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The evolution of school spending is related to legislative school reforms expanding
the school system. This study addresses the determination of legislative reforms and
primary school spending, using data for Norway 1880 - 1990. Reforms are the result
of growth in demand for school services and economic and political conditions con-
ducive to reform. 10 school reforms are identified, and they are shown to be sys-
tematically related to characteristics of the political structure. School spending is
analyzed both as an aspect of reform and by assuming separability between leg-
islative reform decisions and implementation of reform. When legislative reform is
treated as an independent determinant of school spending, we find that reforms
drive up teacher employment and that local governments react with a cost saving
strategy increasing the class size.

Keywords: Legislative reform; Political economy; Economics of education

1. Introduction

Spending growth in public services is typically understood as the result of
the development of economic demand factors interacting with political
structure. In reality, services often expand in stages related to legislative
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reforms changing the character of the services, either major extension of
old services or the introduction of new ones. The decisions about such
reforms are taken at the national or state level and imply revision of old
laws or establishment of new. Legislative reforms can be the result of a long
process including government commissions and public debate. The imple-
mentation of the legislative reforms is the responsibility of the central gov-
ernment apparatus and often involves bargaining with the organizations
involved and a local public sector running the services concerned. The sep-
aration between the legislative reform process and the implementation is
essential in this analysis.

To investigate the generation and consequences of public sector reform,
we concentrate on one public service - primary school, and a parliamen-
tary democracy with a welfare state - Norway. The determination of pri-
mary school spending engage all the important participants of public sec-
tor decision making - the design of laws and budgets by the national par-
liament, central - local government interaction, and teacher unions bar-
gaining over wage and working conditions. Legislative reforms addressing
the age groups to be included, the length of the school year, the intensity
of teaching in each school year, the content of the study program etc. have
gradually expanded primary school. Central government bargaining with
teacher unions and local government priority of the school sector have
influenced the implementation.

The first part of our analysis attempts at explaining the generation of leg-
islative school reforms. 10 primary school reforms are identified in Norway
during 1880-1990. With several reform observations, we are potentially able
to describe regularities that systematically predict reform. This is in contrast
to most of the existing studies of reforms, which describe the decision and
consequences of one specific reform." In the US, state wide reforms have
become more important with the centralization of the financing system of
primary school since the 1970’s and several studies are available. Notable
exemptions to the case studies of reform are Bates and Kreuger (1993) and
Campos and Esfahani (1996) addressing structural adjustment reforms and
public enterprise reforms respectively. Both use information from several
developing countries and emphasize economic circumstances that may
induce governments to reform. The focus is primarily on economic down-
turns as an important motivating factor. Economic contractions necessitate
policy initiatives and the need for change of policy is easily understood.
Another observation is that demand for reform accumulates over time, and
that reforms are delayed. The theoretical explanation is that interest groups
have veto power, and that they only accept reform when they suffer some
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significant losses, see Alesina and Drazen (1991), Drazen and Grilli (1993)
and Velasco (1997). There is also a broad literature throwing light on the
political conditions for economic policy reform, see Nelson (1990). In the
great variety of developing country political regimes, one has sought gen-
eralizations of democratic or leadership characteristics that are associated
with reform.

The second part of the paper analyzes school spending. As a bench-
mark, legislative reform and school spending are understood as simultane-
ous decisions and the reduced form demand for reform includes school
spending as an aspect of reform. In the Norwegian case, however, spend-
ing implementation can be seen as separated from the decision about leg-
islative reform, since central government bargaining with teacher unions
and local government priorities are involved. This allows us to investigate
the spending consequences of legislative reform. Based on a demand
model for educational services, reforms are hypothesized to have addition-
al explanatory power to the development of the school spending compo-
nents. School spending is disaggregated to capture central government bar-
gaining with teacher unions concerning teacher wage and teacher input per
class and local government decision about class size. The three compo-
nents are shown to have different dynamic paths, and they respond differ-
ently to legislative school reform.

2. Historical Overview: Legislative Reforms and Data

This study follows the expansion of primary education (teaching offered
the first 9 years of schooling) over 110 years. No doubt, the school
system has changed dramatically during this period, especially in con-
nection with school reforms. However, the decision making system and
the division of labor within the national school system have been stable
over time. The children have always started school when they are 7 years
old. The compulsory school has increased from 7 to 9 years during the
period.

2.1 Legislative reforms

The municipalities have always been responsible for the organizing of pri-
mary schools in addition to other local services, Primary school spending
growth is channeled through local public budgets. The degree of central-
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ized control over local government financing and school cost components
has increased gradually. In the late 19th century, teacher wages were set
locally and varied across municipalities, in particular between urban and
rural areas. Teacher unions were formed and national bargaining soon set
both teacher wages, teaching requirements and other working conditions.
Since local economic conditions developed very differently, central gov-
ernment grants were introduced and became the major source of financing
of primary school. The educational content of primary school has been reg-
ulated by law and based on a national curriculum, and the reforms have
been decided nationally as revisions of the law.

In Table I, the 10 nation-wide primary school reforms in the period
1880 - 1990 are listed. Four reforms represent major changes in the pri-
mary school system by introducing new laws in 1889, 1936, 1959 and
1969. The other six reforms are major revisions of the existing law.
Broadly speaking, the reforms change both the schooling time, the num-
ber of subjects and the content of the subjects.

TABLE I National Primary School Reforms

Reform Year Content of the reform

1889 Increased school year. Maximum class size set to 40 in urban areas and 35
in rural areas. Minimum teacher wage introduced. New compulsory subjects
were geography, history and physical education.

1915 Increased school year in rural areas.

1917 Increased school year in urban areas. Maximum class size reduced to 35 in
urban areas.

1920 Introduction of the 7 years comprehensive school. Before 1920, the students
could choose between a 7 years primary education and 5+4 years of contin-
uation to secondary school.

1936 Increased school year in rura] areas. Maximum class size reduced to 30. More
emphasize on practical and esthetic subjects.

1955 Increased school year in rural areas.

1959 Equalization of the school systems in rural and urban areas. Experiments
with 9 years compulsory school started up. Increased emphasis on auxiliary
teaching.

1969 9 years compulsory school for all. Increased school year. Major changes in

the content of the subjects, including increased discretion for the schools.
This law was decided by the parliament in 1969 and implemented in 1971.

