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1. Introduction

The Norwegian Constitution is the oldest, written constitution in Europe. The founding fathers of 1814 invoked a radically democratic constitution: about 2/5 of the adult men were enfranchised. The indirect election system was designed to produce overrepresentation of urban election districts. As a safety precaution, the constitution imposed a cap on urban representation. Cities could not occupy more than 1/3 of the seats in the national legislature. The next 200 years generated a population influx to cities unthinkable in 1814. Before long, the constitutional constraint that 2/3 of the representatives should come from rural districts became important for peripheral influence in parliament. As a consequence, the peripheral election districts in Norway are heavily overrepresented in parliament (Stortinget). 

There is a Nemesis in constitutional history as well!

The present paper is an attempt to understand the implications of disproportional geographical representation for public expenditures on roads. The ensuing section elaborates on two groups of theoretical models. In district demand models, district representatives get their preferred project allocation implemented in a common pool game of fiscal policies. In equilibrium aggregate spending may be Pareto sub-optimal. This creates incentives for political coordination over districts, or a need for “constrained” forms of “universalism” in the parlour of the empirical literature (se section 3). In tactical budgeting models, political parties compete for power by (credibly) promising a geographical distribution of public expenditures. Thus, coordination over districts is endogenous. In equilibrium, politically attractive election districts receive relatively more public expenditures per capita. We make a contribution to existing models of tactical budgeting, by showing that overrepresented districts receive relatively more public expenditures per capita in equilibrium. 

Existing empirical research provide a number of insights into the political economy of distribution. A large number of studies depart from a common pool problem among electoral districts, and estimate district demand functions. A small number of studies have tested the implications of tactical budgeting models, but where such models have been tested the effects of geographical misrepresentation has not been included. This not withstanding, a number of studies based on informal conjectures have demonstrated distributive effects of geographical misrepresentation. The relative importance of competition between centralized parties and autonomous district demand has not been addressed in the literature.  

Subsequent sections describe the institutions of the Norwegian polity, and outline the research design. It is based on panel data for 19 Norwegian election districts for the period 1970-2000, and utilizes a number of data sources. It comprises information about public expenditures on roads, economic indicators, settlement pattern, district representation in parliament, and characteristics of local electorates derived from extensive election surveys (party identification, ideological heterogeneity, importance of ideology for party choice). 

Finally, we present relevant descriptive statistics and estimate alternative regressions models for allocation of public expenditures on roads. This allows us to discriminate between the two main theoretical interpretations of distributive policy, and allows us estimate the distribution of public expenditures on roads in a hypothetical situation with proportional geographical representation. These estimates have provoked us to reflect on the reasons for the long-lived principles of representation found in our 1814-constitution.

2. Distributive politics: district demand or tactical budgeting?

Geographic distribution of government projects can be interpreted in at least two ways.
 Firstly, the standard, district demand / common pool, explanation may be used. The players are taken to be coherent electoral districts. Secondly a tactical budgeting explanation may be employed, in which centralized national parties compete for power by distributing benefits over geographical districts. In the article we confront a benchmark district demand model with an alternative tactical budgeting model. Appendix A provides a formal presentation of the assumptions and equilibria of these models.  

Both models take the preferences of individual citizens, their individual budget constraint and a government budget constraint as points of departure: Citizens belong to different election districts, and their preferences are defined over public and private consumption. We apply standard assumptions about voters’ preferences for private and public consumption (utility derived from the stock of road capital). It is assumed that public expenditures on roads can be targeted to populations in separate election districts, and that such expenditures have no welfare effects for citizens in other districts (no geographical externalities). The model formulations allow road consumption to be placed on a continuum between a local public good (non-rival) and a private (rival) good. It is assumed that governments’ distributional policy affects voting behaviour, and that citizen’s ideological inclination may affect party choice.

Throughout we assume that expenditures on local roads are financed by national (general fund) taxation, and that the financing system is determined exogenously (i.e. unrelated to geographical distribution policy). The model specifications assume proportional income taxation. In contrast to models of lump sum redistribution, therefore, our models have efficiency implications related to taxation. The models are static, and voters and competing politicians/parties are fully informed about the welfare gains and tax costs of public expenditures. It is assumed that politicians have probabilistic beliefs about the ideological dispositions of district voters, and therefore treat their voting behaviour as a random variable. Citizens’ residence is predetermined, and mobility plays no role in the model. 

2.1 The district demand model

The first model takes the district demand of a representative voter (usually the median voter on a net expenditure dimension) and her elected politician as the point of departure. The elected politician maximizes the welfare of the representative voter, subject to budget constraints and taking the demand of other districts as given. Thus the equilibrium concept is Nash in a simultaneous move J district game. The canonical model formulation is due to Weingast, Shepsle & Johnsen (1981). 
Ideology plays no part in the district demand model. Projects are financed by national taxation, which generates the common pool problem: Each district pays a minor fraction of total tax-costs of providing the good, which leads to excessive district demand. District demand therefore becomes a function of tax shares: Election districts that pay a small share of total tax costs request higher public expenditures than those that pay a high tax share. A rival good entails a higher tax share than a non-rival good. In our formulation we also allow for an income elasticity of demand for public consumption, but make no conjectures about its sign or magnitude. 

Since no district commands a majority in the legislative assembly, the district demand model must be supplemented with some kind of micro-political underpinning. The most commonly cited underpinning is the, so called, “legislative norm of universalism” (Weingast 1979; Shepsle and Weingast 1981). According to this norm all district representatives are included in an all-encompassing coalition, and every representative always votes for the proposals of every other representative. It is argued that every representative prefers the resulting outcome to one in which the norm is not operative. The argument hinges on the assumption of risk aversion and utilizes a static and essentially non-strategic calculation. Neither the districts share of seats in the majority assembly nor other political characteristics of district electorates have any bearing on the common pool- universalism allocation. With universalistic behaviour in parliament, district demand determines the road allocations:

Tax price (H1):  Public road expenditures per capita decrease with the tax share of the district. 

At face value, the model would seem to explain why rural districts in Norway have fairly good road systems. They enjoy the benefits of paying small tax shares due to low taxable incomes and small populations, while urban areas demand and receive inferior roads, and face much higher tax shares. Yet, few observers would claim that common pool problems in Norway have led to excessive expenditures on roads. On the contrary, compared to a structurally similar country such as Sweden, the Norwegian highway system is seriously underdeveloped.

More importantly, the micro-political underpinnings of universalism are theoretically unconvincing. The commonly cited formulations of a universalism norm (Weingast 1979; Shepsle and Weingast 1981) overlook a fundamental credibility problem. In real world legislatures projects are decided on in a sequence in real time, and this provides every district with a strong incentive to renege on all other deals once its own project is secured. Foreseeing this, no rational representative can gain on voting for the projects of any other representative, and the norm breaks down. A way out is to assume an uncertain endpoint in a dynamic legislative game. This, however, invokes the folk theorem, and the theory looses its empirical cutting power altogether (Chari & Cole 1995). Another way out is to assume stationary strategies, and model the legislative institutions more carefully. Baron & Ferejohn (1989) and Baron (1993, proposition 1) show that such a modelling strategy only drives a norm of universalism as a special case. In particular, their dynamic bargaining models suggest that a majority coalition comprising the cheaper election districts are likely to appear for the most part. On a more general level, it has been noted that since common pool universalism creates efficiency problems, voters can be offered better deals, and that it therefore appears strange that vote-seeking political entrepreneurs fail to exploit this possibility (Wittman 1995:65-69; Drazen 2000:327-331). Elected representatives have an incentive to negotiate Pareto-improving solutions. Ultimately, universalism excludes the role ideology and political parties. A historical rationale for parties is precisely that they are able to coordinate policies and overcome geographical common pool problems. 

Observationally party discipline is often defined as the absence of deviations in roll call voting within parties. In the Norwegian parliament party discipline in this sense is almost perfect. This, however, tells us little about the bargaining power of districts, which is likely to make it self felt in the internal aggregation of preferences that takes place within parties prior to voting. Tax prices provide an independent measure of this bargaining power.

2.2 The tactical budgeting model


It is assumed that parties discipline their district representatives at every stage in policy making. In practice party leaders may discipline by credibly threatening deviators with cessation of the right to stand for re-election on the party’s list (Cox & McCubbins 1993). This allows them to target geographical policies in order to maximize their overall political gain, even when this leads to deviations from the preferred policies of district representatives  

Broad political parties seek electoral support from every election districts and every segment of the electorate. They coordinate policies across election districts. The model we develop is closely related to the tactical budgeting models of Lindbeck & Weibull (1987), and Dixit & Londregan (1996). We draw on the formalization proposed by Persson & Tabellini (2000, particularly chapter 7.4). 

