise to Hitler in Germany, post WWII economic policy in
Germany was influenced by the desire to prevent economic conditions which
could give support to extreme right wing causes. Yet from the point of view
of modern economic theory, the cause(s) of the Depression in Germany still
appear to be unclear. In this paper we try to evaluate the role of fiscal policy
and the role of real wages in the Depression and recovery. We find that fiscal
policy influences the economy to a limited extent, whereas the behavior of
real wages might have been very important for the economy. Finally, changes
in productivity also might have been very important for the economy, but
we do not have a story which can account for these changes.

In 1928 per-capita GDP reaches its peak in Germany, one year before the
U.S. Other than that, the effects of the Depression on the German economy
are of a similar magnitude as in the U.S., see Figure 1 and 2. Output declines
by about thirty-five percent and employment declines by about thirty percent
from peak to trough. 1 While the U.S. recovery phase stalls after about three
years in 1936, Germany's recovery lasts for five years until 1937. Of the
expenditure components, private consumption in Germany gradually declines
by about 25 percent and never recovers, while private investment collapses
to thirty percent of its 1928 value in 1932 and then stages a rapid recovery,
see Figure 3.

Figure 1. Output in Germany and the U.S.
[GNP per capita: Germany 1928 to 1938 and U.S. 1929 to 1939; each series
detrended with the long-run average growth rate; each series normalized to

100 at peak]
Figure 2. Employment in Germany and the U.S.

[Per capita hours worked; each series normalized to 100 at peak]
Figure 3. Investment and Consumption in Germany

1 Output (GDP) and the expenditure components are per capita and detrended. For
Germany we use the pre-WWI growth rate of 1.86%, which is also close to the overall
20th-century growth rate of the German economy. For the U.S. output we use the long
run average growth rate of xx percent.
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[Per capita real private investment and consumption, 1928 to 1938; each
series detrended with the long-run average growth rate; each series

normalized to 100 at peak]
Figure 4. Exports and Imports in Germany

[fraction of GDP, 1928 to 1938]

Although the Depression appears to be of a similar magnitude in Ger-
many and the U.S., it does play a different role in Germany's interwar period.
While the Depression alone represents a singular event in 20th century U.S.
economic history, the whole of the interwar period appears to be an excep-
tional event in 20th century German economic history, see Figure 5. Over
the duration of WWI, per-capita GDP declined by 30 percent, and output in
the Weimar Republic never really recovered to the pre-WWI levels. Even in
1928, when the Weimar Republic's economy is at its peak, output is still be-
low the trend growth level. A number of economic historians have suggested
that the cause of the Depression in Germany is to be found in the twenties,
for example Borchardt (1979).

Figure 5. Output in 20th Century Germany and the U.S.
[per capita real GDP 1900 to 1994 ]

1.1 Data Issues
Before we study the Depression in Germany we would like to point out that
there are considerable data problems for this period of German economic
history. Reliable official statistics are not collected before the late twen-
ties, and government budget obfuscations related to the Versailles reparation
payments, and the Nazi rearmament program often make published official
data unreliable. The standard source for German historical data is Hoff-
mann (1965), which represents an exhaustive collection of economic data
from the mid 1800's on. Most of the English literature reports Hoffmann's
data or relies on it for its own estimates, e.g. Maddison (1991, 1995) and
Mitchell (19xx). Nevertheless Hoffmann's data has received some criticism
in recent years. For example, Fremdling (1995) reviews Hoffmann (1965)
for the pre-1913 time period, and suggests that his income numbers are bi-
ased downward. Fremdling suggests that a major revision is necessary, which
apparently has not been done yet. For the interwar period, Ritschl and Spo-
erer provide a complete revision of the NIA data, a description of which is
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provided in the Appendix following the text of this paper. In our study of
the German economy we rely on Ritschl and Spoerer's data set. There are
differences in the data sets, for example Ritschl's revised GDP series shows
the peak of German GDP in 1928, not in 1929 as does Maddison (1995), and
GDP declines more for Ritschl's estimates.

Figure 6. Two Measures of German Output.
[graph with per-capita GDP, 1925 to 1938, from Ritschl, and Maddison]

1.2 Outline of the Paper
• The Standard Growth Model

– Fiscal Policy

* Bruning 1930-32: austerity policies
* Hitler 1933-1938: fiscal expansion

– Productivity

– Reparations and Foreign Investment

• The Labor Market

– Were wages too high in the depression?

– Did high wage growth in the mid/late twenties contribute to the
depression?

• Not covered: monetary policy (high interest rates) and the banking
crises (DANAT bank collapse)

3



2 Fiscal Policy in the Growth Model
We first discuss the history of fiscal policy and then we quantify the effects
of the changes in taxes and spending.