1975 The responsibility for disabled children was taken over by the local govern-
ments to integrate them in ordinary schools.

1987 Change of national curriculum.
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The new school law in 1889 increased the minimum schooling time per
student, set a maximum class size and a minimum teacher wage. During
the period 1915-1920, three changes in the school system were made, part-
ly related to different laws directed towards rural and urban areas. In 1920,
a 7 year comprehensive school was introduced as a result of socialist ini-
tiative and influence in the parliament. Before 1920, the kids could choose
between a 7 years primary education and 5+4 years continuation to sec-
ondary school. The changes after WW1 started a new debate about school
organization. After several commissions, a new school law was decided in
1936. The changes were extensive, and the local governments were given
5 years to implement the reform. The maximum class size was reduced
from 35 to 30 students per class, but the main goal of the reform was to
reduce the differences between schools in rural and urban areas.

After WW2, lower secondary education increased rapidly. One aim of the
new school act of 1959 was to start up the experiments with 9 years com-
pulsory school. In addition, the school systems in rural and urban areas were
equalized. The school law of 1969 stated 9 years compulsory school for all.
The next reform concerns the handling of schooling for disabled children.
Up to 1975, the state had been responsible for special schools for disabled
children. The responsibility for these kids was taken over by the local gov-
ernments in 1975. In the last reform, a new curriculum was decided.

2.2 Decomposition of school spending

To relate reforms to school spending, we split the aggregate spending in
price and volume components. Comparable decompositions are used in the
cross country analyses of Schultz (1988) and the US historical investigation
of Hanushek and Rivkin (1997). In this section, we present growth rates
both in different decades and around the reform periods.

The growth in primary school spending has been remarkable. Primary
school spending per capita has increased from 119 1990-NOK in 1880 to
3.865 1990-NOK (about 600 USD) in 1990, 32 times higher or an annual real
growth of 3.2 %. The first step of the disaggregation involves the following
decomposition:

School spending  School spending . students
population B students population

The per capita school spending consists of two components, the school
spending per student and the share of students in the population. The real
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per student expenditure has increased from 918 1990-NOK in 1880 to
35.954 1990-NOK (about 5.500 USD) in 1990, an average real growth of
3.3%. The time path is very similar to the US data of Hanushek and Rivkin
(1997), except that their spending per student has only reached USD 4.600
in 1990. The share of students in the population was about 12% both in
1880 and 1990. Consequently, the growth in the spending per capita is a
growth in the spending per student.

School spending per student covers different decision variables. The
decomposition model applied in this study is:

School spending _( Wages _non - wage spending |, teachers . classes . _students
population teachers teachers classes students population

The dynamics of the components accounting for school spending growth
are very different. The number of teacher man-years per class has increased
from less than 0.5 to almost 2, while the average class size has not changed
much, from about 21 students per class to 19. The different development
of the two components, a steady growth in teacher input per class with an
average growth of 1.3% per year and the fluctuations around the mean of
20 in students per class, show two distinctly different factors affecting the
teacher-student ratio. The increasing teacher input per class is to a large
extent related to the reduced working hours and reduced teaching load of
the teachers and increased length of the schoo! year. Class size varies across
the country and over time and reflects school size and thereby school struc-
ture. The growth in real wages and non-wage spending fluctuates over
time. The most striking pattern compared to Hanushek and Rivkin (1997)
is that the real wage costs continued to grow in the 1970s, while non-wage
spending was about constant in the 1970s and was even reduced in the
1980s. Hanushek and Rivkin report that expenditure other than to instruc-
tional staff became more important during this period. Presumably the def-
initions vary, but nevertheless the differences in development and relative
size of non-wage spending between the two countries are remarkable.
Unfortunately, data for non-wage spending are not available during the
1960s, and this component therefore is excluded from the empirical analy-
sis of school spending.

By comparing the development of each component, the driving forces
of the growth can be identified for different periods. 10 year average
growth rates are presented in Table II. The expansion before the turn of
the century was led by real wages and the student share, and during WW1
the number of teachers per class was the prominent growth factor. The rise
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in the spending per teacher explains the sharp expansion in the 1920's, first
of all through real wages because non-wage spending is only about 20% of
spending per teacher. We believe that deflation and nominal wage rigidity
is an important part of the development during the depression. After the
end of the depression, real wages decreased, while the employment com-
ponents started to rise. The spending growth was held back by the demo-
graphic shift reducing the number of children.

TABLE II Accounting for the Growth in School Spending; 10 Year Average Growth Rates

Year Total spending Teacher  Now-wage spending Teachers Classes per Student
per capita wage per teacher per class student  share
1880s 3.02 1.97 0.68 0.71 -0.55 1.12
1890s 3.65 0.89 3.16 0.97 0.65 071
1900s 3.44 2.82 1.59 0.00 0.42 0.43
1910s 3.96 1.31 4.72 1.98 0.44 -0.50
1920s 3.67 4.69 2.85 -0.29 -0.07 -0.24
1930s"’ 1.06 -0.28 3.90 1.14 1.12 -1.94
1950s 4.47% 3.60 -3.83” 2.14 -1.90 3.29
1960s - 1.98 - 3.08 -0.55 -0.34
1970s 316" 0.95 0.29” 1.43 0.17 -0.18
1980s 0.24 0.04 -1.85 2.23 0.84 -2.660

1

NOTE: Deflated with the consumer price index. Y1930 - 1939. #1950 - 1959. #1950 - 1957. ¥1971 - 1980.

1973 - 1980.

After WW2, the teacher input per class has been the major force in
expanding school spending. The improvement of working hours and teach-
ing load for teachers and the longer school day for the students must be
paid for. The rise of the class size until 1970 contributed to holding back
the spending per capita. Demographics have shifted dramatically over the
period. The share of students in the population had a strong growth fol-
lowing the post-war baby boom (1950s), but has fallen since 1963. The
number of students expanded about as fast as the spending during the
1950s, but spending per student rose when the number of students fell dur-
ing the 1980’s.

The development around reforms is presented in Figure 1, where we
concentrate on the decision variables analyzed in this paper.2 Teacher
input per class seems to have the most systematic pattern around reforms.
In the years 14 years around reforms, the growth is clearly higher than in
the years further away from reforms. Reforms tend to increase teacher
employment via teacher input per class, and there is a response both
before and after the reform year. The development of class size is different.
The raw data indicate that class size has an extraordinary increase before
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the reform year and decreases thereafter. One interpretation is that reforms
follow periods with increased average class size, and that the class size is
reduced as a consequence of reform. The fact that teacher input per class
and class size have opposite effects on teacher employment, imply that
teacher employment increases most after reforms. The growth in real
teacher wage fluctuates with no clear pattern related to reform periods, and
the connection between employment and wage growth looks weak.

