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ARTICLE INFO ABSTRACT

JEL codes: This paper provides an assessment of the different channels through which monetary, fiscal and income policies
E12 affect prices and output in a small open economy and discuss which policy measures are effective and feasible in
E52 the face of inflationary shocks. We build a stock-flow-consistent model using sectoral data for Denmark. We then
52‘1‘ replicate the inflationary environment faced by Denmark and several other countries after the Covid-19 crisis.
While taking monetary tightening as a forced policy response for a small open economy with fixed exchange rate,
Keywords: . . 1 e .
Inflation we explore a number of policies that, within the current institutional and legal framework, can potentially

Fiscal policy

Monetary policy
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mitigate the effects of inflation. Our conclusion is that a close coordination of fiscal and income policies can help
reduce the effects of adverse shocks to income without increasing inflation. Furthermore, we find that of all the
policies implemented, monetary policy has the most dramatic effects on public debt sustainability.

1. Introduction

While inflation targeting has emerged as the core priority of mone-
tary policy since the 1980s, the interest in inflation as a research topic
somewhat faded a decade later in the Western world. The primary
reason was that prices in most advanced economies remained low and
stable — which was considered unquestionable evidence of the appro-
priateness and efficiency of monetary policy — while other pressing
economic issues came to the spotlight, such as repeated financial crises
and fluctuating unemployment. The situation, however, changed
dramatically after the Covid-19 crisis in 2021-22, i.e., when Covid
lockdowns were eased (and later on lifted), aggregate demand increased
sharply, which combined with the disorderly reopening of global supply
chains created supply shortages and progressively pushed the prices up
for many goods and services, including energy prices. The situation
deteriorated further as the increase in global energy prices was further
fuelled by the unanticipated geopolitical developments.

Despite being one of the oldest debates in macroeconomics, the
mechanism through which prices change and adjust remains highly
controversial. The controversy not only exists between Post-Keynesian
(PK) and mainstream macroeconomic theories, but also within the
mainstream (i.e., between Neo-Classicals and New-Keynesians). The

* Corresponding author.

New-Keynesian (NK) views have dominated the mainstream macro-
economic thinking since the 1980s (Gali and Gertler, 2007) and evolved
into what is also known as the NCM (New Consensus Macroeconomics)
(Arestis, 2009). Focusing on the determinants of inflation, NCM places a
greater emphasis on aggregate demand and inflation expectations
channels to explain inflation (Gali, 2018), whereas PK theory, while not
completely ruling out the effects of aggregate demand and inflation
expectations, places a greater emphasis on the cost-push factors of
inflation (Setterfield, 2006; Gnos and Rochon, 2007; Lima and Setter-
field, 2008).

Shifting the emphasis from one channel to the other is nontrivial and
entails different policy responses against inflation. Most central banks,
inspired by the NCM view, have adopted a policy framework, whose
central objective is to stabilise inflation and output through interest
rates. This framework leaves no space for fiscal policy in achieving non-
inflationary growth, as fiscal expansion (leading to an increase in
aggregate demand) is associated with increasing inflation, to which the
central bank will respond by raising interest rates, leading to a decline in
demand (Christiano et al., 2018). This has progressively led countries to
disregard the role of discretionary fiscal policy while solely focusing on
finding the optimal rate of interest that can stabilise prices and output
(Godley and Lavoie, 2012). Moreover, active use of fiscal policy is also
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discouraged due to public debt concerns, which is more of a political or a
legal constraint than an economic one.' Operating within this policy
framework, the policy response to post-Covid inflation is not surprising.
That is, when prices surged and fears of recession were increasing (Bank
of England, 2022; Bjgrnland, 2022; Guénette et al., 2022), most central
banks immediately responded to the situation by increasing interest
rates. By contrast, the indeterminate role that fiscal policy should play,
yet again resulted in a lot of confusion in dealing with the situation. This
was evident by the lack of agreement amongst policy makers, e.g., the
Central Bank of Denmark recommended fiscal tightening (more than in
other EU countries) to reduce inflation and avoid a wage-price spiral
(Danmarks Nationalbank, 2022a; Danmarks Nationalbank, 2022b). The
Ministry of Finance, on the other hand, argued that such a tight fiscal
policy might be risky, and can drag the economy in to a recession
(Ministry of Finance, 2022). The Ministry, instead, suggested adopting
packages to help households and possibly firms to deal with the current
level of inflation. The situation was similar in other EU countries where
great uncertainty revolved around the role of fiscal policy. The initial
reaction was mixed as there were calls for government support to
households and firms but also fiscal tightening to support disinflation. A
broader consensus seems to have emerged that following interest rate
increases, fiscal policy should accommodate monetary policy by pur-
suing fiscal tightening, while at the same time, redirecting some ex-
penditures to subsidies and aid packages (IMF, 2022; Schnabel, 2022).
Fortunately, despite the initial uncertainty regarding the fiscal stance,
most countries (including Denmark) proceeded with discretionary fiscal
policies while postponing fiscal tightening for the time being.