2.1 A Brief History of Fiscal Policy in Germany2
Government plays a bigger role in the Weimar Republic than in the pre-WWI
German Reich, at least in terms of the share of government spending and tax-
ation in GNP. The main expenditure components of the central government,
the Reich, are social spending (about 40% of the Reich budget, excluding
education) and agricultural subsidies. The main tax sources are a corpora-
tion tax, income tax and a turnover (sales) tax. For the fiscal budget of the
Weimar Republic the fact that the party system is fragmented turns out to
be a big problem. Almost all administrations are coalition governments with
weak support in the parliament. These weak coalition governments cannot
impose reductions in spending or raise taxes, and are constantly faced with
problems of financing the budget deficit. In particular, the Reich govern-
ments are unable to implement a long-term borrowing policy, and are forced
for the most part to rely on short term borrowing. 3 The recession of 1928/29
then leads to the collapse of the Great Coalition because the coalition mem-
bers cannot agree on how to finance the deficits of the unemployment in-
surance (UI) system and how to reform the tax system.' Although UI was
set up just a few years before such that it would be independently financed
out of employer and employee contributions, the Reich remained responsible
for any deficits of the system. The employer/employee contributions to UI
were set to cover a temporary maximum of 1.4 million unemployed. In July
1928 UI was paid to 1.155 millions, and this was the month with the smallest
number of unemployed. At the same time, because of reduced profits indus-
try pushes for tax reductions and the abolition of the collective bargaining
system (more on that in the next section).

2 This short sketch of public finances in the Weimar Republic relies heavily on James
(1986). Unless otherwise noted, numbers quoted are from this source.

3 For example, although most contemporaneous observers agree that there is too much
administrative overhead, that is activities at the Reich are duplicated at the state and
municipal level, a reform of the governmental system is not undertaken.

4 The Great Coalition members include the SPD (Social Democratic Party of Germany),
the BVP (Bavarian People Party), and the liberal-conservative DVP (German National
People Party).
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For the following discussion we display the time path of government
spending, transfers and taxes in Figures 7 through 9. Figure 7 displays per-
capita government spending, detrended with the long-run growth rate of 1.86
percent. Government investment is in buildings and works, and it excludes
investment by the post office, national railway and government-financed res-
idential investment. We include the latter in private investment spending.
Figure 8 is detrended per-capita government transfers. Figure 9 includes our
estimates of the average income and sales tax rate. The direct tax measure is
the sum of nominal direct taxes and contributions to social security divided
by nominal factor income. The indirect tax measure is the ratio of indirect
taxes to GDP. All data are taken from Ritschl.

2.1.1 Bruning government

The Great Coalition is succeeded by the Braining cabinet, March 1930 to May
1932. Bruning has no majority in parliament, but he does have the trust of
the president, Hindenburg. A particular feature of the Weimar constitution
allows Briining to govern through a series of Presidential Decrees (Notverord-
nungen). The cabinet consensus is that the Reich budget has to be balanced
because (1) otherwise the government is subject to demands from lenders
(banks) and (2) government borrowing displaces, or crowds out, private bor-
rowing (investment) in the ongoing recession. In consequence, the Bruning
cabinet then embarks on an austerity policy for its two years of existence.

The Bruning cabinet's spending cuts are reflected in Figure 7. The most
(in)famous cuts are the reductions of civil service pay: from December 1930
to December 1931, civil service pay is cut by about 20 percent.' These pay
cuts not only apply to the Reich, but also to state and municipal employees.
Government spending on investment goods is also substantially scaled back;
for example, expenditures on housing construction are cut by 60%.' The
measures of the Bruning cabinet are reflected in the decline of government
spending from 1930 to 1932. 7 The Bruning cabinet also cuts subsidies by 25
percent, although this is not reflected in our numbers for government trans-
fers, Figure 8. In order to balance the budget of the UI system, benefits are

'Besides reducing government expenditures, the civil service pay cuts were also sup-
posed to signal that similar pay cuts should be implemented in the private sector.

°The cuts on housing expenditures are reflected in our private investment series.
7 1t is also apparent that the predecessor Great Coalition is already cutting back on

investment projects in 1929.
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cut and contribution rates are raised.' Finally, in order to raise revenues a
variety of income surtaxes are introduced, but the basic income and corpo-
ration tax structure is not changed. The cabinet also increases a variety of
indirect taxes. Because the Reich reduces transfers to the states, the states
and municipalities start to increase local taxes. Figure 9 captures the higher
income taxes, but it does not reflect the higher indirect taxes. There might
have been some tax avoidance here.

2.1.2 Hitler government

In May 1932 Bruning looses the trust of the president Hindenburg and after
two short interim governments (Papen and Sccleicher) Hitler is appointed
Reich chancellor in January 1933. In terms of economic policy, the Hitler
regime does not represent a radical break with past conservative policies, at
least until 1936 (James 1986, Overy 1982).

The Hitler government maintains the tax rate increases of the Bruning
government, and it starts to implement some work programs, which were
discussed in the Bruning government. These work programs remain limited
because of continued concern about the inflationary impact of large deficit fi-
nanced work creation programs. As part of the takeover of the state and local
governments (Gleichschaltung), the Reich government now enforces balanced
budgets for state and municipal governments, and the overall government
budget deficit as a fraction of GDP does not exceed 5 percent until 1935.
Some of the higher investment spending by the Reich then just replaces re-
duced state and municipal investment, and large infrastructure programs,
such as Autobahn construction only become quantitatively important by
1935/36, Ritschl (1999). On the other hand, rearmament immediately be-
comes an important part of the government budget: before 1935 military
spending represents 20 percent of the Reich budget, and after 1935 that
share increases from 50 percent to 80 percent, Ritschl (1999). This increase
of government spending is reflected in Figure 7.