% IS

Teacher input per class, --------- Class size, - - - - - Real teacher wage
Note: Number of observations for year i when i = 0 in the reform year and i e (-8, 7]
is; 10 fori=0;9fori=1and-1; 7fori=2and-2;6fori=3, -3 and 4; 5 fori=-5;
4fori=4,-6and-7;3fori=5and-8;and 2 fori=6and 7.

FIGURE 1 Change in School Spending Components Related to Legislative Reforms

3. Theoretical Framework

Legislative school reforms are determined by the national parliament to
extend and develop school services. The natural starting point to under-
stand school reform is the demand model for public services applied to the
school sector. The demand approach to school spending has been devel-
oped in the influential studies of Craig and Inman (1986) and Romer et al.
(1992). They both address the static allocation decision. The private income
level comes out as the main determinant of primary school expenditure. We
use a conventional demand model here with gross domestic product and
demographics as the main economic determinants.” The economic demand
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side is extended with reform and political structure.

While the demand model describes the school spending growth as a
continuous process, reforms put the attention to organizational changes
that lead to extension of the school system in stages. Reforms are discre-
tionary by design, and explaining reform is about understanding their tim-
ing. Growing demand for school services accumulates the demand for
expansion of the school system and thereby accumulates the demand for
reform. This is the idea in Alesina and Drazen (1991), Drazen and Grilli
(1993) and Velasco (1997). In addition, the timing of the reform is assumed
to depend on economic and political circumstances. To capture the main
hypothesis of the theoretical literature, macroeconomic conditions influ-
encing the short-run financing of expanded public services are included.
However, in our context, the effect of macroeconomic variables is not clear
a priori. Economic downturns can induce reforms as part of countercycli-
cal policy. On the other hand, economic upswings make financing easier.

The political economy of school spending is understood similar to the
common pool problem described by Weingast, Shepsle and Johnsen
(1981). School spending contributes to redistribution and includes central
government financing. Benefits are concentrated to the schools and the sur-
rounding municipality, while the costs are shared through general taxation
and central government grants. The redistributive aspects are strengthened
by the fact that the political representation to the national parliament is
based on geography. With this setup, the central government will have a
permanent pressure for more school spending, and the ability to handle
this pressure will influence the outcome. Political strength is typically
assumed to hold down spending with such a spending pressure.
Interestingly, in a reform context it is not all that clear how a strong gov-
ernment will work. A strong government may be able to postpone expen-
sive reforms, but may also have the strength to innovate the service pro-
duction. Only an empirical analysis can tell what political characteristics are
more conducive to reform than others. In addition to the structure of deci-
sion making, we allow ideological orientation to influence the desire for
reform. Several studies confirm that socialist are the most eager to develop
the welfare state, in particular when redistributive services such as primary
education are concerned.

The main variables involved are the following:

1 if reform year

REFORM = { 0 otherwise

EC - vector of variables representing economic conditions
DEM - - vector of variables representing demographic conditions
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POL - vector of variables representing political conditions

SSC - vector of school spending components

The analysis of the generation of legislative reforms is based on a
reduced form model of the probability of reform:

REFORM = F(EC, DEM, POL) D

As a benchmark, we treat the development of school spending as an inte-
grated part of the reform. In this case, the reduced form demand includes
school spending as an aspect of reform:

SSC = G(EC, DEM, POL) (2)

In the Norwegian case, however, school spending is determined in central
government bargaining with teacher unions and local government priority
of primary school. To capture this separation between legislative reform
and spending implications, the analysis treats reform as an independent
determinant of school spending. The analytical framework is an extension
of the traditional demand model to include reform:

SSC = H(EC, DEM, POL, REFORM) (3)

The attention is put towards the three components of school spending
introduced in section II; teacher input per class, class size and real teacher
wage. Reforms normally imply an extension of quantity and quality of
schooling, and are expected to be most important for teacher employment.
However, changes in teacher employment have spillover effects to teacher
wages, although teacher wages seldom are explicit part of school reform.
Legislative reforms typically include increases in minimum teaching time
received by students and the length of the school year. These elements
have important consequences at the labor market for teachers. The imple-
mentation is influenced by bargaining with national teacher unions. If
teacher wages are decided by demand and supply, the effect of reforms on
teacher employment will determine the effect on the wages. But with union
bargaining, the union evaluation of teacher wage versus employment may
give a solution different from the market solution. Preferences over
employment can be especially pronounced in the public sector. Since the
number of students is exogenously given by demographics, the working
effort of each teacher can be reduced if the union is able to raise the num-
ber of teachers. If a reform raises employment, the union utility level will
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go up. The partial effect is a weaker union position in the wage bargain-
ing. But at the same time, the increased demand for teachers means that
the union has less to lose from a wage increase. The wage effect of exoge-
nously increased employment is therefore uncertain,

Local governments are responsible for running the primary schools and
the implementation of reform necessarily must involve them. The dynam-
ics of the reform consequences will depend on expectations and adjust-
ment costs at the local level. If legislative reform is received by local gov-
ernments as a ‘shock’, all the adjustment will be observed after the deci-
sion about reform. If local governments expect the reform, they can start
the adjustment before the time of implementation. The laws can be
revised some time before the date of implementation and the political
process before the legislative decision can take time. In special circum-
stances, the local level can be the driving force behind reforms. If
changes are implemented in many local governments, the central gov-
ernment can be induced to change the law in accordance with practice.
In this case rich municipalities are in the driver’s seat as innovators, and
the central government defends the equity principles of the welfare state
by adjusting the school law to include all. The key local decision variable
is school structure and thereby class size. Class size is the third cost ele-
ment analyzed in relation to reform. A few of the reforms have reduced
the maximum class size, but since most local governments have had a
class size well below the maximum, aggregated class size can have
increased as a response to reform.