The aim of this paper is to support rational decision making by
providing an assessment of the various channels through which mone-
tary, fiscal and income policies can affect prices and output, as well as
discuss which policy measures are desirable and practically feasible
when an economy experiences exogenous inflationary shocks. We adopt
a stock-flow-consistent approach and build a model for a small open
economy with fixed exchange rate, using Denmark as a case study.
Although there are several ways of addressing this issues, we use a stock-
flow consistent approach for two main reasons: (i) it allows us to model
the transmission channels of interest and capture the various feedback
effects that might play an important role in evaluating different policy
responses, and (ii) it conveniently allows us to assess the financial costs
associated with various policy measures by exploring the balance sheets
effects and providing an assessment of the (public) debt dynamics in the
face of various shocks.

The dynamics of prices in relation to wages and employment, while
featured in earlier publications,” have in recent years not received much
attention in a coherent and comprehensive modelling framework within
the PK tradition, as inflation was not a major concern until recently.
Within the SFC literature, Godley and Lavoie, (2007, chapter 9) discuss
prices and wages in their foundational textbook, but only from a theo-
retical approach. Some recent empirical SFC models such as, Zezza and
Zezza (2020), Pierros (2021), Valdecantos (2022), Mazier and Reyes
(2022), Canelli et al. (2022), Muysken and Meijers (2022), and Byrial-
sen and Raza (2022) endogenise prices and wages, but do not investigate
in depth the dynamics of inflation and the labour market. The resur-
gence of inflation in the Western world calls for a thorough investigation
of this issue. Therefore, this paper places a stronger emphasis on the
labour market dynamics, and more specifically, the dynamics of prices

1 For example, EU member states are politically bound to keep public budget
deficits below 3% of GDP and public debt below 60% of GDP.

2 The discussion regarding the conflict over income distribution underlying
the inflation phenomenon can be found in the works of Kalecki (1971) and
Rowthorn (1977). This was also part of the empirical work done at the Cam-
bridge Economic Policy Group (Cripps and Godley, 1976). Other notable
empirical contributions include Giffin et al. (1981), Arestis (1986), and Ate-
soglu (1997).
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and wages in the economy. From a theoretical point of view, this paper
augments the PK theory of wage and price determination and in-
vestigates empirically the issue of inflation in a stock-flow consistent
model. We validate our proposed price- and wage-setting using Danish
quarterly data over the period 2005Q2-2020Q1. We then utilise the
advantages of a comprehensive framework and explore a broad variety
of feedback effects to provide a thorough assessment of the issue. To the
best of our knowledge, this is the first paper that centrally addresses the
issue of inflation and discuss different policies to tame inflation in an
empirical stock-flow consistent framework.

The rest of the paper is organised as follows. Section 2 reviews the
literature on different macroeconomic policies to tame inflation and
discuss the policy challenges posed by the recent resurgence of inflation.
Section 3 presents the data and central equations of the model. Section 4
discusses the results. Section 5 concludes this paper.