The more radical economic measures of the Hitler regime are the disso-
lution of the unions, whose remains are absorbed into the German Labor
Front (Deutsche Arbeitsfront DAF), and a drastic enforcement of the system
of price and wage controls started by the Bruning government. In order to

8 The benefit rates are cut by 5% in June 1931, and in December 1931 the duration of
benefits is shortened to 16-20 weeks. The contribution rate is raised from 4% of wages to
4 1/2% in July 1930, and another 6 1/2% in October 1930.
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maintain low wages in the mid thirties, the regime imposes, with limited
success, restrictions on labor mobility. The system of agricultural price con-
trols is also used to support the system of wage controls. Finally, the use of
price controls leads to significant quality reductions, especially for consumer
goods. The turning point towards a state controlled economy is the Four
Year Plan of 1936/37 which reallocates resources from private industry to
government controlled steelworks.

2.2 Quantifying the Effects of Fiscal Policy
Fiscal policy during the period 1925-1938 consisted of dramatic changes in
both taxes and spending. The path of taxes suggests the possibility of large
distortions which may have contributed to the slump. The large increase
in spending in the period after 1932 may have had significant wealth effects
which may help explain the recovery. In this section we use the neoclassical
growth model to assess these possibilities. We find that the effects of distor-
tionary taxes may explain about 5 percentage points of the decline in hours
and output from 1928-1932. The wealth effects of government spending are
large and may explain as much as 15 percentage points of the expansion from
1933-1938.

2.2.1 The Model

There is a representative agent with preferences over consumption, ct and
leisure, 1 — n,t,

00

E f3 t {In ct On — ntil ,
t=o

with ri > 0, 0 < Q < 1. The household consumes and accumulates capital
subject to an income tax,r and an expenditure tax, r,?. Its date t budget
constraint is

(1 + 4) (ct + xt) < (1 —	 (wtnt + rtkt) —

where xt denotes purchases of investment goods, k t is the household's begin-
ning of period stock of capital, tut is the wage, rt is the rental rate on capital,
and tki is a lump-sum tax. The household initial capital stock, ko is given.
Capital accumulates according to

= (1 - 6)k +xi,.
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The household rents capital and labor services to profit maximizing firms
who combine it to produce output, y t according to

Vt exP(O t.) ki eltntr

where 0 < a < 1, Bt is a transitory disturbance to productivity and -y > 1 is
the growth rate of labor augmenting technology.

The government uses its tax revenues to purchases goods gt which are
assumed not to be productive. Later we will consider the possibility that
some of the infrastructure spending was productive and contributed to the
recovery. We assume the government satisfies its budget constraint on a
period by period basis:

gt = rit intnt r itr t ict +4ct + Tilt Ot.

Given sequences for the fiscal policy variables and technology, a perfect
foresight competitive equilibrium of this economy can be defined in the usual
way. In this equilibrium markets for goods, capital and labor all clear. Goods
market clearing requires

yt = ct + xt +gt.

Parameterization To assess the role of fiscal policy we set O t = 0 and
ry = 1.0186, the annual trend growth rate of per capita GDP in Germany,
1901-1913. We use an estimate of labor's share in GDP to select a value for
a. Our estimate of labor income for this purpose is broad and includes wages
and salaries, a proportion of proprietors income and the social security con-
tributions of employers.' The discussion of the labor market below highlights
significant changes in the structure of worker compensation which shows up
in our labor share measure as a downward trend, from about 0.69 in 1925
to about 0.63 in 1938. We use the mean over this period, 0.66. The annual
depreciation rate 6 is 0.0122, which is consistent with our data on the capital
stock. We set /3 = 1/(1.04) and 71 so that in steady state 1/3 of the time
endowment is spent working. We consider several alternative specifications
of fiscal policy. For this we use the sequences of taxes and government spend-
ing shown in Figures 7 through 10. In keeping with our assumption about

9We assume that 90% of proprietors income in forestry and agriculture is labor income.
We assume that in trade and industry, the share of labor income in proprietors income is
the same, as the labor income share for the economy as a whole.
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government spending, we add the consumption and investment components
of spending to derive the sequence of spending used in the model. The exact
assumptions we make about the sequences are outlined in the next section.

Experiments We begin the computations assuming that the initial date
is 1925. Given a value for k1925, sequences of fiscal policy variables from 1925
onward, and assumptions about tax rates and spending in the long run we
compute perfect foresight equilibria for three cases. In each case we choose
ki925 so that the capital-output ratio in the initial period corresponds to our
estimate of this ratio for 1925, 5.1. The first case we study assumes that
government spending, as a fraction of income, is constant at its long run
level. In this case tax rates are assumed to equal their empirical values until
1938, and to remain at their 1938 levels thereafter (along the transition to
a new steady state). The second case assumes the tax rates are fixed at
their 1925 levels and that spending follows its empirical sequence until 1938.
We calibrate the initial value of government spending to correspond to its
share in GDP in 1925 (13 percent). Obviously the degree of permanence of
the spending increase is relevant for assessing the quantitative impact of the
spending. In 1938 government spending had risen to 30 percent of GDP.
We assume that after 1938 spending drops within 3 years to a level that
approaches 20 per cent of GDP in the long run. This corresponds to the
government spending share for Germany in 1995.

The final case we consider combines the tax and spending sequences, and
addresses uncertainty over fiscal policy. It seems hard to imagine that the
massive increase in government spending after 1932 was anticipated before
that time. This is important in the neoclassical model because of the ample
opportunities for intertemporal substitution which can lead agents to adjust
their decisions before the spending actually materializes. We assume that
before 1932 agents believe that the long run level of spending will remain at
13 percent of income after 1932 and that the tax rates will remain forever at
their 1932 levels. When 1933 arrives, agents understand that the regime has
changed and perfectly foresee the actual spending and tax rates that occurred
from 1932 to 1938. Expectations after 1938 correspond to the assumptions
made for the first of the two cases.