4. Econometric Design

The first part of the analysis estimates determinants of the 10 observed leg-
islative reforms described in Table I. We are looking for economic and
political conditions that systematically contribute to reform. The limited
degrees of freedom given by 10 observations of reform years restricts the
model formulation. The model is operationalized as:

REFORM = (I)(OL1 *EC + a, * DEM + o, * POL) (4)

where @(-) is the standard normal distribution function. All the indepen-
dent variables are measured as 4 year averages for the 4 years before the
reform (including the reform year). They are specified on stationary form.
The variables investigated in the reform decision analysis are:
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EC:

- Change in log of real GDP per capita

- Deviation from trend in log of real GDP per capita

- Inflation

DEM:

- Change in log of student share of the population

- Change in log of divorce rate

POL:

- Socialist share in the parliament

- Dummy variable for government from liberal or socialist party

- Dummy variable for government with majority in parliament

- Duration of the government in years

In the benchmark case of reduced form simultaneous determination of
legislative reform and spending, a more flexible specification of the dynam-
ics of school spending can be applied because of the higher degrees of
freedom. The econometric formulation assumes general error-correction
models separating between short run and long run effects. The estimation
method is seemingly unrelated regressions. The reduced models including
only significant effects developed by Falch and Rattsg (1997) are present-
ed in Appendix Table AI columns (12) - (1c). The demand models of school
spending components are given the following form:

4
SSC, = BoSSCiy + . (By; *EC,_; + B, * DEM, ;) + B3 *POL,_, (5)
=0

Legislative reforms are implemented in bargaining and local politics. Since
the central government does not decide on school spending directly, leg-
islative reform is introduced as an independent variable in the spending
equations. We add dummy variables representing reform and allow for a
flexible dynamic response to reform by assuming separate effects for each
year before and after reforms. The reform year in addition to four years lag
and lead are included, denoted REFORM , i € [-4, 4], where t is year and
i is number of lags or leads:*

4
SSC, = BoSSCioy + D, (By; *EC,_; + Ba; * DEM,_ ;) + B3 * POL,_; +
7=0
©®
i=4
2. Bii " REFORM, _;

i=—
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5. The Determination of Legislative School Reform

We have identified 10 different years of legislative school reform during a
110 year period. Is there any systematic pattern of factors generating reform
in these particular years? Because of the limited number of reform obser-
vations, we have experimented with different combinations of the inde-
pendent variables. The results of the probit estimation reported in Table III
seem to be robust: Economic conditions are generally unimportant, but the
political constellation prevailing is a good predictor of reform.

The economic conditions for reform are represented by three descrip-
tives of the macroeconomic environment - change in GDP, deviation from
GDP trend as a measure of unemployment, and inflation. Only when the
economic and demographic variables are the sole determinants of reform,
model (1) Table 1II, inflation has a significant effect at 10 % level. When
other factors are included, and their significance implies that they should,
no economic factors are important. School reforms cannot be predicted by
looking at the macroeconomic situation.

Demographic and social conditions may motivate reforms of public ser-
vices. The divorce rate represents social factors and has been shown to
influence the school spending (Falch and Rattsg, 1997). But changes in the
divorce rate are not related to legislative reform. The same is the case for
the student share of the population. More students mean that schools are
more important, which might make school reform more likely. On the
other hand, more students require more school spending, and the eco-
nomic room for reform may be reduced.

TABLE III Determinants of Legislative School Reforms

Mean (D (2) (3) (4 (5
Change in log of real GDP 0.0239 -0.401 -5.126 -6.166 - -
per capita {0.0248  (-0.05)  (-0.59) (-0.67
[-0.07] [-0.73] [-0.94]
Deviation from trend in log  0.00081  10.61 5.485 10.76 - -
of real GDP per capita {0.0233t  (0.9%) (0.35) 0.76)
[1.79] [0.78] [1.65]
Inflation 0.0326 6.762 -0.350 3.648 - -
{0.05501 (1.95  (-0.08) (0.9
[1.14] [-0.05} [0.56]
Change in log of student 0.00073 4.465 14.71 -13.52 - -
share of the population 0.0162}  (0.43) 0.62) (-0.8%

[0.75] [2.10] [-2.07]
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TABLE III Determinants of Legislative School Reforms (continued)

Mean (D 2) 3) (4 (5)
Change in log of divorce 0.0571 1.970 1.972 4.099 - -
rate {0.0731} 0.70) (0.45) (1.24)
(0.33) [0.28) 10.63)

Socialist share in the 0.310 - 7.594 2.898 5.649 1.943
parliament {0.210} i (170 (246 (1.73)7

[1.08] [0.44) [0.82) {0.31]
Liberal or socialist 0.678 - 2.609 0.736 2130 0.764
government {0.319} 1.73)* (0.96) .00 114

{0.37) {0.11) {0.31] [0.12]
Government with majority 0.511 - 3.169 1.582 2.755 1.245
in the parliament {0.428) (2.32* (204 @282 (.24

[0.45) [0.24] {0.40] {0.20]
Total duration of the 6.801 - -0.283 - -0.206 -
government in years {6.359} (-1.81)* (-2.53)*

[-0.040] [-0.0301
Accumulated duration of 4.155 - - -0.087 - -0.117
the government in years {4.1806} (-0.99) (-1.50

[-0.013] (-0.0191

Constant -1.702 -5.655 -3.644 -4.913  -2.699

(4320 (-2.80)*  (-2.96)*  (-3.26)** (-3.88)**
{-0.29) {-0.81} [-0.56) [-0.711  [-0.43]

SSR 8.410 7.841 7.990 7.921 8.608
Log-likelihood -29.15 -24.69 -26.33 -25.21 -28.05
NOTE: Probit estimation where the depended variable is equal to 1 in the reform years and 0 otherwise.
All explanatory variables are 4 year averages. t-values in ( ), mean probability derivatives in [ ], and stan-
dard deviations in { }. The sample period is 1887 - 1939, 1950 - 1990, where the starting point is restricted
by the introduction of parlamentarism in 1884. * and ** denote significance at 10% and 5% respectively.

Models (2) - (5) include political variables. The main conclusion is that
political structure is important for reform. The qualitative results are inde-
pendent of whether the duration of the government is measured as total
duration of the government in office or the accumulated duration up till the
actual year. However, the significance is reduced when the latter measure
is used. In the specifications with total duration, all political variables are
significant at 10% level. Reforms take place under specific political con-
stellations. Legislative school reform is more likely under the following cir-
cumstances:

- high socialist share of representatives in the parliament

- liberal or socialist government

- government is based on a majority in the parliament

- government is of limited duration

The first two political variables represent our measures of ideology and
are consistent with our expectations about socialist orientation. The last two
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political factors describe the strength of government. Majority control
means decisive control of the parliament and ability to implement the
desired reform. Strength measured in this way is conducive to reform.
Interestingly, short-lived governments mark themselves by implementing
reforms. Long-lasting governments may have less incentive to promote
reform and in the end they may lack the energy to get reform going.