In tactical budgeting models parties are immobile in their positioning on the main ideological dimension, but retain mobility on dimensions where ideological credibility is not involved. In line with this, we assume two exogenously given political parties with fixed positions on a national left right dimension of politics (the strategic dimension), that are free to promise any non-negative vector of public expenditures on roads over electoral districts (the tactical dimension). 

In the model citizens are characterized by an ideological preferences as well as a preference for publicly financed roads. Parties may therefore swing district voters in favour of their own party by offering more public expenditures on roads. In doing this the party will take into account that higher expenditure levels in one district implies higher taxes in all other districts, and that higher taxes leads to fewer votes and fewer party representatives from these districts. In equilibrium the parties internalize tax costs and eliminate the common pool problem. In tactical budgeting models, districts’ tax shares therefore have no bearing on geographical allocations.

Previous formalizations assume that party competition takes place in an election system that ensures that district vote shares yield identical shares of seats in the elected assembly. Suppose, however, that each district elects a fixed number of representatives to the national assembly, and that the districts share of seats may deviate from its share of district voters, as it does in most electoral systems. Unlike existing models of tactical budgeting, we account for this facet of electoral systems by assuming that political parties maximize seats in the national assembly, not votes per se. In accordance with intuition, we show that this produces an equilibrium in which public expenditures per capita is higher in districts with a higher ratio of parliamentary seats to votes.

In our empirical applications, we use coalitions of parties ordered in a right wing and a left wing block. We share this approach with, amongst others, Johansson (2002) and Dahlberg & Johansson (2003). Moving from parties to blocks of parties is no small step. Nonetheless we feel this move can be justified. First, almost no robust insights in the form of equilibrium predictions have been established for multiparty elections (Drazen 2000, Persson & Tabellini 2000).
 Given the current lack of firm knowledge, it does not seem inappropriate to use a to-party model as a (temporary) substitute in empirical investigations of multi-party systems. Second, in tactical budgeting models parties differ in their ideologies, but offer the same distribution of district benefits in equilibrium. Thus the crucial difference between the two-party and the multi-party situation does not lie in ideological heterogeneity. We conjecture that the identity of tactical budgeting behaviour in a two party system is likely to hold in a multiparty system as well, and provide two reasons for this. Firstly, the distribution of benefits in the model is based on some political characteristics of the districts that are equally important for any party concerned with electoral success (notably the amount of party identification in the electorate and the ratio of seats to votes). Secondly, the national left-right dimension is the major dividing line of politics, and voters tend to identify with either a left or a right block on this dimension, making a single cut point on this dimension salient, even in a multiparty context. 

Dixit & Londregan (1998:506-7) provide reasons for parties to maximize their vote shares, not merely their probability of victory: elections are uncertain, parties may care about longer run election dynamics where historical size is of importance, and extra votes may be needed to implement policy when the constitution require supermajorities. These reasons are equally valid for seat maximization. In Norway the public subvention of parties increase with the number of seats won in elections. This provides an additional rationale for maximizing the number of seats, rather than the probability of obtaining a majority of seats. 

Disproportional representation (H2): Public road expenditure per capita is higher the higher the ratio of district seats to district votes. 

The underlying logic is that it is less costly to buy a mandate from a district with a small population than to buy it from a district with a large population (=electorate). Parties are induced to swing more voters in districts with a high ratio of seats to votes. Since rural election districts in Norway are significantly better represented in parliament than urban districts, the party model offers an alternative explanation for the superior road system in peripheral regions. Note the hypothesis presupposes a degree of rivalry. In the case of a pure local public good, population size has no bearing on the costs of purchasing a seat. Only shares of district seats affect geographical allocations.

Dixit & Londregan assume that voters in different districts place different emphasis on ideology and consumption. In parallel to this we assume that voters weigh ideological positions against public road expenditures per capita. Voters that attach great weight to the party’s ideological stand (high degree of party identification) are hard to swing, while voters who primarily value political parties for the public road expenditures they provide are more attractive political prey (low degree if party identification). In line with this, our model produces the following implication:

Party identification (H3): Public road expenditure per capita is higher the lower the districts share of ideologically motivated voters is.

Finally, district voters are differently distributed on the ideological dimension. Some constituencies are relatively heterogeneous, meaning that the local electorate is ideologically polarized. Other districts are more homogenous. An ideologically homogenous electorate (i.e. an electorate with high “cut-point density”) is politically attractive since a budgetary reallocation will swing numerous voters. This constitutes the core implication of tactical budgeting models, and it follows from our particular model formulation as well. 

Cut point density (H4): Public road expenditures per capita is higher the more ideologically homogenous a district is (the higher cut-point density the district has).

This theorizing suggests four test statistics: district tax shares affect demand for, and provision of public road expenditures per capita in the common pool – universalism model, while the districts’ seat/voter ratio, party identification and cut-point density affect public road expenditures per capita in the tactical budgeting model. 

3. Previous empirical research 

A large and growing body of work in positive political economy addresses the determinants of geographical distribution. In what follows we review three strands of it: the assessments of district demand models, the investigations of the distributional consequences of geographical misrepresentation, and the assessments of tactical budgeting models.
 

First, the tax price confronting electoral districts seems to have a significantly negative effect on district spending, with a price-elasticity in the range of -.5 to -1.8 (Inman & Fitts 1990, Del Rossi & Inman 1999, Del Rossi 1995). This is taken to indicate the presence of a common pool problem in fiscal policy. The number of seats in upper and lower chambers of bi-cameral parliaments (Bradbury& Crain 2001), and the number of upper house seats in US states (Gilligan & Matsusaka 1995, 2001) seem to proxy well for tax prices (with the number of seats driving public spending up). In accordance with theory, effects seems especially pronounces for geographically concentrated benefits, such as highways, water projects and education (Gilligan & Matsusaka 1995, 2001, Del Rossi 1995, Del Rossi & Inman 1999, Hird 1991). Spending seems to be negatively related to benefit-cost ratios for US water projects, indicating that the sub optimality bias implied by the district demand model may be real (Hird 1991). Similar conclusions hold for centrally financed road allocations in Norwegian counties (Elvik 1995). The effects of income, population and urbanization are mixed over different studies. 

A number of politico-institutional determinants seem able to constrain unabridged universalism. This holds for strong US presidents (Del Rossi 1995, Inman & Fitts 1990), centralized committee structures (Inman & Fitts 1990), long-lived one party majority governments, and parliaments with an un-fragmented party structure (Borge & Rattsø 1997, 2001). Other determinants draw mixed evidence. This holds for the ideological leaning of legislators (Gilligan & Matsusaka 2001, 1995, Borge & Rattsø 1997, 2001), and for party seat shares (Inman & Fitts 1990, Gilligan & Matsusaka 1995, 2001, Borge & Rattsø 1997, 2001 and Levitt & Snyder 1995). Some determinants show weak, or no effects. This holds for the majority party’s seat margin and for divided government (Gilligan & Matsusaka 1995, 2001), for membership on key committees, and for membership on house majority party (Del Rossi & Inman 1999). 

Second, a number of studies document the effects of geographical misrepresentation on distribution of public funds. The classical study of Wright (1974) demonstrates a strong positive effect of electoral votes per capita on federal new deal spending in US states, while Horicuchi & Saito (2003) find a strong positive effect of parliamentary seats per capita on central transfers to Japanese municipalities in the 1990s.
 Atlas et al. (1995) finds a significantly positive effect of senators per capita and representatives per capita on federal spending on states in the period 1972-90. The effect of senators per capita is markedly stronger for defence spending than for spending on entitlements.  

Ansolabere et al. (2002), and Lee (1998) uses more refined index’s of proportionality to study the effects of a series of US legal rulings in the early 1960s that challenged geographical biases in representation. Ansolabere et al. show that geographical overrepresentation leads to significantly higher per capita shares of total transfers among 3.022 counties in the period 1960-80. Lee documents the consequences of proportionality on per capita federal distributive and redistributive programs in a pooled time-series with 48 US states 1984-90. Perhaps surprisingly, the spending bias is especially pronounced for non-discretionary programs. 

McCubbins & Schwartz (1998) employ an instrument variable approach to construct an index for increased metropolitan representation. The index shows strong positive effect on the Congressional appropriations of metropolitan programs, and a strong negative effect on the appropriation of traditional farm programs, in a dataset covering fiscal years 1948-79. 

Third, a handful of tests address tactical budgeting models, starting with an illustrative empirical example in Dixit & Londregan (1996). They show that an average concentration of apparel workers is statistically associated with below average vote margins in presidential elections on a state-by-state basis 1974-84. It is noted that industry size is not a significant predictor of tariff protection in empirical investigations. The explanation offered is the association between concentration of apparel workers and vote margins. 