2. A review of macroeconomic policies to tame inflation

Inflation is one of the core historical debates in macroeconomics,
which dominated both academic and political discussions for decades.
From being declared as public enemy number one by the US president
Gerald Ford in 1974 to forming the core objective of monetary policy,
inflation once received a lot of attention in the literature. History of
macroeconomics is rich in describing episodes of high inflation — iden-
tifying its drivers and effects — and the desperate attempts of policy
makers to tame it.>

2.1. Policy implications in Post-Keynesian and new consensus
macroeconomics frameworks

The nature of prices and wages is one of the least agreed upon topics
in macroeconomics, and so is the policy response to tame inflation.
While there are conflicting explanations of this topic, the explanation
proposed by NCM - which draws heavily on the NK view — has been the
most dominant and influential in the policy circles (Arestis and Sawyer,
2008). The narrative embedded in NCM implies that prices and wages
are not fully flexible for various reasons, which makes money
non-neutral in the short run. The short run non-neutrality of money
paves the path for aggregate demand shocks to have real effects only in
the short run. However, in the long run, when prices and wages adjust,
money becomes neutral, as a result of which the real effects of aggregate
demand shocks vanish, and the economy ends up only experiencing
nominal shifts (Gali, 2015). In a nutshell, production capacity or the
long-run (potential) output is independent of aggregate demand shocks
(Blanchard, 2018; Furlanetto et al., 2021). Most central banks convinced
by this narrative adopted inflation-targeting while using interest rates to
smooth short-run economic fluctuations around the long-run potential
output (Blanchard, 2018). This prevailing policy framework associates
expansionary fiscal policy (and fiscal deficits in particular) with
long-run inflation, and therefore advises against the use of discretionary
fiscal policy, especially during episodes of high inflation. In some cases,
it even proposes fiscal tightening to reduce inflation via the aggregate
demand channel. This was also suggested by several economists from
IMF and ECB to help fight post-covid inflation (Adrian and Gaspar, 2022;
Schnabel, 2022). Apart from being inflationary in the long-run, fiscal
policy is said to have weak short-run effects on the GDP for at least two

3 For example, see a detailed survey by Laidler and Parkin (1975).

4 It should be noted, however, that fiscal policy is considered effective in
stabilising the aggregate economy when zero lower bound is binding. That is, at
the zero-lower bound, monetary policy becomes ineffective while fiscal multi-
pliers increase significantly (Christiano et al., 2011).
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reasons: i) Fiscal policy (in the form of public spending) leads to
crowding out of private investment and consumption (Smets and
Wouters, 2003), which considerably lowers the multiplier.5 ii) Fiscal
policy increases inflation, to which the central bank in an
inflation-targeting regime responds by increasing interest rates, which
reduces demand, thereby offsetting the effects of fiscal policy to some
degree.

While there exists an apparent consensus on price and wage rigidities
in the short run between PK theory and NCM, this agreement is super-
ficial as there are fundamental differences regarding the drivers of prices
and wages, as well as the factors which make them non-flexible in the
short run.® NCM explains barriers to price adjustment through various
theories, such as menu costs, Calvo pricing, coordination failure, nom-
inal contracting, implicit contracts, etc. (Melmies, 2010).
Post-Keynesians, on the other hand, argue that firms seek price and
profit stability and, for a variety of reasons (such as fears of losing
market share), are reluctant to change prices frequently. Prices are
determined by a markup over production cost, and as long as there are
no dramatic changes in production costs, prices will remain stable.