A notable feature of all the experiments is that the long run capital-
output ratio implied by the models with taxes and spending is significantly
lower than the value we estimate for Germany in 1925. Another way of saying
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this is that the fiscal policies we examine involve large wealth effects.

Case 1: Taxes only To gauge the potential impact of the indirect
and direct tax sequences, consider figure 10 which displays a measure of the
effective tax on labor. Notice that it increased by almost 7 percentage points
from 1925 to 1931 and declined somewhat during the recovery period before
rising again after 1935. In the model, this has significant disincentive effects
on labor supply and capital accumulation. We can see the effects in figure
11 where the endogenous sequences of (detrended) output, hours, invest-
ment and private consumption are displayed. Taxes clearly contribute to the
downturn, putting downward pressure on activity from the very beginning.
Note that, due to the higher level of taxes in the long run, the initial capital
labor ratio, 5.1, is much higher than the long run ratio, 3.9. This means that
output and consumption must decline eventually. Nevertheless there seem to
be reasonably large transitory effects of the taxes. Output and labor fall by
about 4 percent from 1928 to 1932 and investment falls by 15 percent. From
1932-1935, hours completely recover before succumbing to the rising taxes
in the later part of the period. The impact of taxes on capital accumulation
means that consumption must fall in the long run and indeed consumption
declines throughout the episode. Interestingly, it falls by about 10 percent
compared to its level in 1928, which is roughly half of the drop we see in the
data.

Case 2: Spending only From figure 7 we saw that total government
spending was essentially flat from 1925-1932 and by 1938 was two and half
times its 1928 level. Even though we have assumed that the expected path
after 1938 was for reduced spending, the wealth effects of such a large in-
crease, even if not permanent, could be significant. Figure 12 shows the
effects of government spending only. We do not expect the exact dynamics
to correspond closely to the German experience since agents see the increase
in spending coming and so adjust their work effort and savings accordingly.
Nevertheless, the magnitudes of the changes from the beginning to the end
of the period give some sense of how big the wealth effects are. Given the
negative wealth effect of the large increase in spending, we expect consump-
tion to decline. By 1938 it is 6 percent below the 1928 level. Hours rise by
close to 10 percent over the same interval and output by about 6 percent.
The pattern of investment is due to households saving to pay for their future
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high tax burden. In the long run the capital stock must decline, because we
assume that the long run level of spending is 20 percent of income, and the
long run capital-output ratio is 4.2, which is lower than the initial value of
5 .1.

Case 3: Taxes and spending with a regime change in 1933 Now
combine the effects of taxes and spending on the economy under the assump-
tion that government policy after 1932 was not foreseen before that time. We
can use this experiment to address two questions. First, to what extent did
the policy of austerity (here, mostly increases in taxes) contribute to the
slump? Second, what was the contribution to the expansion of the dramatic
increase in government spending after 1932?

The results of this experiment are shown in Figure 13. In the period
before the slump, taxes and spending have a combined impact of about 5
percent on output and labor. This is mostly due to the increase in taxes.
Investment does not move much, and to the extent that it does move, it is
to offset what are perceived by agents in the model as transitory spending
changes. Consumption falls due to the wealth effects of the higher long-run
taxes. After 1932 the wealth effects dominate. Output and hours rise by
about 15 percent from their troughs and investment triples before giving
way to the high government spending at the end of the episode. By the end
of the episode consumption is about 15 percent lower than its 1928 level, not
too far off the actual drop.

2.3 Productivity

We can use the growth model with government spending and distortionary
taxes to examine the impact of changes in measured productivity during
the depression and recovery. Figure 14 displays an estimate of the Solow
residual (detrended using 7 = 1.0186). This estimate is based on the labor
share parameter discussed above (a 0.66), Ritschl's measure of labor input
and GDP, and own measure of the capital stock.' The figure shows that
total factor productivity fell by roughly 10 percent from 1928 to the trough

"This measure is based on Ritschl's investment series 1925-1938 and Gehrig's (1960)
estimates of the capital stock for 1929 and 1939. Our measure of the capital stock includes
some government capital, such as housing, the post office and the national railway, but
does not include the buildings and works (including roads) that compose our government
investment series. Hence it is consistent with our model.
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in 1932.' Of course the usual caveats about using the Solow residual to
estimate technology apply here. Nevertheless, changes in productivity are a
potential explanation for the depression and recovery and it is interesting to
know how much these two phases productivity could explain.

We use the growth model developed above for this. To implement the
model we set the tax variables at their 1925 levels and fix government spend-
ing so that it accounts for 13 percent of income in steady state. The path of
the transitory component of technology B t equals our estimate of the Solow
residual. We assume the transitory component is zero after 1938 and that
technology thereafter grows at its long run rate. We selected the remaining
parameters and the initial capital stock k1925 as for the fiscal policy experi-
ments. In the latter case perfect foresight is assumed.

The outcome of this experiment is shown in figure 15. As expected, this
case is qualitatively quite successful at replicating the patterns of hours,
output, investment and consumption. In quantitative terms, productivity
"explains" quite a large fraction of the drop in output and hours, too much
of the drop in investment, and not enough of the drop in consumption. Out-
put falls by about 20 percent, about two thirds of the actual drop. Hours
fall by less, about 12 percent, which is about half the amount in the data.
Investment falls dramatically and even turns negative for two years. It is
initially very low since the capital stock is quite high relative to the steady
state in the 1925. Hence the amount of negative investment is quantitatively
small. Consumption falls by at most 5 percent. Imposing the nonnegativity
constraint on investment would make consumption fall by more and would
reduce the drop in hours. In both cases the impact would be slight.