More systematic studies are found in Johansson (2003), Dahlberg & Johansson (2002), Case (2001) and Strømberg (1998). Johansson (2003) investigates distribution of grants over 255 Swedish municipalities in the periods 1981-95 and 1990-95 (3.825 and 1.020 municipality years respectively). She utilizes Swedish election surveys to conduct a factor analysis, thereby obtaining an ideological distribution of voters in the municipalities. Taking the vote share of the Socialist bloc in the previous election as a cut point, she calculates the cut point density of the voting population in the municipalities, assuming a normal distribution. As an alternative measure of cut point density she uses the closeness of the previous election (again assuming a normal distribution of voters over the ideology dimension). She finds that the calculated cut point density is positively related to grants per capita, while the (cruder) closeness measure is insignificant. 

Dahlberg & Johansson conducts a joint test of the tactical budgeting models of Lindbeck & Weibull (1987) / Dixit & Londregan (1996) on the one hand (swing voters), and Cox & McCubbins (1986) on the other hand (core supporters). Their data set contains 115 Swedish municipalities applying for discretionary grants prior to the 1998 national election. The grant giving behaviour of the incumbent government (a socialist government) is explained by the same two measures of cut point density as in Johansson (2003), as well as by the municipalities vote shares for the socialist parties in the previous election and a dummy for socialist majority in the municipality. The last two variables capture the essence of the Cox & McCubbins conjecture (core supporters). It is shown that the incumbents grant behaviour is significantly negatively related to each of the two measures of cut point density, as well as to both of the core supporter variables. Thus the Cox & McCubbins conjecture is rejected (the signs are wrong), while the Lindbeck & Weibull (1986) / Dixit & Londregan (1996) conjecture is supported in their data. 

The calculated cut point density in Johansson and in Dahlberg & Johansson utilizes the socialist block vote in elections to establish the cut point, and then calculates a density based on a distribution of voter placements obtained from factor analyses of election surveys. 

Strømberg (1998) expands the Lindbeck & Weibull (1987) / Dixit & Londregan (1996) model to account for the effects of political mass communication in the form of radio broadcasts. He studies (the log of) cumulative federal unemployment relief to US communities in the New Deal era. Of particular interest here, is that he includes the standard deviation of the democratic vote share in previous elections as an independent. Strømberg’s interpretation of this measure, however, is somewhat odd, as it is said to capture “marginal voter density”. Such an interpretation is clearly at odds with the meaning of “cut point density” in the Lindbeck & Weibull (1986) / Dixit & Londregan (1996) models. It is noteworthy that Wright (1974) also included the standard deviation of the democratic vote share in his analysis, but interpreted it as a measure of the magnitude of voters without party loyalty in a state. Strømberg’s data set contains between 2.679 and 984 observations (depending on controls). The coefficient on the standard deviation of the democratic vote share is insignificant (in opposition to Wright’s findings), but he does find the turnout rate to be positively related to spending. 

Case (2001) studies the allocation of total social assistance funding, social assistance funding per receiving family and social assistance funding per capita from central to community level in Albania in the mid 90s. She conducts a joint test of Cox & McCubbins (1986) and Lindbeck & Weibull (1987). Her explanatory variables are the community vote share for the referendum of 1994 (where the Democratic party took a pro stance while the Socialist party was against) and the closeness of the previous national election. A positive effect of community vote share in the referendum, and a negative effect of the closeness of the previous election is documented, lending support to both the sving voter conjecture and the core voter conjecture. Serious questions pertain to this study, regarding the validity of the measurements used. 

We stress three empirical regularities of particular relevance for what follows. Centrally financed district spending is: (i) negatively related to district tax prices, (ii) positively related to district seats per capita in the national assembly, and (iii) positively related to cut point densities of district voting populations. 

To sum up: The literature on district demand provides strong evidence on the elasticity of tax prices and income. The econometrically sophisticated studies tend to utilize aggregate data, which may limit their ability to identify the unique effects of district bargaining power. The treatment of political and institutional variables is less persuasive, departing from shaky or non-existent micro political foundations. Some of the institutions assumed to internalise costs appear to alleviate the problems, while others don’t. The literature on geographical representation has focused almost exclusively on the U.S. experience. Sophisticated econometrics is often employed, though a firm micro political foundation is absent. An unambiguous finding is that representation matters for distributive outcomes. The literature on tactical budgeting is in its infancy. Several interesting studies has focused on the Swedish experience, though some work has also been done on the U.S. Existing studies does not do full justice to the theoretical models, since typically only a single political clout variable is included (usually some measure of “cut point density”) while theory makes conjectures about equilibrium behaviour conditioned on a set of such variables. 

What is needed, is obviously constraints on district demand that build on convincing micro-political foundations. Tactical budgeting models have potential in this respect, since costs are fully internalised in the equilibria of such models. In order to represent a convincing constraint however, geographical mal apportionment needs to be accounted for in tactical budgeting models. This is so since mal apportionment is a strong predictor of geographical distribution in empirical applications. 

4. The Norwegian context

As noted the 1814 election system gave the peripheral and rural areas 2/3 and the cities 1/3 of the seats in parliament, even though the cities had only about 1/10 of the inhabitants. The 1814 seat allocation was fixed in 1859 through the so-called Farmer’s Paragraph, a constitutional amendment that shielded the peripheral and rural areas politically against the increasing urbanization and industrialization.
 

Subsequent amendments first introduced direct elections (1906), and later proportional representation (1921). The ballot became a list vote, with representatives from political parties as candidates. Today candidates are chosen on the nomination conventions of each party. 19 election districts are established, corresponding to the 19 administrative counties. General elections are held every four years, and there is no opportunity to call for new elections outside the general election year. 

Norway’s electoral system was changed prior to the 1953 election. The Farmer’s Paragraph was abolished in formal terms, but overrepresentation of rural election districts was preserved by writing the number of seats in each election district into the constitution.
 Parliament amended the election system further in 1988, by awarding 157 seats from county electorates, and 8 seats from the national electorate.
 The 8 equalization seats are allocated to the constituencies with the largest remainders after using the divisor system (modified St. Lagüe) in distributing the 157 district seats. 

The revised election system, used from the 1989 election, was in part intended to reduce the peripheral and rural constituencies’ dominance. Norway’s new election system introduced from the 2005 election is based on 150 district seats to Stortinget’s 19 constituencies, and 19 supplementary seats, one in each constituency.
 The 150 district seats are allocated according to a formula that provides 1 point per inhabitant and 1.8 point per square kilometres.
 The formula is written into the constitution. In order to amend the Norwegian constitution a 2/3 majority must be mustered, and an election must pass between proposal and amendment. 

Since 1969 the government has presented 4-year investment plans for roads and rail to parliament in the spring session preceding national elections. The plan is discussed, but not voted on. Investment projects are decided on an annual basis in the budget process, and decisions frequently deviate from the plans.

The 19th century and early 20th century’s Road Acts and Road Administration established a pattern with combined local and national financing of roads. The 1912 Road Act established partial State financing only of roads in rural areas. Oslo and Bergen, Norway’s largest and second largest cities, received 0 percent State road financing until 1964.
 The counties’ shares of the annual road appropriations were fixed 1929-64, independent of the traffic growth or need for road investments.
 The 1963 Road Act divided the road system into three tiers; a) highways included trunk roads and motorways managed by the state Road Administrations but with county co-financing, b) county roads managed by the state Road Administration but with State co-financing, and c) municipal roads, managed and financed locally. 

Annual tax financed expenditures on roads started out at about 1.19 billions 1990 NOK in 1960, peaked at about 5.0 billions 1990 NOK in 1978 and reached a new local maximum 1991 with about 4.5 billions 1990 NOK. The tax financed expenditures in 2000 were 3.1 billions 1990 NOK.
 

A controversial issue concerning the 1963 Road Act was co-financing by the counties. Stortinget settled for 50 percent co-financing for Oslo and Bergen, excluding land purchase, and 18 percent for the other urban counties in the Oslofjord area, 7 percent for the three northernmost counties and 14 percent for the other counties, including land purchase.
 Bergen was merged with Hordaland in 1972. Oslo’s co-financing was reduced to 30 percent in 1975 and to 18 percent in 1977 as for the other Oslofjord counties. Parliament introduced common turnpike financing 1985. The 1996 Road Act amendment made financing of highways a state responsibility, and abolished co-financing.
 Turnpikes financed about 1/3 of the Norwegian highway investments in 2004.