Overall, the disagreements between PKs and NCM on the issue of
prices can be linked to a broader disagreement in the way nominal and
real economic variables interact, something that has been extensively
covered in the literature (Kriesler and Lavoie, 2007; Hein and Stock-
hammer, 2010; Melmies, 2010; Stockhammer, 2011). Crucially, PK
theory emphasises the endogeneity of money and does not view mone-
tary non-neutrality as an outcome of price stability (or rigidity); it views
money as non-neutral even in the long run after nominal adjustments
have taken place. Thus, aggregate demand shocks can have real eco-
nomic effects beyond the short run. Furthermore, PK theory while
emphasising the cost push channels does not view aggregate demand as
the main driver of inflation under normal circumstances (i.e., when
production capacity of the economy is intact, and the economy is not
supply constrained). Shifting the emphasis from aggregate demand
channel to cost push channels, when explaining inflation, has important
policy implications. Foremost, it implies that pursuing a discretionary
fiscal policy may not be inflationary, at least not of the magnitude
suggested by the NCM. Second, this theory implies that interest rate
policy may not only be ineffective against inflation, but in contrast, can
increase prices by increasing financing costs, which can also create is-
sues of financial instability.” It is important to highlight that PK econ-
omists, even though emphasising the cost push factors, are not entirely
dismissive of the demand-pull view, but rather associate it with a high
degree of resource utilisation. That is, if there is a dramatic shift in
aggregate demand to an extent that it poses challenges to the supply
sector or if the production capacity of the economy, for whatever reason,
is not able to meet the purchase orders placed by the buyers, prices will
increase. The PK view, however, is that this is not the case in normal
circumstances. This claim to a certain extent is also backed by the data.
Fig. 1 plots the global supply chain pressure index, showing unprecedent
pressure on global supply chains in the post-covid period. One can
compare this to the booming phase of 2005-07, where debt-fuelled
overheating prior to the 2008 crisis did not lead to any dramatic price

5 Since empirical evidence at large rejects this effect, some DSGE models take
care of the issue by introducing non-Ricardian households with ““hands to
mouth condition” in which a fraction of households is forced to consume all
their income in the current time period. This allows consumption to increase in
response to public spending shocks (see, Gali et al. (2007)).

6 See, e.g., Gnos and Rochon (2007), Kriesler and Lavoie (2007), Lavoie
(2006), Palley (2007), Rochon and Rossi (2006), Setterfield (2009), Smithin
(2007), Stockhammer (2008) and Wray (2007).

7 Even within DSGE models, when the financial cost channel (referred to as
““working capital’’ channel) is included in the Taylor-rule, the effect of interest
rate on inflation is considerably weakened or even reversed (Christiano et al.
(2010)). However, it should be highlighted that this mechanism is usually not
included in these models.
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Fig. 1. Global supply chain pressure index.
Source: Benigno et al., 2022; Federal Reserve Bank of New York.

hikes for consumption goods as global supply chains and production
units were intact and fully-functional.

2.2. Resurgence of inflation and current policy challenges

When it comes to the post-covid period, one can reconcile the NCM
and PK explanations to explain the resurgence of inflation. It can be
argued that there are strong interdependencies between the aggregate
demand and cost push channels of the post-covid inflation. Firstly, at a
global level, most governments offered strong stimulus packages during
the Covid-crisis to prevent the erosion of purchasing power, which after
the economic reopening, increased aggregate demand dramatically. The
simultaneous increase in aggregate demand at a global level posed
challenges to the already disrupted supply side (as shown in Fig. 1),
which apart from increasing the price of final goods and services, also
raised input prices (including raw materials and energy prices). Sec-
ondly, producers in countries facing high input prices passed the cost
through to consumers, resulting in high inflation.

The current episode of inflation poses significant policy challenges.
Pursuing a standard monetary policy response by increasing interest
rates can reduce prices to some extent via the aggregate demand chan-
nel. However, interest rate hikes are rather ineffective against cost push
channels, and can lead to an economic downturn, thereby, increasing
the risks of stagflation. Furthermore, interest rate hikes lead to higher
costs of public (and private) borrowing, raising debt sustainability
concerns, which can reduce the fiscal space available to policy makers.
While the ongoing situation presents obvious policy challenges, most
central banks seem convinced that increasing interest rates is the right
step forward (most central banks have repeatedly increased the interest
rates, at the time of writing). On the other hand, even though policy
makers for the time being have pursued discretionary fiscal policies,
uncertainty remains with regards to the role of fiscal policy moving
forward as considerable fiscal tightening is largely expected with the
aim of supporting disinflation and reducing public debt (IMF, 2023;
ECB, 2023).