2.4 Consumption Smoothing in the Depression?
Private consumption falls by about 25 percent from 1928 to 1932. In our ex-
periments with government spending and taxes, the behavior of consumption
is determined by the transition to the long run steady state and it falls by
about 5 percent in that time period. We observe the same limited decline for
the productivity experiment. Basically, the representative agent is successful
at smoothing consumption over the relevant time period. We might note that
for a large fraction of the population, the hyperinflation of the early twenties

11 This is probably a conservative estimate, since we use Ritschl's employment series, cf.
the discussion of emplyment series on page xx.

12



could have severely limited the possibilities for intertemporal consumption
smoothing. We do not have direct observations on wealth distribution and
portfolio compositions in the twenties, but several observations are sugges-
tive. First, the value of government securities was substantially reduced,
James 1986, p. 48. If middle income families were buying government bonds
to support the war effort, they would have lost a substantial share of their
wealth. Second, between 1914 and 1927, the wealth distribution became
much more concentrated in the lower ranges than did the income distribu-
tion, (James 1986, p.50, Table 1). Again, this suggests that a considerable
fraction of the population lost wealth. Finally, assuming that a large part
of precautionary savings are held in the form of savings accounts, it is of
interest that compared to pre WWI, the deposit volume for savings accounts
was substantially lower in the late twenties.12

12 Savings accounts were mostly held at Sparkassen and Kreditgenossenschaften, almost
100 percent in 1930, (Deutsche Bundesbank 1976, p123, Tbl 2.04). In 1930 the deposit
volume at Sparkassen was one half, and that of Kreditgenossenschaften was two third of
the 1913 deposit volume (Deutsche Bundesbank 1976, p102, TM 1.15 and p.112, Tbl 1.20).
On the other hand, for the Great Banks of Berlin the deposit volume in 1930 was about
three times the volume of 1913 (Deutsche Bundesbank 1976, p78, Tbl 1.03).
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3 Reparations and Foreign Investment in the
Growth Model [Incomplete]

• wealth effects of reparations

Reparation bonds: A bonds (compensation for direct war damage)
10bn gold marks; B bonds (transfer of interallied debt from France
and UK to Germany) 42bn gold marks; C bonds (propaganda) 80
bn gold marks. Payment of C bonds was not expected. A & B
bonds represented 100 percent of 1913 GDP, or 125 percent of
1924 GDP (Ritschl 1999).

—confiscation of German foreign assets and reparations in kind

—from 1925 to 1930 actual reparations payments used up about 20
percent of the Reich government revenues (33 percent in 1939),
from Ritschl's numbers on the balance of payments and the Reich
budget.

• impact of foreign investment on domestic investment decisions

3.1 The Model
We use a variant of the model developed above evaluate the effects of repa-
rations and foreign investment. We suppose that in addition to posessing
domestic capital, firms have access to foreign-owned capital which evolves
exogenously. Also, the government must pay reparations. To keep things
simple, we assume that only lump sum taxation is available to the govern-
ment. The household problem is identical as before except that distortionary
taxes are set to zero. The firms' problem is different in that they may now
rent capital from foreigners. Output is produced according to

ye = exp(Ot) (Ice + kna (7tM) 1  ,

where kr is the stock of foreign owned capital. We assume that the foreign
owned stock of capital evolves according to

k:+1 = (1 — 8)4 rt Ic7 +

where ur equals capital inflows. The initial stock of foreign owned capital is
given.

14



The government uses its tax revenues to purchases goods gt and to pay
reparations qt . We assume the government satisfies its budget constraint on
a period by period basis:

gt + qt = Ot•

Given sequences for the fiscal policy and capital inflows, a perfect foresight
competitive equilibrium of this economy can be defined in the usual way. In
this equilibrium, markets for goods, capital, and labor all clear. Clearing of
the domestic goods market implies

Yt — rikt* = ct + xt 9t + qt•

Substituting from the foreign capital accumulation equation and rearranging
we have

yt wt = ct xt + x7 + gt + gt,

where x t* = 4+1 — (1 — 15)kt* is gross investment of foreign capital.

3.2 Parameterization

Fixing the initial capital stock...

3.3 Experiments
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4 The Labor Market
The behavior of the German labor market in the depression is quite astound-
ing. According to Ritschl's employment and real wage numbers employment
falls by about 35 percent from 1928 to 1932, while at the same time real
wages increase by 15 percent, Figure 2 and 16. While this observation is
extreme, for example Bry (1960) reports a smaller and more short-lived in-
crease of real wages, it is consistent with other research on wages by Liilhäffel
(1974). 13 This suggests that the labor market played an important role for
the course of the Depression. In this section we briefly describe the insti-
tutional features of the German labor market in the twenties and thirties,
and then describe how 'too high' real wages could have contributed to the
Depression.

Figure 16. Real Wages Increase in the Depression.
(Detrended nominal wages deflated with the Wholesale Price Index for

Finished Manufactures, Bry (1960), p.255.)