5. Research design and descriptive statistics

In what follows we employ a statistical model of the form: 

log(Public road expenditures per capita)jt = Constant + ( ( log(Demand characteristics)jt + 
( ( log(Indicators of political clout)jt + Time dummiest + Residualjt 

The data pools time-series and cross-sectional data, by utilising 19 counties over the period 1970 – 2000. The variable subscript j denotes a county, while the variable subscript t denotes an observation in a particular year. The dependent variable is centrally financed county roads per capita (1990 NOK), taken as the log of a moving average with three observations on each side of the observation in question. Four variables are included in the vector of demand characteristics: tax prices (H1), mean income per capita (in 1990 NOK), degree of urbanization and the rate of unemployment for different county years. The vector of  “political clout” characteristics of the county-years includes three variables: the density of the voting population at the cut point of the ideological left – right scale of politics (H4), the degree of party identification in the voting population (H3) and the ratio of seats to votes in the county in a given year (H2). The vectors of coefficients are represented by α and β. We assume the error term to be normally distributed with mean zero and standard deviation one. 

The rationale for constructing the dependent as a moving average over time is that we are dealing with investment projects. A typical project requires modest funding in the first year or two, peak funding a few years after that, followed by a gradual decline in funding until the project is finished. Empirically, projects are hardly ever aborted once underway. A likely reason is that the political costs of aborting an ongoing project (in order, for instance, to release funds for new and tactically superior projects) are perceived to be prohibitive. Smoothening takes out some of the variation caused by the dynamics inherent in the type of expenditure decisions we are looking at. Letting the moving average consume three time points on each side of the time point in question secures some smoothening over electoral periods as well, implying that ongoing projects continue while new projects are started up. Since our data covers the period 1970 – 2000, the moving average formulation cut the data down to the period 1973 – 1997. 

The smoothed data contains to marked peaks. The first peak occurs in the late 1970s, and corresponds to an explicitly counter cyclical policy being followed at that time. The next peak occurs in the early 90s. A new downturn in the economy was experienced then. Even though counter cyclical policies where somewhat discredited by the early 1990s, road investments respond to the downturn, although less powerfully than in the late 1970s.

A natural suspicion is that our dependent follows an AR(1) process. Inspecting the dynamics of the variable in the aggregate (the county means per year), we obtain an autocorrelation coefficient of -.29. The corresponding Durbin Watson h-statistics is -1.85. Thus for the 24 observations 1973 – 1997 we can reject the null hypothesis of significant autocorrelation at the 5 percent level. We note in the passing that running our regressions on (the log of) county-year by county-year expenditures per capita does not lead to results that differ qualitatively from the ones reported, although coefficients are somewhat diminished and sometimes also statistically less certain than the ones obtained with the smoothed dependent.
 

We now turn to our demand variables. Tax price is the prime variable in the district demand literature, capturing – in its purest form – the 1/n’th effect of the common pool problem in fiscal policy. We use the county-years share of total taxable income (wages and capital) as our tax price variable. An alternative would be to define tax prices as the county-years share of total taxes paid. At the outset this alternative might seem more appealing. The problem is that Norwegian tax rates vary somewhat geographically, and that the geographical structure of taxation varies somewhat over years. This means that the taxes different country-years actually pay is to some extent endogenous to the political system. Our chosen tax price avoids this endogeneity problem. 

Most political economy models make demand for public consumption a function of income. Income is also a central variable in the Dixit & Londregan (1996, 1998) formulation of tactical budgeting. In line with this we control for the county-years mean taxable income per capita, in 1990 prices. 

In political economy models the demand for publicly provided goods usually depends on the degree of rivalry in consumption of such goods, on a continuum from pure public to pure private goods. We control for the degree of rivalry by the degree of urbanization for our county-years. The underlying assumption is that roads are local public goods and that increased urbanization will increase congestion, and thereby the degree of rivalry in consumption of the good. Our urbanization variable registers the share of the population in the county-years living in urban areas. Data are interpolated from observations of urbanization in 1970, 1980 and 1990. 

Infrastructure investments are considered particularly relevant for the enactment of locally targeted counter-cyclical macroeconomic policy.
 To control for such policies we include the level of registered unemployment of county-years in our regressions. For similar reasons we also controlled our regressions for different lags in the unemployment level, for changes in the unemployment and for the rate of inflation. These variables did not add explanatory power and are not reported. 

We then turn to our “political clout” variables. As noted, the cut point density of the voter population is a central variable in the tactical budgeting literature, and the test statistics that empirical work has singled out. We suggest an improvement on earlier test statistics, by calculating the density at the cut point directly, based on surveys of voter’s ideological positions in the relevant elections. Our point of departure is the self-placement of voters in different county years on the left – right scale of politics, as tapped in the national election surveys from 1973 onwards. 

On a national basis – at least for the period 1973 – 97 – the dividing line between the left and right block of Norwegian parties is drawn between the Centre party and the Labour party.
 We therefore define the cut point voter on the left – right scale to be the median in the group of respondents stating that they voted for the Centre party or the Labour party. Having thus identified the cut point voter of the relevant county-year, we use the mean and standard deviation of the left – right scale for that county-year to calculate the density at the cut point, assuming a normal distribution of voters over the scale. 

Our direct procedure extract the cut points directly from a single, easily interpretable, dimension, the left – right scale, which is the main dividing line of politics in most democracies.
 This in contrast to Johansson (2003) and Dahlberg & Johansson (2002), which constructs a single dimension (inductively) by factor-analysis of several dimensions. The latter procedure does not result in an easily interpretable ideological dimension. Both procedures assume a normal distribution over an ideological dimension. 

There is some variation over time in the instruments used for tapping the ideological left – right scale in the Norwegian election surveys.
 Due to nuances in the wording of the question used, variations in the number of points on the scale and low N in some county years, the identification of the cut point, and the corresponding cut point density, is bound to exhibit some errors of measurement. This notwithstanding, all survey responses where rescaled on a 10 point scale (0 – 9) with higher values indicating more rightist ideological leanings. In order to minimize the measurement errors we also calculated the cut point density as the mean of county cut points over all years. Separate regressions where ran on both of these measurements. As will become apparent, our results are not particularly sensitive to the choice of measurement. Figure 1 shows the variation of the cut point densities for the different electoral periods in question. As can be seen the variation in cut point densities are generally quite large. The exception is the election period 1993-96, with a standard deviation of only 0.01. However, the low standard deviation is accompanied by a maximum 0.19 and a minimum of 0.14, so there is some spread in the cut point density even in this period.  

Figure 1: Density at the cut point of the left-right axis. Mean (discs) and Std.
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The tactical budgeting model assumes that economic welfare and ideology affects party choice. A so-called “greed parameter” (Dixit & Londregan 1996) captures the role of economic well being relative to ideological predisposition. We use party identification to measure a “lack of greed”. Ideologically oriented citizens have an enduring tendency to support a particular political party. Party identification starts to develop during formative years, when psychological orientations towards the parties are passed down from family members to children. A major shift in allocation of public expenditures per capita is needed to swing these voters in favor of the other party. Respondents in the Norwegian Election Studies have been asked: “Do you feel particularly attached to one particular political party?” Party identification has fluctuated in the post-war period: 72 percent answered yes in the mid 1960s; 62 percent in 1973, 71 percent in 1981, and then a gradual decline to 42 percent in 2001. These data suggests that the importance of tactical budgeting should increase in the latter part of the period.

Our last political clout variable is the county-years share of seats in the parliament, divided by its share of the eligible voters. If this fraction is larger than unity, the county-year delivers over proportionally many seats to the parliament, while the converse is true if the fraction is less than unity. It follows directly from our equilibrium prediction that a country-year, everything else constant, will receive more road expenditures per capita, the larger this fraction is. To check for robustness, we also run seat shares and vote shares as separate variables in the same equation. 

We note that the tests we employ are far stronger than the tests carried out so far in the literature (Johansson 2003, Dahlberg & Johansson 2002, Case 2001). This is so because we include three political clout variables simultaneously, building on a coherent theory that provides conjectures about the signs of these variables in equilibrium. Since we are dealing with equilibrium implications, all three variables must obtain the expected signs simultaneously for us to conclude that the model is supported. A priori, of course, it is far harder to obtain the right signs for three out of three variables, than it is for one out of one or two out of two variables. Table 1 provides the descriptive details of the variables included in our regressions. 

Table 1: Descriptive statistics.