The estimated models can be used to predict the probability of reform,
which is reported in Figure 2. Our preferred model, model (4), predicts all
the actual reforms with relatively high probability. In particular the inten-
sive reform period before 1920 and the period with introduction of a com-
pulsory secondary school around 1970 show a high probability of reform,
both related to majority government with limited duration. Even though it
is hard to predict the exact reform year, the estimated probability of reform
is low in the periods without reforms.

0.5 1

03 T

0.2 1

0.1 9

0 +X --X~X Y—— X N —— X ———X
1887 1895 1903 1911 1919 1927 1935 1950 1958 1966 1974 1982 1990

x denotes reform year
FIGURE 2 Estimated Probability of Legislative Reform, Model (4) Table III

Because of the limited number of observations and the heterogeneity of
types of reform, it is important to check the robustness of our results. Two
alternative model formulations are investigated. The first investigates the
stability of the model. Regression results for different time periods are
reported in Table IV. The effects of the political variables are remarkably
stable when the sample period is extended from the 1936-reform. By com-
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paring the pre-WW2 period and the post-WW2 period (model (1) and (7)
in Table IV), it seems like the socialist share of the parliament only was
important during the period the share increased, 1904 - 1946. However,
there is little variation in the socialist share in the post-WW2 period. In spite
of the fact that all liberal governments took place before 1935 and all social-
ist governments thereafter, the mean probability derivative of the dummy
variable for liberal and socialist government is between 0.34 and 0.51 in all
specifications.

TABLE IV Stability of the Reform Model

(D 2 3) 4 (5) ) (7)
Socialist share in the 7.668 5.958 5.564 6.750 5,515 5.924  -15.06
parliament 8n a7nr (.63 Q449 Q39™ Q5™ (0.70)
[0.85] [0.76] [0.79] [0.92] [0.83] 086}  [-2.64]
Liberal or socialist 4.815 2.642 2.554 2.195 2.161 2.287 2.597
government (1.50) (1.63) (1.60) (194 Qo= 14 (112

[0.531 [0.34] (0.36] {0.30] [0.33] (0.33] [0.46)
Government with majority ~ 3.699 2.646 2.485 2.963 2.354 2.753 2924

in the parliament (166 (1950 (8L Q6o (4D Q8 (159
[0.41] [0.34] [0.33] [0.401 [0.36] [0.40] [0.51]
Total duration of the -0.725 0236 -0206  -0.244 -0.201 -0.220  -0.139
government in years (-1.08) 197 (-1.83)* (234 (239 (2.6 (-1.03)
{-0.080] [-0.0301 [-0.029] [-0.033] [-0.030] [-0.032] [-0.024]
Constant -5.915 -5.153 -5.025 -5.093 -4.594 -5.005 4.409

(272 (286y* (289" (3100 (31D™ (327 (0.46)
[-0.63] {-0.66] 0711 {-0.69 [-0.70] (-0.72] [0.77]

Sample period 1887-1937 1887-1956 1887-1960 1887-1970 1887-1976 1887-1988 1949-1990
No. of reforms in sample 5 6 7 8 9 10 5
SSR 3671 4713 5552 6.129 7.261 7.898 3.845
Log-likelihood -10.65 -14.58 -17.15 -18.99 -22.71 -24.96 -13.28

NOTE: The model is specified as Model (4) Table III. The sample period, excluding 1940 - 1948, is increased
throughout the first part of the table to capture the next reform +1 year. The sample period in the last col-
umn is the post-WW2 period.

The other robustness check addresses the problem of identifying the exact
timing of the effects of the independent variables on reform and is reported
in Table V. In our main analysis, the independent variables are represented
by 4 year averages before the reform. In Table V, the independent variables
are measured by averages covering from 1 and up till 6 years before reform.
As can be seen, the fit of the model and the size the coefficients are highest
in our preferred specification. The specification with 4 year averages implies
a clear dynamic pattern of reform decisions. The qualitative results, howev-
er, are independent of the model specification.




-~ AANS

Aar.An Ar oA

4 mf Sl LTl AL

[ ey PR PR S

School Reforms 211

TABLE V Robustness of the Reform Model Specification

(1) 2 (3) (4) 5 (6)
Number of year averages in
the explanatory variables 1 2 3 4 5 6
Socialist share in the 1.090 2.742 4.271 5.453 4.566 3.945
parliament (083  (1.56)  (QaH™ (240 Q2D Q1D
[0.20] [0.45] [0.67] [0.80] [0.71] [0.64}
Liberal or socialist 0.465 1.404 1.754 2177 1.727 0.974
government (098  (1.92 (20D* (213" Q.76 (1.00)
[0.08] [0.23] [0.27] [0.32] [0.27] [0.16]
Government with majority 0.547 1.393 2.147 2.770 2.334 2.155
in the parliament (1.15) (196 (256 (287 (2.60)™ (251
[0.10] {0.23] [0.34] {0.41] [0.37] [0.35]
Total duration of the -0.002 -0.092  -0.151 -0.201 -0.168 -0.138
government in years (-0.51)  (-1.51)  (-2.14)* (252 (-2.23)*  (-1.95)
[-0.000] [-0.015] [-0.024] [-0.029] {-0.026] [-0.023]
Constant -2.050  -3.337 -4.144  -4.882  -4.149 -3.466

(-330* (-3.16* (-3.30)* (330 (-3.26)* (317"
[-0.371 {0551 [-0.65]1 [-0.71)  [-0.65] [-0.56]

SSR 8.605 8.327 7.952 7.827 8.210 8.355
Log-likelihood -30.17  -27.68  -26.04 -24.63  -26.36 -27.43

NOTE: The model is specified as Model (4) Table III. The number of years used to calculate the explana-
tory variables are specified in row 2. The sample period is 1889 - 1939, 1951 - 1990.