4.1 A Sketch of the German Labor Market.14

By the mid-twenties Germany is an industrialized society, albeit with a still
large agricultural sector. About 30% of the labor force is employed in manu-
facturing, mining, and building crafts, 17% is employed in trade, transporta-
tion and communications, 7% is employed in public and private services, 4%
is employed in domestic services, but agriculture still employes 30% of the
labor force!" Most members of the labor force are either wage earners (46%)
or salaried (17%). The predominance of small businesses is reflected in the
relatively large share of independent proprietors and managers (16%), and

Is Ititschl calculates nominal wages as wage and salary income plus employer contri-
butions to social security and unemployment insurance divided by his measure of hours
worked. The big nominal wage increase in Ritschl's series derives mainly from the sub-
stantital drop in his employment series. Ritschl's employment series declines substantially
more than does aggregate employment for either Hoffmann (1965) or 1,01h6ffel (1974).
We suspect that this is so because Ritschl's employment series does not cover agriculture
which contains about 30% of the labor force.

"The description of the German labor market relies heavily on Bry (1960) and James
(1986).

'"Census data from Bry (1960), Table 7, page 26.
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the agricultural sector is reflected in the large share of unpaid family mem-
bers (16%). Only 4% of the labor force is employed in domestic services."
In this economy wage setting is to a large extent the outcome of collective
bargaining between unions and employers and/or employer federations, and
the government exercises a considerable degree of control, (Bry 1960, James
1986).

The Stinnes-Legien Agreement (November 15, 1918) and subsequent leg-
islation establish the collective bargaining system in the Weimar Republic.'
Collective bargaining determines wages and working conditions, and in case
of conflict an arbitration committee determines the contract. From October
1923 on, arbitration committees are under the supervision of the Reich Labor
Ministry and the chairman of the committee, usually a Ministry bureaucrat,
can impose binding arbitration (decree from December 1923). After arbi-
tration the Reich Labor Ministry can make it legally binding, which makes
subsequent strikes and lockouts illegal. In general, the Reich Labor Min-
istry and its arbitrators are seen as sympathetic to the wage demands by
the unions.' How pervasive is the collective bargaining process? In 1929
collective bargaining agreements covers 12 million workers out of a total of
17 million workers." Furthermore, many of the collective bargaining agree-
ments have a regional or national coverage.'

After the hyperinflation of 1923, unions use the collective bargaining sys-
tem to negotiate wage increases which make up for real wage losses experi-
enced in the hyperinflation. In 1927 the Reich government implements a 33%
public sector pay increase, in response to which the unions bargain for com-
parable wage increases, because they anticipate a renewal of inflation. After
1928 large unions are faced with competition from radicalized independent
unions with links to the KPD (Revolutionare Gewerkschaftsopposition), and
they initially refuse wage cuts in the depression (James 1986, p.216). As men-

16 Census data from Bry (1960), Table 9, page 28.
"The collective bargaining system extends arrangements from the war economy of

WWI. Another element of the Agreement was the introduction of the 8 hour work day/48
hour work week. This feature survived until 1923.

18 A 1929 Ministry publication on its 10th anniversary contains the statements that (1)
the Ministry supports high wages in order to raise the purchasing power of workers and
(2) it believes that state policy was important for wage determination in the 1920s, James
(1986), p.212.

19 See Bry (1960), p. 42, Table 13, and James (1986), p. 210.
20 1n 1929 1.4 m workers are covered by Reich contracts and 3.4m are covered by regional

contracts, James (1986), p. 210.
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tioned in the section on fiscal policy, the Bruning government then reduces
civil service pay by 20 percent in 1931, and, as part of the fourth emergency
decree (December 1931), it reduces private sector wages to their January
1927 level. In 1933, after Hitler takes power the unions are dissolved and
become part of the Deutsche Arbeitsfront, an umbrella organization which
includes all labor market participants. This organization serves the political
and economic pacification of the labor market. In January 1934 the National
Labor Law allows for minimum wages, and after the recovery the Nazi regime
tries to impose maximum wages.

4.2 Did high real wages contribute to the depression?
The available evidence suggests that, in the early phase of the Depression,
real wages increase in all parts of the German economy, and that most of
the real wage increase is due to the fact that prices fall faster than do wages.
Lolhoffel (1974)'s work on nominal labor cost across industries shows that,
in the first year of the Depression, nominal labor cost is still increasing, and
that nominal labor cost is decreasing from 1930 until 1932, see Figure 17.21
In Figure 16 we have deflated nominal wage measures with the producer price
index for finished manufacturing goods.' As can be seen from Figure 18,
other more broadly-based price indices show similar rates of decline for this
time period. Given the relative rates of wage and price decline, detrended
real wages increase substantially from 1928 to 1932: between 10 percent
(Lolhoffel, 1974) and 15 percent (Ritschl). We now study the implications of
a similar increase of real wages in the growth model.

Figure 17. Nominal Labor Cost Across Industries.
[Lolhoffel (1974), 1928=100]

Figure 18. Germany Deflates.
[Wholesale price index for finished manufactures and cost of living index

from Bry (1960), p.255,]

21 Labor cost includes wages, payments in kind, employer contributions to social security
and UI, and payroll tax contributions. In Figure 17 nominal labor cost is not detreneded.

22 This appears to be the standard deflator used in studies of the German economy of
the twenties.
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4.2.1 One-Sector Growth Model with Exogenous Wages.