	Name:
	Description


	N
	Min
	Max
	Mean
	STD
	Source

	Roads_majt
	Centrally provided funding of county roads per capita in 1990 NOK. Moving average of 3 observations on each side. 
	475
	290
	3.600
	1.119
	644
	Calculated from annual government budgets 

	CPDjt
	Density at the cut point of the left – right scale, timevariant. Normal distribution assumed.  
	463
	.07
	.35
	.19
	.04
	Calculated from national election studies 73, 77, 81, 85, 89, 93, 97

	CPDj
	Density at the cut point of the left – right scale, time average per county. Normal distribution assumed.   
	475
	.15
	.24
	.20
	.02
	- " -

	PIjt
	Share of voters with party identification
	468
	.31
	.88
	.64
	.10
	National election studies 

	Seatsharejt
	County share of seats in the Storting
	475
	.04
	.20
	.08
	.02
	Calculated from election statistics / Statistics Norway

	Votesharejt
	County share of total number of eligible voters
	475
	.02
	.10
	.05
	.02
	- " -

	SSjt/VSjt
	County seat share on county vote share
	475
	.71
	1.41
	1.05
	.16
	- " -

	Taxpricejt
	County share of total taxable income (wages and capital).
	475
	.01
	.18
	.05
	.04
	Calcutalted from income statistics / Statistics Norway

	Incomejt
	Taxable income (wages and capital) per capita in thousand 1990 NOK.
	475
	43
	196
	79
	19
	- " -

	Urbanjt
	Share of county polpulation living in urban areas. Data 70, 80, 90, interpolated else. 
	475
	.34
	.95
	.67
	.14
	Demographic statistics / Statistics Norway

	Unempljt
	County registered unemployment rate by the directorat of jobs (Aetat). 
	475
	.00
	.05
	.02
	.01
	Registered unemployed / Aetat


Table 2 provides some preliminary evidence on the relationship between public road expenditures per capita, political clout variables, and the common pool problem. In the table the averages over all years (1973 – 97) for public road expenditures per capita, seat shares / vote shares, cut point density, party identification and tax prices, are reported for each of the 19 election districts. 

Table 2: Preliminary evidence of associations between main variables. Average values 1973 – 1997. Last row provides bi-variate correlation (Pearsons r) with expenditures per capita   (p value). 

	District
	Public road expenditureper capita (1990 NOK)
	Seat share / Vote share
	Density at the cut point of the left – right scale
	Fraction of voters with party identi-fication
	Tax price (district share of taxable income)

	D1
	532
	.91
	.20
	.61
	.05

	D2
	841
	.81
	.17
	.61
	.11

	D3
	503
	.88
	.16
	.60
	.16

	D4
	705
	1.15
	.20
	.68
	.04

	D5
	1.022
	1.01
	.22
	.65
	.04

	D6
	815
	.85
	.19
	.64
	.05

	D7
	757
	.96
	.18
	.63
	.05

	D8
	977
	1.02
	.20
	.61
	.04

	D9
	1.052
	1.12
	.16
	.52
	.03

	D10
	762
	.93
	.18
	.60
	.03

	D11
	541
	.87
	.19
	.57
	.08

	D12
	1.116
	1.00
	.21
	.53
	.09

	D14
	2.435
	1.24
	.22
	.50
	.02

	D15
	1.051
	1.11
	.21
	.59
	.05

	D16
	759
	1.05
	.19
	.60
	.05

	D17
	1.303
	1.25
	.24
	.56
	.02

	D18
	1.836
	1.30
	.20
	.61
	.05

	D19
	1.437
	1.07
	.21
	.59
	.03

	D20
	2.807
	1.36
	.19
	.59
	.02

	Road funding per capita 
	_
	.80

(.000)
	.31

(.211)
	-.42

(.077)
	-.49

(.034)


D1: Østfold, D2: Akershus, D3: Oslo, D4: Hedemark, D5: Oppland, D6: Buskerud, D7: Vestfold, D8: Telemark, D9: Aust Agder, D10: Vest Agder, D11: Rogaland, D12: Hordaland, D14: Sogn og Fjordane, D15: Møre og Romsdal, D16: Sør Trøndelag, D17: Nord Trøndelag, D18: Nordland, D19: Toms, D20: Finmark.
Consider the political situation of the capital of Oslo and the surrounding election district of Akershus. These districts face the highest tax shares (due to large work-forces and high wage levels), which may induce them to demand low investments (common pool model).  Relatively low cut point densities characterize these election districts and they are also significantly underrepresented in parliament. Though their voters do not deviate in terms of party identification, party competition should lead to low levels of public road expenditures per capita in these districts. This is exactly what we observe in table 2. 

Per capita expenditures are very low in urban areas, and significantly higher in peripheral election districts, particularly in Northern Norway. The bottom row of the table reports simple correlations between public road expenditures per capita and the relevant variable. These correlations provide tentative support for the common pool model as well as the party competition model.  

6. Confrontation with data

Table 3 presents our regressions with a time invariant cut point density. The two first regressions estimate a district demand model (M1 and M2). The next two regressions estimate a standard model of tactical distributions of non-distortionary transfers (M3 and M4), due to Lindbeck & Weibull (1987) / Dixit & Londregan (1996). Or period of analysis is characterised by a highly professionalized and impartial bureaucracy, rendering it a priori unlikely that political machines should play any significant role in distributive politics. Noting also that Dahlberg & Johansson (2002) rejects the core voter conjecture of Cox & McCubbins (1987) in contemporary Swedish data, we have decided not to include variables testing for this conjecture in our analysis. Regressions five and six estimate a model of tactical budgeting of local public goods, corresponding to the one developed in the appendix. The last regression (M7) checks this model for tax prices. All of the regressions are estimated with dummy variables for the years 1973 – 1997, with 1997 as a reference category (not reported).  

Table 3: OLS coefficients (p-values). All reported variables in log. Dummies for years included but not reported. Dependent: log of public road expenditures per capita as moving average.

	
	DISTRICT DEMAND
	TACTICAL TRANSFER
	TACTICAL LOCAL

PUBLIC GOODS

	
	M1
	M2
	M3
	M4
	M5
	M6
	M7

	Constant
	7.8

(.000)
	14.8

(.000)
	9.2

(.000)
	14.8

(.000)
	5.9

(.000)
	7.14

(.000)
	5.7

(.000)

	Taxpricejt
	-.38

(.000)
	_
	_


	_


	_


	_


	-.20

(.000)

	Incomejt
	_


	-1.30

(.000)
	_


	-1.80

(.000)
	_


	_


	_



	Urbanjt
	-.40

(.000)
	-.41

(.003)
	_


	_


	.17

(.150)
	-.07

(.114)
	.20

(.098)

	Unempljt
	.15

(.002)
	.11

(.069)
	_


	_


	-.09

(.042)
	-.03

(.820)
	-.11

(.014)

	CPDj
	_


	_


	1.65

(.000)
	.23

(.273)
	.69

(.000)
	.46

(.016)
	.63

(.001)

	PIjt
	_


	_


	-.54

(.000)
	-.57

(.000)
	-.36

(.001)
	-.37

(.000)
	-.36

(.001)

	Seatsharejt
	_


	_


	_


	_


	1.94

(.000)
	_
	_



	Votesharejt
	_


	_


	_


	_


	-2.17

(.000)
	_
	_



	SSjt/VSjt
	_


	_


	_


	_


	_


	2.25

(.000)
	1.94

(.000)

	Adjusted R2
	.43
	.36
	.18
	.36
	.58
	.55
	.58

	F-statistics
	14.4

(.000)
	11.0

(.000)
	4.9

(.000)
	10.9

(.000)
	22.3

(.000)
	20.7

(.000)
	22.1

(.000)

	N
	475
	475
	468
	468
	468
	468
	468


Consider first the district demand model. As is evident from M1 tax prices has a significantly negative effect on public road expenditures per capita, but the estimated tax price elasticity is somewhat smaller than the ones found in other available studies of district demand. Urbanization also has a significantly negative effect on public road expenditures per capita, which – according to the district demand model – should be interpreted as a congestion effect, indicating some rivalry of consumption of county roads. The level of unemployment shows a positive and significant effect on public road expenditures per capita, indicating that road investments are used counter cyclically. Due to problems of co-linearity, tax prices and income per capita is not entered together in the regressions. Consider therefore M2. The estimated income elasticity is within the range found in other studies, indicating that public road is an inferior good (se for instance Borge & Rattsø 1997, 2001). The effects of urbanization and unemployment are in broad unchanged by the control for income. 

Consider now the tactical transfer model. In the standard tactical transfer model the distribution of funds are determined by three variables in equilibrium, two political clout variables and income per capita. Expectations are that public road expenditures per capita should increase with the density of voters at the cut point of the ideological dimension, with the weight placed on funds relative to ideology (greed), and with decreasing mean district income per capita. M3 shows that expenditures increases significantly with the density of voters at the cut point of the left – right scale, and that they decrease with increasing mean party identification. That is, the more voters there are at the cut point, and the easier they are to sway, the higher the public road expenditures per capita. In this particular formulation the elasticity of the cut point density (in absolute value) is three times that of party identification. This pattern, however, changes when we control for income per capita in M4. The density at the cut point now falls well below conventional levels of significance, and its elasticity (in absolute values) drops to half that of party identification. Thus the effect of cut point density seems mostly to be channelled by income, which displays an elasticity comparable to that found in other studies. 