To come up with a rational policy response, it is important to
consider two sequential processes in decision making. Firstly, under-
standing the drivers of inflation and assessing which factors contribute —
and how much - to inflation. Secondly, assessing the various trade-offs
associated with different policy responses, e.g., interest rate hikes are
assumed to reduce prices, but what are the potential consequences of
such a policy for growth, employment, and debt sustainability. Under-
standing both these processes is a matter of empirical enquiry, albeit a
complex one to conduct given the interdependency amongst the drivers
of inflation. It is this challenge that our paper attempts to address
through an empirical stock-flow consistent model.
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3. Presentation of the model
3.1. Data and estimation

To explore a broad variety of channels through which nominal and
real economic variables interact and get a deeper understanding of the
pricing mechanism, we build an empirical stock-flow-consistent model
using sectoral national account data for Denmark over the period
2005Q1-2020Q2. The data consists of 5 financial assets (deposits, loans,
securities, equities, and insurances) and 2 physical assets (buildings &
dwellings and machinery & equipment). The economy is categorised
into 5 institutional sectors (households, non-financial corporations
(hereafter “firms’), financial corporations, government, and the rest of
the world).®

After constructing the databank, we first define the key accounting
relationships through which we link the stocks (or balance sheets) and
flows (income or production side) of the economy. The stock-flow
consistency of the model ensures that there are no leakages of stocks
and flows and that all institutional sectors are connected. This implies
that every asset has a counterparty and that every transaction (or flow)
has both a receiver and a sender. We then remove seasonal fluctuations
and estimate the equations involving structural parameters using dy-
namic regressions. While estimating the structural parameters, we also
log-linearise certain relationships, if theoretically intuitive. Even though
our estimation strategy attempts to choose a functional form that at-
tempts to best fit the data for a given dependent variable, our choice of
variables in every equation is purely based on theory.’ Furthermore, we
also include dummies in some of the behavioural equations, to control
for the effects of structural breaks.

The full model description (including the estimations and simulation
codes) along with the data bank are included in the appendix and sup-
plementary material. In what follows, we only focus on describing the
central equations of the model.

3.2. Model description

A first set of key equations in the model pertains to the real side of the
economy. The entire output of the economy, equivalent to GDP, is
assumed to be entirely produced by the firms. The standard GDP identity
in nominal terms is represented in Eq. (1):

Y =C+1L+G +X, —M, (€D)]
where C; represents private consumption, I; represents gross fixed cap-
ital formation, G, represents government spending on goods and ser-
vices, X, represents exports, and M, represents imports of the economy.
All components of GDP, except G;, are endogenous in the model.

Before going through the GDP components in more details, we will
first present the core equations determining wage and price setting
behaviour in the model.*°

8 Note: the technical terms used for assets and institutional sectors are
different in the system of national accounts, however, we use simplified terms
for a broad audience.

° To eliminate the risk of endogeneity bias, we take the following pre-
cautions; i) regarding the issue to simultaneity bias, we replace a suspected
simultaneously determined explanatory variable with its lagged value in our
key equations, finding that our results do not change in any fundamental way;
ii) in order to avoid the issue of endogeneity due to omitted variable bias, we
use theoretical foundations as a guide to motivate the choice of our variables
and keep a close eye on our estimates of key equations whether the estimates
are within a sensible range. It should, however, be highlighted that despite
these precautions, we cannot rule out the possibility of endogeneity with
certainty.

10 Note that the variables represented in capital letters represent nominal
variables whereas variables written in small letters represent real variables.
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3.2.1. Labour market: wage- and price-setting

To produce a given level of output, firms hire workers and pay wages
to them. The number of people employed in the economy is determined
by the level of aggregate demand. Assuming all other factors constant,
an increase in aggregate demand requires more workers to produce the
goods and services demanded; on the other hand, if productivity in-
creases for a given level of output, firms need less workers. The equation
determining the level of employment is represented by Eq. (2):
% @

a;

N, =
Where y, represents real GDP and a, represents real productivity,
which is exogenous in the model.