6. Reduced form Analysis of School Spending: The
Benchmark Case

Broadly speaking, school reform involves both legislative action and spend-
ing decisions. In the first analysis of spending, we treat school spending as
an aspect of reform. In this reduced form, we apply the same economic
and political variables that serve as determinants of legislative reform. Since
more observations are available for spending components compared to leg-
islative reform, more variables are included in the spending model.

The long data set available for school spending is utilized by a flexible
dynamic formulation. The general error correction models are reduced to
models which only include significant variables at 10% level. These mod-
els are reported as Equations (1a) - (1o) in Appendix Table Al Table VI
summarizes the long run effects in the models.

Primary school is income elastic since in particular teacher input per
class is responsive to GDP growth. The elasticities of teacher wage and
teachers per class add up to above 2, implying a strong support of Wagner's
law. As discussed by Falch and Rattsg (1997), this result is in strong con-
trast with cross-sectional analyses with an overwhelming evidence of
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income-inelastic educational services (see Craig and Inman, 1986, and
Romer et al., 1992). In a dynamic study, we capture the growth of impor-
tant cost elements.

TABLE VI Economic and Political Determinants of School Spending Components

Dependent variable Teacher input Class Teacher
per class size real wage
Real GDP per capita 1.65 - 0.76
(7.78) (8.35)
Student share of the population - 0.35 0.38
(9.46) (1.69)
Population size -3.40 -0.26 -
(4.46) (5.22)
Divorce rate - -0.03 -
(5.02)
Elderly share of the population - 0.42 -
9.3D
Index for geographical income variation - - 0.15
.89
Socialist share in the parliament 0.10°* - 0.23%
(1.72) - (2.80)
Minority coalition government - - 20.11°
(2.30)
Total duration of the government in years -0.03 - -
(1.80)
Index for party fragmentation in the parliament -0.12* - -
(2.57)

NOTE: The reported coefficients are long run elasticities, the calculations are based on Appendix Table AL
* Elasticity at mean. b Percentage effect. Absolute t-values in parentheses calculated with approximated
large-sample variance.

A higher share of students in the population is expected to increases class
size. We find that class size goes up with higher student share, and also that
the number of teachers increases. The positive relationship between the
share of students of the population and the teacher real wage documented
in Table VI can be interpreted as a conventional labor demand relation.
When the student share rises, more teachers are demanded and the wage
level is driven up. A variety of sociodemographic descriptives has been inves-
tigated. A social characteristic, the ratio of divorces to marriages, reduces the
class size in the long run and increases teachers per class in the short run.
The result possibly reflects a compensating strategy whereby schools are
given higher priority to deal with kids. The share of elderly is positively asso-
ciated with class size. This is consistent with the understanding that local pol-
itics is a battle of resources between age groups dividing a given pie.

The analysis shows that characteristics of the political system must be
taken into account to understand school spending growth. Both long dura-
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tion of government and little fragmentation of parliament hold back on
teachers per class. When a government is reelected and its duration is dou-
bled (that is an increase of 1 standard deviation in the sample), the number
of teachers per class is reduced by 3% in the long run. When the party frag-
mentation is reduced with one standard deviation, the number of teachers is
reduced by 4% in the long run.

The socialist share of the parliament is positively related to the teacher
wage level and teachers per class. When the share increases from 40% to 60%
(about one standard deviation in the sample), real wages increase by 12%
and teachers per class by 5% in the long run. The wage effect may be the
result of higher demand. The socialists want more teachers per class, and this
demand increases wages. Given the general evidence that socialist parties
tend to increase the public sector, the results here mean that this effect goes
through both employment and wages.

7. Separation of Legislative Reform and
Implementation, Analysis of the Consequences
of Legislative School Reforms

The analysis in section VI assumes that legislative reform and school spending
is simultaneously determined. Since the implementation of reform involves
bargaining with teacher unions and local government priorities, we argue that
legislative reform can be investigated as an independent determinant of school
spending. In this section we estimate the models under this assumption.

The effects of legislative reforms are described by the deviation from mean
in the school expenditure components in Figures 3a - 3c (deviations are
shown as the fat lines). They indicate that reforms tend to influence school
expenditure mainly via an increase in teacher input per class. The response
can be identified both before and after the actual reform year. To reach more
robust conclusions, we need to look at a broad model including the demand
variables influencing school spending. The particular pattern of expenditure
growth around the school reforms can be explained by background factors
such as economic growth or changing age composition of the population. If
the timing of reforms is correlated with other potential explanatory variables,
the implications of reforms drawn from raw data are spurious.

We use the model described in the previous section as the starting point.
Given the economic and demographic demand model determining the com-
ponents of school spending, the consequences of reform must appear as a sys-
tematic pattern of the residuals from the demand models. The mean values of
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the residuals in connection with reforms are also presented in Figures 3a - 3c.
As expected, the economic and demographic variables explain some of the
adjustment observed before, during and after reform. But the development of
the demand determinants cannot fully explain the pattern. Teacher input per
class shows systematically strong positive residuals. Only for class size, the
demand model seems to explain all the reduction observed in the raw data.

1.6 T S

04 L N
Deviation from mean, percentage points, - - - - - Mean residuals from the
basic equation times 100, --------- Coefficients on dummy variables times 100

FIGURE 3a Percentage Change in Teacher Input Per Class + 4 Years Around Reform

08 +
Deviation from mean, percentage points, - - - - - Mean residuals from the
basic equation times 100, --------- Coefficients on dummy variables times 100

FIGURE 3b Percentage Change in Class Size + 4 Years Around Reform
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0.0
2al
Deviation from mean, percentage points, - - - - - Mean residuals from the
basic equation times 100, ------——-- Coefficients on dummy variables times 100

FIGURE 3¢ Percentage Change in Real Teacher Wage + 4 Years Around Reform

Investigation of the residuals in order to conclude about consequences of
reform has two main weaknesses. First, we cannot say anything about sig-
nificance. Second, if specific adjustment processes are at work during reform
periods, the estimates of the economic model can be sericusly biased. To
take this criticism into account, we re-estimate the model and include dummy
variables representing the years around reforms. The coefficients of the
dummy variables are presented in Figures 3a - 3¢ and Table VIL