Consider now the tactical budgeting of local public goods. In M5 the previous two clout variables is controlled for the county’s share of seats and its share of votes. Furthermore, we control for urbanization and unemployment. The elasticity of unemployment is negatively significant, and somewhat reduced in absolute value compared to the district demand formulations. The negative sign indicates that road investments are used in a pro cyclical manner, controlled for the full set of political clout variables and demand variables. Urbanization falls below conventional significance levels. However, all the political clout variables have signs in support of the model expectations, and the coefficients of elasticity are significantly different from zero at the 1 per cent lever or better. Note that the elasticity of cut point density is larger than that of party identification in absolute value. The coefficient of seat share is positive as expected when controlling for vote share, and the elasticity is fairly high. Likewise, the coefficient of vote share is negative, as expected when controlling for seat share and the elasticity is again fairly high. The model indicates that political clout variables explain the variation in public road expenditures per capita well, when one formulates the equilibrium as one of seat maximizing – as opposed to vote maximizing – parties. 

In M6 the separate variables for seat shares and vote shares are collapsed into one variable, namely seat shares over vote shares. As noted, this variable is above unity if the district returns an over proportional number of seats to the parliament, and below unity in the opposite case. The regression shows that an over proportional return of seats to the parliament is rewarded by higher public road expenditures per capita, everything else constant. In this regression the unemployment level is far from significant at conventional levels, though the pro cyclical sign is retained. The coefficient of urbanization falls below conventional significance levels, and in general shows instability by changing its sign. 

Consider lastly M7. In this regression the effects of the political clout variables, urbanization and unemployment are controlled for tax prices. As noted tax prices are the pure expression of the 1/n’th effects in the district demand model, associated with the fiscal common pool problem. In the model of tactical budgeting, as noted, the parties maximize seat shares over all counties and tax prices cancel out in equilibrium. As is evident from the regression, however, tax prices have a significantly negative effect on public road expenditures per capita, after controlling for the political clout variables, urbanization and the unemployment level. However, with these controls, the elasticity of tax prices is approximately halved compared to the pure district demand model (M1). 

Thus, our regressions indicate that a sizeable amount of the districts bargaining power is offset by the electoral needs of centralized parties. The finding is worthy of note. It suggest – in line with the arguments in Persson & Tabellini (2000) – that future theoretical work ought to concentrate on modelling the interaction between the electoral process and legislative decision making (where district representatives meet), as well as between the electoral process and lobbying by special interests (such as for example districts).
 

Before leaving the last regression in table 3, we note that controlled for tax prices, political clout and urbanization, public road expenditures per capita show a moderate pro cyclical effect. However, the effect of the business cycle is over all uncertain and unstable. The same may be said for urbanization: In controlled analysis public road expenditures per capita does not seem to indicate a clear effect that can be interpreted as congestion. In appendix B the results of a jack-knife test eliminating one county at a time is shown for M7 in table 3. The results do not seem to be driven by a single county.  

Table 4 shows the political clout regressions of table 3, with full cross sectional variation in the cut point density. As can be seen results are qualitatively unchanged, although the effect of the cut point density is somewhat diminished, and in some of the regressions also slightly less certain in a statistical sense. As argued, this is likely to be caused by significant measurement errors in the surveys tapping the left – right scale of politics. 

Table 4: OLS coefficients (p-values). All reported variables in log. 

Dummies for years included but not reported. Dependent: public road 

expenditures per capita as moving average.
	
	TACTICAL TRANSFER
	TACTICAL LOCAL 

PUBLIC GOOD

	
	M'3
	M'4
	M'5
	M'6
	M'7

	Constant
	6.22

(.000)
	14.72

(.000)
	5.29

(.000)
	6.22

(.000)
	5.06

(.000)

	Taxpricejt
	_


	_


	_


	_


	-.18

(.000)

	Incomejt
	_


	-1.90

(.000)
	_


	_


	_



	Urbanjt
	_


	_


	-.01

(.889)
	-.11

(.269)
	.03

(.746)

	Unempljt
	_


	_


	-.07

(.139)
	-.06

(.172)
	-.09

(.051)

	CPDjt
	.25

(.111)
	.05

(.684)
	.37

(.001)
	.41

(.000)
	.36

(.001)

	PIjt
	-.64

(.000)
	-.58

(.000)
	-.38

(.000)
	-.38

(.001)
	-.38

(.000)

	Seatsharejt
	_


	_


	2.04

(.000)
	_
	_



	Votesharejt
	_


	_


	-2.24

(.000)
	_
	_



	SSjt/VSjt
	_


	_


	_


	2.33

(.000)
	2.03

(.000)

	Adjusted R2
	.05
	.36
	.58
	.56
	.58

	F-statistics
	1.8

(.008)
	10.7

(.000)
	22.3

(.000)
	21.3

(.000)
	22.2

(.000)

	N
	463
	463
	463
	463
	463


One thing is statistical significance, but what about the economic significance of our findings?
 To illuminate our results we present, in 1990 NOK per capita and for the year 1997: a) the partial effects of a one percent increase from average values in the tax price as well as in the three political clout variables, and b) the partial effects of an increase from minimal to maximal value in the tax price as well as in the three political clout variables. These results are presented in table 5.   

Table 5: Partial effects 1997. Estimates based on M7, table 3. All entries in

1990 NOK per capita.

	
	Difference between maximal and minimal value on variable. All other variables at average values.
	One percents increase from average value. All other variables at average values.

	Taxpricejt
	-465
	-1.8

	CPDjt
	312
	5.8

	PIjt
	-123
	-3.3

	SSjt/VSjt
	1.110
	18.1


The estimated public road expenditures in 1997 is 998 1990 NOK per capita, when all variables are held at their means. From table 5 we observe that going from minimal to maximal mal-apportionment carries a gain of 1.110 1990 NOK per capita, a substantial gain indeed. Furthermore we note that this gain is three and a half times higher than the one associated with a corresponding movement in cut point density. In absolute numbers, going from minimal to maximal mal apportionment has a financial effect nine times stronger the one associated with a corresponding movement on party identification, and two and a half times stronger than that associated with a corresponding movement on tax prices. Consider then the partial effect of increasing a variable by one percent above its mean, holding all other variables at their mean values. Measured in this way, the marginal financial effect of tax prices turns out to be quite modest. Cut point density and party identification has somewhat stronger effects, but they are still moderate compared to the partial effect of a one percent increase in geographical misrepresentation above its mean values. Evidentially, the financial effects of biases in geographical representation are of substantial concern. 

As a concrete example, consider the combined effect of going from the capital of Oslo to the rural election district of Finmark in 1997. It turns that such a move carries a loss of 1.602 1990 NOK per capita in public road expenditures. The main components explaining the loss is the simultaneous movement from minimal to maximal mal apportionment, and from maximal to minimal tax price. The loss is dampened somewhat by a higher cut point density and higher degree of urbanization in Oslo. On the other hand the loss is increased by a higher unemployment rate and a lower rate of party identification in Finmark.  
7. Constitutional impediments to democracy? 

Constitutions protect fundamental individual rights, regulate the interaction between main branches of government, and make key rules of the game (especially electoral formulas and legislative decision rules) difficult to manipulate by temporary majorities (Hylland 1994). As noted above, a series of US court rulings in the 1960s established the constitutional status of the principle of one man, one vote. Such rulings raise the question of whether deviations from proportionality are at odds with the principles of equal political rights. In this section we argue that an affirmative answer does not go a long way at achieving political equality. In Norway a major obstacle for proportional reform lies in the constitution itself. 

To identify the losers and winners of a proportional reform we estimate the public road expenditures with the constitutional formula as of 1997, and the public road expenditures with districts constrained to a ratio of seat shares to vote shares equalling unity (perfect proportionality). We base these estimates on M7 in table 3. By multiplying the difference between these estimates by the district population, we obtain the distribution of gains and losses over counties that would follow a proportional reform. 

The gain and loss distribution of such a reform is shown for each of the 19 counties on the left y-axis of figure 2 (in millions of 1990 NOK). The counties are arranged in ascending order according to their net gains. The cumulative distribution of vote shares and seats shares are read on the right y-axis in the figure. We have also marked the simple (50%) majority and the blocking minority of constitutional changes (33.3%) as horizontal lines in the figure. 

Figure 2: Net gains of proportional reform, and cumulative vote -and seat shares.
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Inspecting the figure we conclude that it only takes eight of the ten losers to establish a blocking majority of 55 district representatives (1/3 of the seats) and render such a reform void. Note also that, because of misrepresentation, such a blocking majority of district seats would need no more that 30 per cent of the vote total. If we focus on the prospect of managing a qualified majority of pro reform district representatives, there seems to be little chance of success.  