The number of individuals unemployed in the economy is the dif-
ference between the labour force (LF) and the number of individuals (N)
employed. This is represented by Eq. (3) as follows:

3

The labour force is exogenous and is determined as a fraction of the
Danish population as shown in Eq. (4) :'!

UN; = LF,— N,

LFr = @P()px (4)

Turning to the wage-setting in the model, our equation is in line with
the view of conflicting claims from workers and firms mediated through
a wage bargaining process. Specifically, the nominal wage rate is
determined by 3 main factors, namely the targeted or desired wage rate
(WT) of the labour union (which is a choice variable), labour produc-
tivity (A,), and the unemployment rate (UR,). The equation in its general
form can be represented as follows:

W, :f<WfT7 UR;, A,)

The nominal targeted wage W! of the union, apart from an autono-

mous desire for a higher wage rate, is determined by inflation expec-
tations. Specifically, the labour union wants prevailing wages to
increase by the rate of expected (annual) inflation. The targeted wage
equation is represented by (5a):
Wi = o+ W1 +E (m1)) (5a)
where ag is an autonomous desire for higher wage, W, is the prevailing
wage rate, and Ef (1) represents workers (current) expectations of
future inflation. We assume that inflation expectations are backward
looking, so that Ef (7.1) = =, with 7, representing realised annual
inflation. '

The wage negotiation takes place every year,'® and the labour union
implements new wages in the very next period that follows the wage
negotiations. For the ease of representation, the component of targeted
wage determined by inflation can be defined as: W, = Wi(1 + m).
Thus, the targeted wage can also be written as shown in Eq. (5b):

wl =

T = o+ W (5b)

To estimate the wage equation, we feed the targeted wage W/ as an
explanatory variable in the wage rate equation and estimate all the
parameters in one step. It is important to highlight that targeted wage

11 The labour supply excludes the **discouraged worker’* effect.

. L ) P
12 Annual inflation is defined as: 7, = (Pc'
-4

71> In Denmark, wages in different

sectors are negotiated with different frequencies. For example, in some private
sectors, wage negotiations take place every year whereas in the public sector,
wage negotiations take place every 3 years. Since, we assume all workers are
employed in the private sector, we impose a frequency of 1 year. While targeted
wages affect wage once every year, other variables in the equation affect wages
every quarter, which explains the quarterly fluctuation in wages.

13 The error correct coefficient in the context of equilibrium can be considered
as the speed of adjustment from short-run to long-run equilibrium.
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rate of the union only affects the long run dynamics of wages, as the
bargaining process does not take place every quarter (but once a year).
For this reason, the targeted wage rate does not explain the short run
fluctuations of wages around a long run path, but only helps explaining
the long run tendency of wages. The estimated equation in its specific
form is represented as follows:

AlnW, = 0.01 — 0.33 x AUR,_4 + 0.62 x AlnA,

— 0.47%[InW,_; +0.38+InW} | +0.53xInA,_, | (50)

Focusing on the implications of Eq. (5¢), the estimates suggest that
wage rate in the short run (and in each quarter) is affected by the rate of
unemployment and productivity, with the effect of former being weaker
and delayed. The long-run estimates of the variables along with the error
correction coefficient'* are reported in the later part of equation.'® In
the long run, the wage rate is affected by the targeted wage of the
union'® and productivity while the unemployment rate was found to
have no effect beyond the short run.

Real wages (w,) are determined by dividing the nominal wage by the
consumer price index as shown in Eq. (6):

W

P (6)

w, =

Our wage-setting implies that the response of wages to inflationary
shocks is sluggish. This is a reasonable assumption as most workers have
wage contracts and the process of wage negotiations is not instanta-
neous. Thus, if the economy is hit by an inflationary shock, the pur-
chasing power of workers will reduce in the short run as they will
experience lower real income.