The description of the collective bargaining arrangements in the Weimar Re-
public suggests that for a large part of the economy the competitive wage
setting model may not be appropriate. At least one third of the labor force is
covered by collective bargaining agreements: two thirds of blue-collar work-
ers, which make up about half of the labor force. In addition, about thirty
percent of white-collar employees are union members, and white-collar em-
ployees make up about seventeen percent of the labor force. From this we
conclude that for about forty percent of the labor force, most of it in man-
ufacturing, mining, and building crafts, are probably subject to some form
of collective bargaining.' The evidence on industry nominal wages also
suggests that the wage movements across industries were quite similar, in
particular it appears that nominal wages in manufacturing actually declined
more than in other industries. Because real wages increase in all industries
we believe it is reasonable to study the question of 'too high' real wages in
the basic one-sector growth model from the previous section. We find that
the particular 1929-36 time path of real wages in Germany may have reduced
output and employment substantially.

Experiment: Wages are above their market clearing level between
1929 and 1936. Assume that in 1928 the economy is on its competitive
equilibrium path. Then impose the time path for real wages such that they
follow the time path of real wages in the German economy from 1929 to
1935 relative to 1928." Finally assume that from 1936 on wages are again
competitively determined. During the time period when real wages are ex-
ogenously given, employment is determined by firm demand for labor, given
the real wage, and the optimal labor supply decision need not be satisfied.
The wage path is perfectly foreseen by the representative agent. We select
the initial capital stock in 1928 such that we match the capital-output ratio
in 1928. The growth model is parameterized as in the section 2.2.1.

The results from this experiment are quite dramatic: by 1932 output falls
by about 20 percent, employment falls by about 30 percent, and there is no
gross investment. Given the real wage path there is also no recovery, output

23 Our emphasis of the collective bargaining system might be a bit exagerated. As Bry
(1960, p.137) points out, in the early phase of the 1870 recession/depression (Gtinderjahre)
real wages did also rise even though there was no collective bargaining system.

24 We use Ltilhöffel (1974)'s numbers for this exercise.
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and employment return to their trend growth path only after the real wages
are no longer exogenously given.

Figure 19. The Effects of High Real Wages.

4.3 Did high wage growth in the mid/late twenties
contribute to the depression?

High real wages are an issue not only in the Depression, but also throughout
the twenties when employers argue that labor costs are too high. These high
labor costs are supposed to reduce profitability and depress investment. On a
similar note, the Council of Economic Advisors in Germany argues in the late
seventies that growth is reduced and unemployment is increased when real
wage growth outstrips labor productivity growth. Borchardt (1979) applies
the same argument to the Weimar Republic and generates quite a bit of
excitement in the German economic history profession, Holtfrerich (1984),
Kruedener (1990). From Figure 20 we can see that wage income share indeed
started to increase in the late twenties and declined only some time well
into the depression. In this section we try to formalize Borchardt (1979)'s
argument and study the implications of an increase in the bargaining power
of labor in a growth model with labor market search, Andolfatto (1996). We
find that this can lead to employment reductions of the same magnitude as
observed in the Depression.

Figure 20. The Share of Wages and Salaries in Income Increases before the
Depression.

[graph of wage income share)

4.3.1 Growth Model with labor market search

There is representative household/family with preferences over consumption

E t in c,t , with 0 < < 1.
t=o

The family has unit measure members and a fraction n t are employed. Each
employed family member, or worker, is matched to a production unit and
earns a wage wt . An unemployed family member, or searcher, will be em-
ployed in the next period with probability Gt . A worker will be unemployed
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with probability a at the beginning of the next period. The number of work-
ers associated with a household evolves according to

n t+i = (1— (7)17 t et (1 — ne).

The family can borrow and lend at the interest rate R t and the family's
budget constraint is

Ct at+1 = went Rtat.
A production unit which is matched with a worker hires capital and produces
output yt leta.zt . Productivity grows at the constant rate g. The capital
rental rate is ut and the production unit hires capital to maximize qt
maxk {V4' — ut k}. With probability a the production unit is destroyed,
and the worker becomes unemployed. Production units for the next period
can be created by posting a vacancy during the period at a cost K.; > 0.
With probability 0 1 a vacancy will be matched with a worker at the end of
the period. Given the wage rate we can define the capital value of a matched
production unit „It and worker Wt , a vacancy 14, and a searcher tjt:

Jt = qt — wt ± (1 — cr) Jt-hi/Rt+i;
Wt	 wt {(1 — a)Wt-F i +	 /Rt-Ft;
14	 —zik + OtJt+i/Rt+i;
Ut	 fetWt+i + (1 — Ot)Ut+il Rt+r.

The surplus of a match is St = Jt + We — Ut —14, and we assume that wages
are set to attain the Nash bargaining solution where the worker receives a
fraction (ki t of the surplus. There is free entry for vacancies such that the
capital value of a vacancy is zero when the measure of vacancies is positive,
Vt = 0 when vt > 0. The number of successful matches between searchers
and vacancies is determined by the matching function

mt = min {vt , 1 — n t , Avt (1 — nt ) 1-1P } with 0 < < 1.

The probability of a searcher (production unit) being matched with a pro-
duction unit (searcher) is then Ot mt l (1 — nt ) (0t mt jvt). The family
takes the meeting probabilities as given.