The district mandates, however, are organized in (more or less) disciplined parties. A relevant question is therefore: can we identify a party, or a coalition of parties, that would profit on reform, and could muster the necessary supermajority? A way to approach the question is to examine whether regional concentration of votes allows for full compensation of losers by winners within the different parties (Kaldor-Hicks optimality). If a qualified majority of parties are able to compensate its losers, proportional reform might stand some chance. In the calculation we divide the net gains of a proportionality reform in each county (given in figure 1) by the number of party mandates received from that county. Summing over counties for each party provides a net gain per party. If this net gain is positive, it allows the winners to compensate the losers within the party, making it more likely that the party would favour reform. Not surprisingly, such compensation is only feasible in one of the parties represented in the Storting of 1997, namely the Liberal party, which only carried 3.6% of the parliamentary seats. Thus, counting the votes in terms of party mandates, rather than district mandates, does not seem to make reform more likely. 

Intra-party compensation, however, might also come about by linking other issue areas than road allocations into an omnibus bill. Such a deal might nevertheless seem unattractive to district representatives that are favoured by the present constitution. The present gains of the peripheral counties follow from equilibrium behaviour that is induced by a constitutional formula. Trading a certain income generator for a multi issue deal that can be undone by simple majority at any time is of course a risky endeavour. 

The principle of one man, one vote, makes the simple majority threshold (50%) in votes normatively interesting. From the figure we conclude that the combined vote share of the losers makes them a minority. Thus our estimates indicate that even though there is a popular majority in favour of a proportional reform on purely self-regarding grounds, such a reform is not likely to come about. 

In a slightly more technical language: the observed patterns of gains and losses are partially induced by the constitutionally protected misrepresentation, and therefore form an institutional equilibrium. Given this institutional equilibrium, mustering a qualified majority for a change in proportional direction is unlikely. Or in other words, proportional representation is not likely to be an equilibrium institution. It appears that the unlucky combination of an egalitarian idea (the cap on urban representation in the 1814 constitution) and subsequently unforeseeable demographic changes (population influx to the cities), has cemented an electoral formula with a considerable degree of political inequality. As shown in the previous section this inequality has substantial financial consequences. 

8. Conclusions

In the article we have extended the tactical budgeting model to account for geographical misrepresentation. The full model predicts that public road expenditures per capita to a particular electoral district should decrease with the share of voters that identifies with a particular party in that district, should increase with the density of voters at the cut point of the ideological left – right scale of politics in that district, and should increase with the relative share of district seats over district votes. Our empirical confrontations lend support to these implications in Norwegian data for the period 1970 – 2000. The tests we carry out are harder (a priori less likely to succeed) than previous tests of tactical budgeting models. Since our model survives confrontations with data, it also lends substantial credit to the idea that geographical distribution of public expenditures to a large extent may be explained by competition between centralized and disciplined parties. 

In the tactical budgeting model, parties maximize seats over all electoral districts. The resulting internalization of costs should render tax prices irrelevant. In broad agreement with this, we do find that the effects of tax prices are significantly reduced when we control for the political clout variables singled out by the tactical budgeting model. Thus the tactical budgeting model functions as a constraint on district demand. Nonetheless, we find that a certain amount of district bargaining power remains. This points to the fruitfulness of integrating the electoral process and the legislative bargaining process (between majorities composed of representatives belonging to different districts), as well as the lobbying process (where districts may figure as lobbyists) in future theoretical work. 

Lastly, misrepresentation is at odds with basic principles of political equality, but seems hard to get rid. Mustering a 2/3 majority is necessary to amend the Norwegian constitution. Given the equilibrium behaviour induced by misrepresentation, more than 1/3 of the mandates from peripheral counties would loose on a proportional reform. Such a reform is therefore unlikely. This statement holds despite of what our estimates show: that the winner’s of proportional reform commands a simple majority of the votes. 

Appendix A: Tactical budgeting of local public goods

District demand: Define the utility of individual i in district j as
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Thus, consumption, individual pre tax income and per capita public expenditure are all assumed to be equal for individuals within a district, but may wary over individuals from different districts. 

Letting 
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The government budget constraint states that public revenues must cover government outlays. Let the parameter 
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 define the degree to which the public good exhibits rivalry in consumption. The rivalry corrected population share of district j may then be written as 
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. Thus the budget restriction of the government is 
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If district j plays a one shot, simultaneous move, game with the J-1 other districts, the Nash equilibrium in pure strategies is found by maximizing district j’s utility function with respect to
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, taking the choice of the J-1 other districts as given. The resulting equilibrium is commonly referred to as the universalism solution:
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Tactical budgeting: Assume that two exogenously given parties compete for seats to the national assembly in J different districts. The parties are assumed to be ideologically immobile on the dimension 
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 for the duration of the electoral campaign. In particular, but without loss of generality, party A is assumed to be immobile at 
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Let voter i’s utility function be
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, with P=A, B. Private and public consumption as well as the budget constraint is defined as above. The parties offer voters in different districts a vector of public expenditures per capita
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 on consumption relative to ideology. Note that with the ideological positions of the parties, voter i has utility loss of ideology corresponding to 
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 irrespective of whether the ideological platform of A or B is implemented. Thus, the voter for which 
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 is indifferent between the parties. Name this voter “the cut point voter”. 

Let the voter’s ideal points be ordered on the ideological dimension with cumulative distribution function
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denote the number of mandates allocated to district j. It follows immediately that the parties shares of mandates 
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Substituting for the cut point voter in each district and maximizing with respect to the policy instruments, given the choice of the opposing party, defines a Nash equilibrium in pure strategies for the one shot game of tactical election promises, provided that payoff functions are well behaved.
 In the resulting equilibrium both parties promise the same vector of public expenditures per capita: 
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By inspecting the last expression we appreciate that the public expenditure per capita in district j will increase with: (i) increasing share of district mandates from j, (ii) increasing weight on consumption relative to ideology in j, (iii) increasing density at the cut point in j and, (iv) decreasing share of population in j. Some reflection also tells us that increasing pre tax income of district j has an indeterminate effect on public expenditures per capita to district j. Note also that, by the definition of 
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, per capita expenditures in district j decreases with the degree of rivalry in consumption of the publicly provided good. 

We observe that allowing the electoral system to be disproportional reintroduces the population share as a determinant, in opposition to the perfectly proportional model presented in Person and Tabellini (2001). 

The impact of taxable revenues is indeterminate. An increase in average revenue (y) for a given level of revenue in district j (yj) will increase public consumption in district j. When a district has infinitesimal small share of voters, an increase in taxable revenue does not affect average taxable revenue. In this case, higher revenues in district j lead to a decrease public consumption in district j. In the general case, an increase in taxable revenues in district j will lead to a higher level of public consumption if the district is “politically unattractive”, while it will lead to lower levels of public consumption if the district is “attractive”. 

Appendix B: Jack-knife test of regression M7 in table 3

Table B: Jack-knife test. One county excluded at the time. 

Constant and dummies for years not reported.

	Excl
	CPDj
	PIjt
	Sjt/Vjt
	URBjt
	TPjt
	Unemjt
	F-stat
	Adj. R2

	C1
	.97***
	-.36***
	1.71***
	.40***
	-.24***
	-.06
	21.6***
	.59

	C2
	.74***
	-.33***
	2.17***
	.29**
	-.23***
	.01
	28.2***
	.65

	C3
	.55***
	-.37***
	2.09***
	.23*
	-.16***
	-.15***
	18.3***
	.54

	C4
	.41**
	-.08
	2.02***
	.23**
	-.13***
	-.14***
	28.1***
	.65

	C5
	.63***
	-.43***
	2.02***
	.28**
	-.21***
	-.13***
	21.2***
	.58

	C6
	.60***
	-.40***
	2.10***
	.20*
	-.18***
	-.11**
	21.5***
	.58

	C7
	.70***
	-.20**
	2.23***
	.33**
	-.23***
	-.25***
	24.2***
	.61

	C8
	.64***
	-.35***
	2.07***
	.23*
	-.19***
	-.13***
	21.6***
	.58

	C9
	.21
	-.51*** 
	1.80***
	-.08
	-.24***
	-.06
	21.8***
	.61

	C10
	.67***
	-.36***
	1.84***
	.28**
	-.25***
	-.11**
	20.6***
	.57

	C11
	.65***
	-.40***
	1.85***
	.20*
	-.19***
	-.10**
	18.6***
	.55

	C12
	.53***
	-.24**
	1.87***
	.21*
	-.28***
	-.15***
	22.4***
	.60

	C14
	.51***
	-.26**
	1.74***
	.42***
	-.18***
	.05
	18.2***
	.54

	C15
	.64***
	-.38***
	1.95***
	.19
	-.20***
	-.12**
	20.8***
	.57

	C16
	.57***
	-.37***
	2.00***
	.23*
	-.18***
	-.09*
	21.5***
	.58

	C17
	.98***
	-.45***
	2.01***
	.22*
	-.22***
	-.13***
	22.4***
	.59

	C18
	.68**
	-.44***
	1.46***
	.15
	-.29***
	-.14***
	19.9***
	.56

	C19
	.49**
	-.39***
	2.02***
	.16
	-.18**
	-.14***
	20.8***
	.57

	C20
	.46**
	-.42***
	1.43***
	-.32**
	-.08*
	-.09**
	17.7***
	.53


C1: Østfold, C2: Akershus, C3: Oslo, C4: Hedemark, C5: Oppland, C6: Buskerud, C7: Vestfold, C8: Telemark, C9: Aust Agder, C10: Vest Agder, C11: Rogaland, C12: Hordaland, C14: Sogn og Fjordane, C15: Møre og Romsdal, C16: Sør Trøndelag, C17: Nord Trøndelag, C18: Nordland, C19: Toms, C20: Finmark. CPDt: Cut point density (time invariant), PIjt: Party identification, Sjt/Vjt: Seat share on vote share, URBjt: Degree of urbanization, TPjt: Tax Price, Unemjt: Unemployment. 