TABLE VII The Effects of Legislative Reform

Change in log of Change in log of Change in log of
Teacher input per class Class size Real teacher wage
REFORM 0.0054 (1.66) 0.0044 (2.07)" -0.0158 (1.38)
REFORM[_5 0.0103 (3.16)* 0.0024 (1.13) -0.0167 (1.47)
REFORM _ 0.0064 (1.95) 0.0036 (1.76)* -0.0125 (1.13)
REFORMt‘1 0.0080 (2.62)* 0.0047 (2.53) -0.0010 (0.10)
REFORM[ 0.0053 (1.87)* 0.0015 (0.78) -0.0076 (0.71)
REFORMt+l 0.0006 (0.18) 0.0039 (1.94) 0.0050 (0.43)
REFORM _, 0.0161 (4.85)* 0.0041 (1.90)* -0.0239 (2.03)*
REFORM _, 0.0127 (3.70)* -0.0006 (0.25) -0.0238 (1.88)*
REFO}UVI”;, 0.0107 (2.71)= 0.0026 (1.00) 0.0009 (0.07)
F 3225 1,493, 0.954,

NOTE: Absolute t-values in parentheses. F is an F-test for no effects of the dummy variables for reforms
where lowered values are degrees of freedom. The rest of the models are reported in Appendix Table AL
columns (2a) - (2¢). Sample period is 1885 - 1939, 1950 - 1990. * and ** denote significance at 10% and 5%
level respectively.
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All dummy variables in the model for teacher input per class are positive,
and all except REFOth . and REFORM  are significant at 10% level. A
hypothesis of jointly no effect of the reform dummy variables is strongly
rejected by an F-test. Reforms drive up teacher employment via teacher input
per class. The higher teacher-class ratio is related to both increased annual
school year for the students, reduced working time for the teachers and new
teacher intensive subjects.

Given the effect of reforms on teacher input per class, how do the local
governments react ? The main local determinant, the class size, tends to go
up with reform. This is true even though many reforms specify reduced max-
imum allowable class size. Eight of nine dummy variables in the class size
model are positive, and five of them are significant at 10% level. One possi-
ble interpretation is that increased class size is a cost saving strategy by the
local governments. The size of the coefficients implies that teacher employ-
ment increases every year except REFORM . Both class size and teacher
input per class increase before the reform years, an indication that the
reforms are expected. When local governments expect reform, they start rais-
ing teacher input per class by implementing some of the elements of the
reform before the actual reform decision of the central government. Notice,
however, that the dummy variables in the class size model are not jointly sig-
nificant at 10% level.

If teacher wage is decided by supply and demand, the increased teacher
employment in connection with legislative reforms will drive up the wage
level. This is not the case. The wage level is negatively related to reforms,
but the effect is significant in only two years. The resuits support a hypoth-
esis of union influence. Due to increased employment, the union utility may
increase even though the wage decreases.

To be able to draw clearer conclusions, the next step is a search for a
more general pattern of the reaction to reforms. The jointly insignificant
result of the reform dummy variables on class size and real teacher wage can
be the result of too many variables included in the models. The first step
gives each year a number. We construct a variable, REF, with the value five
in the reform year, the value four one year away from reform, and so on until
the value one four years away from reform. We allow for different effects of
the post-reform years, REFPOST, and the reform year, REFORM . We start by
regressing the quadratic relationship

4
SSC; = BoSSCiy + 3. (B *EC,_; + B, * DEM,_;) + B3 * POL,_, + B, * REF,

j=0 D
+Bs * REE? + B¢ * REFPOST, + j3, * REFPOST? + fB; * REFORM,
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and put restrictions on the structure documented in Table VIII. The reform
periods have significant effect on all components with this specification.
Figure 4 illustrates the adjustment. The reaction is strongest 2-3 years before
and after the reform years. Surprisingly, the responses to reform are small
very close to the reform vyear. If the reform was expected by local govern-
ments, we would expect an increasing reaction up till the reform, and a high
reaction the first years thereafter. Instead we find that the response is decreas-
ing before the reform, and is high only from 2 years after the reform.

TABLE VIII Quadratic Functional Form of Legislative Reform Effects

Change in log of Change in log of Change in log of

Teacher input per class Class size Real teacher wage
REF, 0.0057 (3.00)* 0.0023 (2.19)* -0.0117 (1.94)*
REFI?‘ -0.0009 (2.33)** -0.0004 (1.71)* 0.0024 (1.94*
REFPOST[ 0.0104 (3.47)* - -
REFPOST? -0.0030 (3.87)* - -
F(no effects) 6'7624,67“ 5.551278"* 3.760172“*
F(restrictions) 0. 5685?62 0.4647)71 0'2337,65

NOTE: Absolute t-values in parentheses. The variables are defined in the text. F(no effects) is an F-test of
no effects of the reported variables, and F(restrictions) tests whether the models are allowable reductions
of the models in Table VI, lowered values are degrees of freedom.

1.7 T%

07 T

a3 4 C—— -

Teacher input per class, --------- Class size, ----- Real teacher wage
FIGURE 4 Quadratic Functional Form of Legislative Reform Effects

Some generalizations can be drawn regarding the size of the adjustments
to reform. The reform effect on teachers input per class implies an addi-
tional growth of approximately 0.7 percentage point up to the reforms, and
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an additional 1.5% from two years after reform. Compared to the sample
mean growth of 1.3 %, the quantitative effect is of economic importance.
The sample mean growth in real teacher wage is 2%, and the extraordinary
effect of reform implies a reduction to 1% yearly growth around the reform
year. The spending consequences of the change in class size are smaller,
but they can be important because the mean growth is equal to zero.

Figure 4 also illustrates how reforms may be financed. Even though
teacher employment increases, the wage level is reduced by a similar per-
centage. It seems like reforms do not increase total school spending. This
is surprising. The reason can be that the union is willing to trade off wage
for employment.

When estimating the demand model, teacher input per class is assumed
determined by national bargaining factors. If the bargaining factors are relat-
ed to reforms, we would expect the effects of the demand variables to
change when the reform specific variables are included. As can be seen from
Appendix Table Al Equations (2a) - (20, this is not the case.” We conclude
that the legislative reforms can be analyzed as independent determinants of
the bargaining outcome. Macroeconomic variables such as inflation and devi-
ation from trend in GDP influence the bargaining between central govern-
ment and teacher union. The working conditions of teachers are adjusted as
part of the bargaining, although larger changes are part of reforms.