Equilibrium Definition.(to be written]
Parameterization. The parameterization is essentially the same as in

the basic growth model, with the exception of the search frictions. Lacking
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any particular information on the search frictions for the interwar German
economy, we follow Andolfatto (1996)'s parameterization for the baseline
model. The period of time is now a quarter. The match separation rate is
set at o- = 0.15, and we assume that in the steady state the rate at which va-
cancies are filled is 0 = 0.9. The vacancy coefficient in the matching function
is set at = 0.6. We parameterize the baseline model such that in the steady
state the employment ratio is 0.57, and the vacancy-costs are about 5 per-
cent of gross output. The vacancy costs are higher than Andolfatto (1996)'s 1
percent. We choose a higher vacancy-cost ratio because we want to generate
some movement in the wage share from variation in the worker surplus share
parameter w. Since the surplus is limited by the cost of creating a vacancy,
we need a relatively large vacancy cost to generate sufficient variation in the
wage share. In order to match the lower wage and salary income share we
also use a higher capital coefficient in the production function, a = 0.45.

4.3.2 Experiment: The worker surplus share increases from 1925
to 1932. [Preliminary]

Assume that in 1925 the worker surplus share parameter starts to increase
until it is twenty percent above its baseline value in 1930, and it then returns
to its baseline value by 1933. We model the time path of the surplus share
on each time segment as a cubic function with zero derivative at the end-
points. The following results are quite preliminary since they rely on a linear
approximation which is inappropriate since the implied deviations from the
steady state value are up to 80 percent.

We have picked the time path of the bargaining parameter to replicate
the increase and decline of the wage share. What are its implications for
output and employment? Apparently the movement in the labor surplus
share parameter can account for a substantial decline of output, investment,
and employment. According to the simulations, output declines by close to
twenty percent, employment declines by about thirty percent, and investment
declines by about sixty percent. These movements are of the magnitude
observed for the German economy in the Depression.

Figure 20. The Effects of an Increasing Labor Surplus Share.

Our model is subject to the same critique as the one applied to Bor-
chardt (1979)'s original proposal: not only was the wage share increasing
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before 1928, but so was employment, Balderston (1993). If we want to stick
with the bargaining story we have to find an off-setting effect for the mid/late
twenties which can account for the increase in employment. One possible ex-
planation is technical progress and increasing labor productivity during that
time period. Some support for this argument can be found in the popular-
ity of the 'rationalization' movement in Germany in the twenties, although
James (1986, p. 146-161) argues that most of the productivity improvements
were attained in the early twenties and that the late twenties were stagnant
in that respect. The issue appears to be open to us, especially since our
results on the transitory component of the Solow residual seems to indicate
some additional productivity growth in the relevant time period.

5 Conclusion
[To be written]
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Appendix
Ritschl's revised NIA data and comparison with Hoffmann (1965)

• Maddison (1991) uses official NIA statistics; Maddison (1995) uses Hoff-
mann (1965)

• Production

—Hoffmann (1965): aggregate up industry value-added estimates to
obtain net factor income

—Ritschl and Spoerer (1997): official statistics (o.s.) on national in-
come [based on income tax statistics], corrected for indirect taxes
(o.s.), subsidies (est.), employer contributions to social security
(o.s.), interest on government debt (est.) for net; and deprecia-
tion (est.) for gross

—Consistency: Ritschl (1998) shows that Hoffmann (1965)'s output
estimate is close to the official statistics of national income when
he uses improved estimates for output in metal processing industry

• Expenditures

—Investment

* Public: H65 from public budgets, B. from o.s. on public in-
vestment

* Private: difference for the post 35 period; H65 extrapolates
overall investment based on manufacturing investment; Ritschl
(1992) uses unpublished o.s. on investment

—Balance of payments [difference after 35]

* H65 extrapolates current account from capital account; Ritschl
(1991) uses unpublished reports on balance of trade data

* Ritschl (1998) states that H's import and export price defla-
tors are very different from the ones published in the official
trade statistics which yields a downward adjustment of the
current account estimates

Public Consumption

24



* problems: (1) conversion of original German public budget
balance sheet data to numbers consistent with MA concepts;
(2) accounting for interest payment on public debt; (3) bud-
getary manipulations related to reparations payments in 20s
and rearmament in 30s

* Ritschl (199?) and Hoffmann agree on the 20s and early 30s,
but Ritschl finds a smaller increase of public consumption
from 34 to 37, only from 38 on are the numbers roughly the
same

— Private Consumption

* Hoffmann (1965) estimates based on consumer goods produc-
tion, from the 30s on assumes that private and public con-
sumption are proportional

* Ritschl (1998) and Ritschl and Spoerer (1997) calculate pri-
vate consumption as the residual of production minus other
expenditure components; find a slower increase than H in the
30s.
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Figure 1. Output in Germany and the US
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Figure 2. Employment in Germany and the US
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Figure 3. Private Consumption and Investment in Germany
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Figure 4. German Exports and Imports as Fractions of GDP, 1925-1938
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Figure 5. Output in 20th Century Germany and the US
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Figure 6. Alternative Measures of German GDP Per Capita, 1925-1938
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Figure 8. Government Transfers
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Figure 9. Implicit Tax Rates
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Figure 10. Effective Labor Tax
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Figure 11. The effects of taxes only with perfect foresight
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Figure 12. The effects of spending only with perfect foresight
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Figure 13. The effects of spending and taxes with an unanticipated regime change in 1933
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Figure 14. Transitory Component of the Solow Residual
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Figure 15. The impact of productivity
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Figure 16. Real Wages Increase in the Depression
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Figure 19. The Effects of High Real Wages
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Figure 20. The Income Share of Wages and Salaries Increases Before the Depression
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Figure 21. The Effects of an Increasing Labor Surplus Share
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