
Chapter 7

Summary and Conclusions

This thesis discusses the inflation-output (or inflation-unemployment) relation. We fo-

cus on the role of two kinds of imperfections, namely downward nominal wage rigid-

ity on the labour market, and regulation of the foreign exchange and capital markets

through exchange rate mechanisms and restrictions on capital mobility, respectively.

We model both imperfections, derive analytical solutions from the Phillips curve, and

present empirical illustrations for six European economies.

In Chapter 2 we review the literature. The long-term Phillips curve is widely believed

to be vertical, which implies long-run neutrality of money. However, there are ample

reasons to expect that low wage inflation rates are not easily achieved. If nominal wage

growth exceeds inflation (given labour productivity growth) real unit labour costs in-

creases will reduce labour demand. Money illusion and fairness may cause downward

wage inflation rigidity. For the latter: observation of higher wage inflation rates in

other sectors of the economy lead to trade unions not accepting a too low wage infla-

tion rate.

In Chapter 3 we describe a model in which a minimum wage inflation rate is assumed

and formulate conditions under which a stable equilibrium will exist. We assume that

monetary authorities are able to target the inflation rate. The condition for a stable

equilibrium shows that the inflation target of the monetary authorities should exceed

the minimum wage inflation rate minus the labour productivity growth rate. If this

is not the case, the wage inflation rate exceeds the market clearing rate, which has

a negative effect on labour demand. The long-term Phillips curve in this model is a

(nearly) vertical curve for high inflation rates but is downward-sloping if the inflation

rate is near its minimum level. This minimum wage level is derived from the minimum

wage inflation rate and the long-term growth rate of labour productivity. If the inflation
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target is just above this critical level, the long-term unemployment rate will be higher

than its natural rate.

Chapter 4 presents an econometric model of the minimal nominal wage model and

its estimation results for six European countries. For each country we find a signif-

icant positive value of the minimum wage inflation rate. Therefore the low inflation

target of the ECB (slightly below 2%) may have long-term negative real effects, if the

minimum wage inflation rate exceeds the sum of the inflation target plus the growth

rate of labour productivity. The estimated parameters support wage indexation, which

leads to a long-term Phillips curve that is vertical for high inflation rates. The long-

term Phillips curves are derived from the estimated short-run parameters, the average

labour productivity growth rate of the last two decades, and the equality between real

wage inflation and labour productivity growth. We compute a long-term Phillips curve

for a period in which inflation and labour productivity growth are relatively moderate.

A comparison between this simulated long-term Phillips curve and the 2002 inflation

and unemployment rates shows that both are almost equal in three out of six cases

(Belgium, France, and Germany). In the case of the United Kingdom, the current in-

flation rate is well below the estimated minimum inflation rate. We expect that this

gap may be the result of shifts in labour market relations and the reduction of trade

union power in the previous decades. The Italian data also show a current inflation rate

that is below the long-term Phillips curve, but not as far below as in the case of the

United Kingdom. The Dutch data show an exceptional split between the current unem-

ployment rate and the simulated minimum long-term unemployment rate. The Dutch

unemployment rate is low compared to other Western European unemployment rates,

in the time period we study. This might be due to statistical measurement problems or

to a larger short-run deviation from the long-run relation.

The stability of long-term Phillips curves is a well-known problem. A downward shift

of the long-term Phillips curve may arise from a social adaptation to a lasting low rate

of inflation. The minimum wage inflation rate may move downwards if societal confi-

dence grows that inflation will remain low and through a collective acceptance of this

lower wage inflation. A lasting low inflation rate may induce learning effects with re-

spect to the change in purchasing power. Note that these shifts are only achieved after

a number of years, when there have been macroeconomic costs from increased unem-

ployment. Further, a decrease of the minimum wage inflation rate may be nullified in

the short run, in case the inflation is less successfully targeted and a higher inflation

rate is established. Societal confidence will be lost and wage demands increase.

The second topic of this thesis is the effect of capital market restrictions and foreign

exchange market regulations on the short-term Phillips curve (Chapter 5). We present

a Mundell-Fleming-type model in four versions: freely mobile capital and immobile
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capital, with flexible or fixed exchange rates. Some of the producers set a price based

on the expectation of the market clearing price in the previous period, while others

are assumed to set the price equal to the actual market clearing level. Supply and

demand shocks may cause deviations between the two prices. The slope of the short-

term Phillips curve is determined by the structural parameters, namely the interest (and

real exchange rate) elasticities of output and money. The impact of the introduction of

capital market restrictions in case of flexible exchange rates depends on the change of

the responsiveness of output with respect to the real interest rate and the real exchange

rate. If the elasticity of output with respect to the real interest rate is smaller than the

elasticity of output with respect to the real interest rate and the real exchange rate in

case of capital mobility, the inflation-output trade-off becomes smaller as well, which

implies a steeper Phillips curve. The opposite holds for a higher elasticity of output.