*** 
Sign. on the 1 per cent level 

** 
Sign. on the 5 per cent level

*
Sign. on the 10 per cent level
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� In the public finance literature, it is often assumed that central government maximizes a social welfare function subject to various constraints. The assumption of a “benevolent dictator” is also intrinsic much of the cost-benefit analyses and long-term planning in the transportation sector. This approach is theoretically unsuitable for the analysis of conflicts related to geographical distribution policies. Cost-benefit analyses have no bearing on the priority of road projects in Norway, as shown by Elvik (1995).   





�Wheter the party vote is large or small is partly determined by the it’s ideological position. However, big or small, a rational seat maximizing party will internalize tax costs, and this makes the model prediction different from Olson’s (1965) conjecture that only large, ”encompassing”, parties will internalize such costs.   


�In Persson & Tabellini (2000:219) it is speculated that… 


�A more detailed review of the literature is found on: � HYPERLINK "http://www.bi.no/templates/artikkel2____31154.aspx" ��http://www.bi.no/templates/artikkel2____31154.aspx�


 


�The study of Wright has been controlled for various Congressional variables by Anderson & Tollison (1991), who find that distributions are not determined by presidential elections alone. Wallis (1996), using panel data, find that economic variables do matter, and that the Congressional variables of Anderson & Tollison (1991), but not the presidential election variables of Wright (1974), dissapear with the exclusion of Nevada from the set. Wallis (1996) concludes that while the presidential variables are important for the New Deal era, Congressional variables are more important in the long run. 


� NOU 2001:3 Velgere, valgordning, valgte. Innstilling fra Valglovutvalget oppnevnt ved kongelig resolusjon 3. oktober 1997. Kommunal- og regionaldepartementet, Oslo 2001:Chapter 3.3 [Online March 17th 2001] – URL: � HYPERLINK http://www.dep.no/krd ��http://www.dep.no/krd�.


� Lyng (1972:240-260); Bergh (1987:32-36); Greve (1964:14, 18); Heidar and Berntzen (1995:51); NOU 2001:3:Chapter 3.3.


� NOU 2001:3 Velgere, valgordning, valgte:Chapter 3.3, 6.2 and 6.7.


� Valgloven §11.2 [Online June 17th 2005] – URL: � HYPERLINK "http://www.lovdata.no/all/tl-20020628-057-011.html" ��http://www.lovdata.no/all/tl-20020628-057-011.html�.


� NOU 2001:3 Velgere, valgordning, valgte:Chapter 6.10-6.13.


� Arnulf (1983:18-19); Bjørnland (1989: 38-39).


� See for instance Bjørnland (1989:158-159) for an overview of the historical allocation of the State road investments to the counties and regions.


� These figures are derived from the Directorate of Public Road’s annual reports 1960-2000. The calculations to 1990 NOK are based on Bank Of Norway’s historical price index, cf Penger og Kreditt 4/2000 and � HYPERLINK "http://www.norges-bank.no" ��http://www.norges-bank.no�.


� Innst. O. XIV. (1962-63) Tilråding frå samferdselsnemda om ny veglov:12, 27.


� Veglov, Kap IV Vegutgifter [Online June 17th 2005] – URL: � HYPERLINK "http://www.lovdata.no/all/tl-19630621-023-004.html" ��http://www.lovdata.no/all/tl-19630621-023-004.html�.


�The dwindling trust in countercyclical policy where partly due to Norwegian experiences with bad timing in the late 1970s, and partly due to international developments of normative macroeconomic theory. 


�We may also note that roughly the same results are obtained by using the county year’s share of total annual funding as dependent in our regressions. With a share of annual funding as dependent, no aggregate time trends are present. 


 


�In some studies infrastructure investments are found to follow a pro cyclical movement. This is explained by the relative ease of cutting in such expenditure items (compared to for instance entitlements), in combination with the fact that a downturn usually (for fiscal reasons) necessitates expenditure cuts in addition to tax cuts (se for instance Alesina et al. 1997). 


�Except for the first conservative government of Willoch (October 81 – June 83) all non-socialist governments in the period 1973 – 97 included the Centre party. Willoch’s first government was transformed to his second governments by the inclusion of the Centre party and the Christian Democratic party in June 83 (which lasted until May 1986). All socialist governments of the period consisted of the Labour party only. 


�This is for instance evident in Huber and Ingelhart’s (1995) study of conflict dimensions in 42 democracies, based on a total of 343 expert responses. 


 


�In the surveys of 1973, 77 and 81 the respondents where asked to place themselves on a scale according to radicalism / conservatism. In the survey of 73 the scale had 7 points, in 77 it had 10 points and in 81 it had 9 points (with min value extreme radical and max value extreme conservative). In the surveys of 85, 89, 93 and 97 the respondents where asked to place themselves on a scale according to the left – right of politics. In the surveys of 85, 89 and 93 a 10 point scale was used, while in 97 an 11 point scale was employed (with min value extreme left and max value extreme right).  


�In the passing we note that Helland (2005) and Sørensen (2003) both find local lobbying to be most effective for municipalities belonging to counties with many seats per capita.  


�A strong plea for the evaluation of economic – not merely statistical – significance is given by McCloskey (1985) and Ziliak & McCloskey (2004). 


�Given the cdf over voter’s ideal points on the ideological dimension, parties are uncertain of aggregate voting behavior. This together with the assumption that utility is a quasi-concave function of own transfer vector, and a continuous function of opponents transfer vector secure existence. Details are given in Dixit and Londregan (1996).  
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		Seatshare/Voteshare		1.94		0.03		0.34		-0.21				0.0582		-0.4074		0.6596

																										33.0815109344

		Funding				6.64		7.83		5.66				6.83		6.03		7.74

						765		2,515		287				928		416		2,287		-1871.15

		DDEM		Coefficient		Mean		Max		Min				All at mean		TP max		TP min		DIFF

		Konstant		7.8		7.8		7.8		7.8				7.8		7.8		7.8

		Taxprice		-0.38		-3.15		-1.81		-4.33				1.197		0.6878		1.6454

		Urb		-0.4		4.22		4.55		3.88				-1.688		-1.688		-1.688

		Unempl		0.15		-3.66		-3.08		-4.14				-0.549		-0.549		-0.549

														6.76		6.2508		7.2084

														863		518		1,351		832.30
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		Election period		Mean		Max		Min		Std

		1973-76		0.24		0.35		0.16		0.05		0.19		0.29

		1977-80		0.21		0.27		0.16		0.03		0.18		0.24

		1981-84		0.2		0.27		0.14		0.03		0.17		0.23

		1985-88		0.17		0.22		0.07		0.03		0.14		0.2

		1989-92		0.18		0.26		0.11		0.04		0.14		0.22

		1993-96		0.16		0.19		0.14		0.01		0.15		0.17

		1997-2001		0.2		0.27		0.15		0.03		0.17		0.23





Sheet2

		



Mean

Election period

Menan cut point density and standard devation



Sheet3

		






_1194193613.unknown

_1194193667.unknown

_1183872088.unknown

_1180797115.unknown

_1180863116.unknown

_1180795855.unknown

_1180795906.unknown

_1180796558.unknown

_1180795843.unknown

_1180793741.unknown

_1180794439.unknown

_1180794620.unknown

_1180794770.unknown

_1180794878.unknown

_1180794563.unknown

_1180793906.unknown

_1180794397.unknown

_1180793811.unknown

_1180793409.unknown

_1180793504.unknown

_1180792881.unknown

_1180791893.unknown

_1180792582.unknown

_1180792636.unknown

_1180791924.unknown

_1180791832.unknown

_1180791857.unknown

_1180791535.unknown

_1180791661.unknown

_1180791287.unknown