If legislative reform and spending are determined simultaneously, we
would also expect the estimated effects of reform from ordinary least
square to vary over time. In addition, parameters may change if the leg-
islative reforms differ, and the conditions for reform vary in many aspects.
The Chow test for parameter stability with WW2 as break point cannot
reject parameter constancy of the models, see Appendix Table Al In order
to investigate parameter stability specifically for the reform effects, we re-
estimate the last models (the models in Table VIII and Equations (3a) - (3¢c)
in Appendix Table AI) with recursive ordinary least square. The general
impression of the results is that the parameters are fairly constant for the
post-WW2 period, see Figures 5a - 5c. For the teacher input per class
model, there is some variation in the estimates, but the parameters are
almost identical in the cases when the model is estimated only for the peri-
od up to 1950 and for the whole period. The class size model is of specif-
ic interest because all reforms including reduced maximum class size take
place before WW2. The estimated parameters are somewhat reduced when
the sample period is extended, and the size of the parameters imply that,
if anything, the effect on the class size was highest in the pre-WW2 period.
For the wage equation, there is no indication of changed effect.
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8. Conclusion

We have analyzed the generation of legislative school reforms and school
spending. The extension of primary school over time is understood as the
result of growing demand for school services related to higher income level
and more students. The demand model is extended to include the role of
political structure, ideology and strength.

Political structure is the main explanatory factor of reform. While the lit-
erature on economic reform tends to emphasize the importance of econom-
ic distress to motivate changes, economic conditions have no systematic
effects on legislative school reform. Legislative school reform is more likely
under the following circumstances:

- high socialist share of representatives in the parliament

- liberal or socialist government

- government is based on a majority in the parliament

- government is of limited duration

Political structure also is important for school spending. School spending
is disaggregated to capture different aspects of the school system - teachers
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per class, class size and teacher wage. School spending growth is driven by
income-elastic decisions about teacher wages and teaching requirements at
the national level. The local public sector, determining the class size, has
inelastic response to the national cost factors and thereby local governments
are not able to hold down the spending growth. Stable governments and low
fragmentation of parliament hold back teacher employment. Socialist orient-
ed governments increase both teacher employment and teacher wages.

In Norway, decision making about legislative reform is different from deci-
sions about school spending, since spending involves bargaining with
teacher unions and local government priorities. Compared to conventional
school spending studies emphasizing the impact of continuous demand fac-
tors, we have introduced legislative school reforms as an intermediate vari-
able between demand and expenditure. The explicit handling of legislative
reforms offers new insight into the determinants of school spending. While
demand factors explain the spending growth over time, political constella-
tions conducive to reform must be taken into account to understand the
dynamics of the spending.

Reforms drive up teacher employment via teacher input per class. The
reforms imply changes in both the length of the school year for the students,
reduced working time for the teachers and new teacher intensive subjects
that influence teacher demand. Our results indicate that the local govern-
ments react by increasing the class size. Increased class size is a cost saving
strategy when reforms raise their costs. In addition, the growth in real teacher
wage goes down around reform years. Reforms do not raise spending
because of this wage effect, it seems like unions are willing to trade off wage
for employment.
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Endnotes

1. For discussions of school reforms see for example Shapiro and Sonstelie
(1982), Downes (1992), Downes and Horowitz (1995), Silva and Sonstelie
(1995), Campbell and Fischel (1996) and Fernandez and Rogerson (1997).
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2. In the figure, each year is identified with the reform closest in time, and years
halfway between two reforms are omitted. In order to have at least two obser-
vations per data point, the sample is restricted to 8 years before reform to 7
years after reform.

3. The demand analysis is given a broader presentation in Falch and Rattso (1996,
1997).

4. A flexible lag structure is limited when reforms follow within a short time peri-
od. When there is less than eight years between reforms, we associate each
year with the nearest reform. The effects of years that are halfway between
two reforms closer than eight years (1916, 1957 and 1972) are identified with
specific dummy variables in the regressions. This procedure gives us the fol-
lowing number of cases where REFORM _ is equal to 1; 10 observations for i =
0, 9 observations for i = 1 and -1; 7 observations for i = 2 and -2; 6 observa-
tions for i = 3, -3 and -4; and 4 observations for i = 4.

5. Compared to the previous model (Equations (1a) - (1c) Appendix Table AD),
there are very small changes in the estimates except for the constant terms.
There is an additional interesting change. The long run elasticity of the social-
ist share of the parliament with respect to teacher input per class reduces from
0.10 to 0.03 and is no longer significant at 10% level. This is not surprising
given the fact that the socialist share is positively related to the probability of
legislative reform. The socialist parties seem to increase school spending via
their higher propensity to reform the school sector together with an indepen-
dent effect on teacher wages.
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APPENDIX
APPENDIX TABLE Al: The Effect of the Economic, Demographic and Political Conditions

A(Teacher input per class)l A(Class size)r A(Teacher real wage)[

Dependent variable
(1a) (2a) (3a) (1b) (2b) 3b) (19 (20 G

(Teacher input per cl:;lss.)vl -0.131  -0.136 -0.136 - - - - - -
(5.94) (645 (6.36)
- -0.299 -0.304 -0.317 - - -
(8.68) (852)  (9.25)
- - - - - -0.232 -0.243 -0.245
(7.89)  (8.00) (8.16)
(Real GDP per capita) 0.216 0.210 0.211 - - - 0.176 0.170 0.180
(10D ALy 1.0 9200 Q.09 9.57)
- 0.106 0.107 0.116 0.088 0.048 0.054
(6.00) (5.76)  (6.44) (1.68) (0.83) 0.99)
- 0.126 0.131 0.137 - -
(7.21) (7.21) (7.80)
- - -0.009  -0.009  -0.009 - - -
4.82) (4320 (499
(Populatiorl)t_1 -0.446 -0.400 -0.404 -0.077 -0.087 -0.090 - - -

749  (7.36) (7.32) 3.99 (4.32) (45D
- - - - 0.273 0.300 0.338

(3.000 (3.08) (3.58)

(Class size) , -
-4

(Real teacher wage)P1 .

(Student share of the population)ti . - -

(Elderly share of the popularion)i_1 - -

(Divorce rate)‘ . -

(Geographical income variation)lil -

A(Teacher input per class) | 0.196 0.104 0.076 - - - -
(2.89 (1.65) (1.23)
A*(Class size)_ - - - 0550 0582 0574 - - -
(8.51) (8.90) 9.03)
- - - - 0.336 0.331 0.329

A(Real teacher wage)l_1 _
(5.18) (5.25) (5.14)
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