In case of fixed exchange rates, the impact of restricting international capital flows

depends on the difference between the sum of elasticities of output in case of capital

mobility and the ratio of real exchange rate elasticity over income elasticity of the

trade balance in case of capital restrictions. The difference between the two cases is

that in the first case the interest rate is determined by the foreign capital market, and

in the second case the interest rate is set on the domestic goods market after the output

level is determined by the current account balance.

If capital mobility is free, fixing the exchange rate will affect the slope of the Phillips

curve. After fixing the exchange rate, the Phillips curve will no longer be dependent on

money market conditions. Whether the curve will become flatter depends on whether

the sum of the real interest rate and the real exchange rate elasticity of output exceeds

unity. If the sum of the two elasticities is smaller than unity, the curve becomes steeper

(a relatively insensitive output level leads to a smaller trade-off). We also consider the

effect of fixing the exchange rate in the case of capital immobility. The condition under

which the Phillips curve becomes steeper or flatter, is slightly more complex. Output

is determined by the current account balance. The Phillips curve slope depends on

the output and real exchange rate elasticity of the current account. Whether the trade-

off increases or decreases after fixing the exchange rate in case of restricted capital,

depends on this ratio of trade balance elasticities and the real interest rate elasticity of

output in case of flexible exchange rates.

To test the hypotheses proposed in Chapter 5, we first need estimates of the interest

and real exchange rate elasticities of money and output and assumptions on the relative

size of the marginal propensity to save compared to the real exchange rate elasticity

of the trade balance. We use estimates for the real exchange rate elasticity and real

interest rate elasticity of output from the literature. Given these estimates and the as-

sumption that the above mentioned relative size of elasticities is sufficiently small, four

possible effects on the Phillips curve slope can be formulated. The first is that capital
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restrictions decrease the inflation-output trade-off if exchange rates are flexible. The

second describes an analogous effect from capital restrictions in the fixed exchange

rate regime. Third, fixing the exchange rates will increase the trade-off in a situation

of internationally mobile capital. And fourth, the trade-off will also be sharpened by

fixing the exchange rate under a regime of capital restrictions.

Chapter 6 estimates Phillips curves from which the effects of capital restrictions and

fixing exchange rates can be tested. To distinguish different exchange rate and capital

control regimes, we use two indicators. The first focuses on episodes where exchange

rates are fixed and where they are not. The second indicates the extent of the effective-

ness of capital restrictions using an interest rate differential. We estimate the models

for a pooled set of the six countries also used in Chapter 4. The support for the hy-

potheses is mixed. The indicator for capital restrictions is specified in several ways.

The one that indicates an effect from capital inflows gives the ‘best’ estimation results

in terms of significance of the parameters.

The specification containing the capital restrictions indicator concerning capital in-

flows shows support for a steeper Phillips curve in flexible exchange rate years. We

also estimate a so-called threshold model for the flexible exchange rate years to test

whether the slope parameter changes significantly when introducing capital restric-

tions: the results suggest that it does change. The models that consider the effect of

capital restrictions during fixed exchange rate years do not show a significant effect

on the inflation-output trade-off. This suggests that the assumption on the relative size

of the marginal propensity to save compared to the real exchange rate elasticity of the

trade balance is not met. The effect of fixing the exchange rate given either capital

mobility or capital immobility is tested in a threshold model as well: we only find a

significant effect in case of capital mobility.

In Chapter 4 and Chapter 6 we look for support for effects on the inflation-output

relation that are described in Chapter 3 and Chapter 5. The hypothesised effects of

labour market characteristics are based on notions such as nominal wage rigidity and

money illusion. We believe the real effects from low inflation rates to be long-term.

If adaptation of the minimum wage inflation rate will take place, it will probably

take a number of years during which the increased unemployment rate would imply

macroeconomic costs. The support for the existence of a minimum wage inflation rate

suggests that there is also an inflation rate below which the long-term Phillips curve

is downward sloping. The ECB’s (and other central banks’) inflation target of 0-2%

can only be maintained at real economic costs. The effects we consider in the chapters

on capital market and foreign exchange market characteristics (Chapters 5 and 6) are

short-term effects. These effects depend on the real interest rate and exchange rate

elasticities of money and output. Changes in the monetary regime are likely to affect
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the short-term inflation-output relation. Firstly there is some support for effects on the

inflation-output relation of changes in the monetary system: the gradual abolishing of

capital restriction during the managed floating exchange rate years flattens the short-

term Phillips curve. Secondly, there is only weak support for a flattening effect on the

Phillips curve of fixing the exchange rate.

The exchange rate stabilisation, the financial integration, and the common low infla-

tion target in Western European countries in the process towards the EMU are ex-

pected to have had their impact on the inflation-output relation. This thesis analyses a

number of possible mechanisms that may have caused these influences.

The conclusions of both the theoretical and empirical examinations can in short be

summarised as follows. We find support for both increased short-run and increased

long-run trade-offs through increased capital mobility (during managed floating or

flexible exchange rate regimes), exchange rate stabilisation, and low inflation rates.

The first is explained by output becoming more responsive to the interest rate and the

real exchange rate after the abolishing of capital controls and fixing the exchange rate.

The more responsive output leads to a larger inflation-output trade-off. Secondly, the

nominal wage rigidity leads to increased real wage costs when inflation is low. Au-

thorities usually want to avoid a larger trade-off, especially in the long run. A larger

long-run trade-off carries the risk of a higher long-term unemployment rate than the

minimal natural rate. The increased short-term trade-off in the model with capital and

exchange rate regimes may be less disturbing. In the theoretical model in Chapter 5,

the long-term inflation-output trade-off is not affected by the shocks that cause the

short-run trade-off. The gains in terms of long-term economic growth are not con-

sidered in this model. Usually, free capital mobility and exchange rate stability are

assumed to be favourable to the overall economic performance in Western European

countries.

Future Research Presently, the medium-term (3 to 5 year) stability of equilibria re-

ceives growing attention in the macroeconomic literature next to the traditional scopes

of the short and the long run. Blanchard (2000) anticipates that welfare implications of

policy form another element in future main developments in macroeconomic research.

Welfare implications of policy are connected to the medium term that is important in

policy objectives of authorities: see for instance Smets (2003) and Levinet al. (2003)

- these studies deal with the implementation of policy instruments that affect medium-

term stability.

The empirical results in Chapter 4 (long-term) and 6 (short-term) refer to six Western-

European countries in the 1960-2001 period. The minimum wage inflation rate in

Chapter 4 depends on wage negotiations and negotiation power of the employees and
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employers. Economies in which these elements differ substantially from the situation

in these Western European countries may not have to deal with a minimum wage in-

flation rate. This has consequences for the likely macroeconomic costs of monetary

targets. Empirical testing of a minimum wage inflation model for such countries (i.e.

non-Western European) can be supplementary to examining labour market character-

istics and central bank policy in relation to the Phillips curve.

This thesis considers nominal rigidities on specific markets that have implications

for the inflation-output relation. It is hard to pin down the relative importance of

these nominal rigidities in the realisation of the inflation-output trade-off. We only

study ‘partial’ models. Another approach would be to develop a general equilibrium

model. Blanchard (2000) asserts that future research may result in a general equilib-

rium model with several types of imperfections. To illustrate this using this thesis’

subjects: a model with a combined staggered price setting on the goods market and a

minimal wage inflation rate in an open economy model, where market imperfections

exist on the capital and foreign exchange markets. The study by Smets and Wouters

(2003) fits into this view on future research on an integrated macro model. They use a

Bayesian technique to estimate a general equilibrium model. The estimation technique

is an improvement compared to the calibration of general equilibrium models that is

often applied. There are also different kinds of imperfections: a Calvo type of price and

wage setting, costly adjustment of the utilisation rate of capital, and the empirically

observed persistence in the consumption process as modelled by habit formation in

consumption. Another recent example of a general equilibrium approach that models

rigidities is Dib (2003), in which costly price adjustment leads to persistent real ef-

fects from monetary policy. The nominal price rigidity is combined with real rigidities

modelled as adjusting costs of capital and employment. Claridaet al. (2003) presents

a theoretical two-country sticky price model with monopolistic competition. Flexible

exchange rates are preferable, in terms of the central bank’s loss function, irrespec-

tive of whether or not central banks are cooperative. Finally, Lane (2001) contains an

overview of dynamic general equilibrium models that incorporate imperfect competi-

tion and nominal rigidities.

In an integrated macromodel, a number of imperfections may be implemented that

cause the inflation-output trade-off. In a partial equilibrium model with some kind of

imperfection that leads to real effects of inflation, empirical relative importance of the

imperfection in generating the total trade-off is unclear. In the future, an integrated

empirical macromodel may provide an insight into the relative importance of nominal

rigidities and market imperfections to the inflation-output trade-off.
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