We now focus on the dynamics of domestic prices. We augment the
standard PK equation of pricing, by adding various drivers of inflation.
Prices of final consumption goods (CPI) set by the firms are determined
by the cost push factors and a demand-pull factor. The latter is proxied
by the difference between the real domestic demand (dd;) and the pro-
duction capacity of the economy (y*); this can also be considered a
measure of resource utilisation.'” While the demand side explanation of
prices is not convincing in normal times,'® it is also not entirely irrele-
vant especially during episodes of dramatic changes in aggregate de-
mand in the face of supply side disruptions, as was the case in the post-
Covid period. In addition, there are two main reasons, we augment the
standard PK price equation with the demand-pull channel. i) we include
it to distinguish the effects of cost-push factors on prices from those of
demand-pull factors. ii) From an empirical point of view, leaving out the
demand-pull factors can create an upward bias in the cost-push factors
due to endogeneity problems. '’

To capture the effect of cost-push factors, we for now use the most
standard factors including, wage to productivity ratio (AE:) and import

prices (P{"). The price equation in its general form can be represented as:

14 From now, the long-run effects along with the error correction coefficient
will be reported in the later part of the equation to clearly distinguish between
the short-run and long-run effects.

!5 Note that the long-run parameter value of less than 1 on targeted wage
implies that the labour unions does not always gets its desired nominal wage
increase.

16 production capacity of the economy is proxied by using the long-run trend
of GDP using HP-filer.

7 For example, Melmies (2010) compiles empirical evidence on the main
factors due to which firms change prices: the evidence at large suggests that
labour costs and material costs are the two biggest causes of price changes,
while demand never appears as the main factor.

18 For example, some demand-pull factors (such as household consumption)
are positively correlated with some of the cost push factors (such as wages).

19 The theoretical literature assumes symmetric effects of wages and produc-
tivity on prices but with opposite signs. That is, price is assumed to be a
function of wage to productivity ratio.
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After log-linearising the pricing equation, the error correction
version of the estimated equation can be represented as follows:

AlnP¢ = —0.18 % AlnP° | — 0.28 % AlnP° , — 0.08 % AlnP¢ , + 0.41

* AInP{_, +0.038 * AlnW, + 0.13 % Aln(P;" ) + 0.05 * Aln(P",)
+0.00000016 * (dd, — y*) — 0.043x[In(P¢_}) — 2+In(W,_;)
+1.62%In(4,) — 0.8«In(P}",)]

@

The short run estimates of Eq. (7) suggest that changes in logged
prices (representing quarterly inflation) are positively affected by cost
push factors (wages and import prices) and aggregate demand. The es-
timate on the demand-channel of inflation implies that an increase in
domestic demand relative to the production capacity of the economy
increases inflation. The log-linearised functional form of the equation
reveals some interesting insights: the long-run estimates (representing
drivers of price levels) suggest that an increase in productivity can lower
prices (with an elasticity of 1.62), but this effect is lower than the price
hikes associated with the cost of production associated with wages
(which has an elasticity of 2).?° Import prices also increase domestic
price levels with a long-run elasticity of 0.8.%

While the process of wage adjustment in response to inflationary
shocks is sluggish, the process of price adjustment in response to the
changes in cost of production (e.g., changes in import prices) is rela-
tively faster in our model. We assume that firms are not bound by
any price agreement and can therefore adjust prices quickly if the cost of
production rises. This is also in line with the recent analysis by the
ECB, indicating that producer prices were quickly passed on to
industrial prices, as emphasised by the president of ECB (Lagarde,
2022).

3.2.2. Goods market: Aggregate demand

We now explain the characteristics of the goods market while
focusing on aggregate demand. We start by defining household nominal
consumption as C; = ¢;-P{. The real consumption (c) is assumed to be a
function of real disposable income and net financial wealth (in real
terms). The aggregate disposable income part of the households consists
of two components. The first component of disposable income (ydl)
consists of wages and social benefits received by the households, which
we will refer to as labour income for the sake of simplicity. The second
component of disposable income (yd2) consists of capital income (or
property income). Net financial wealth (fnw) of the households is
defined as the difference between financial assets and liabilities of the
households. The specific function form of consumption function is given
by Eq. (8):

Aln(¢;) = — 0.39 % Aln(c;—2) — 0.19 * Aln(c,—3) + 0.13 * Aln(yd1,)
+0.03 « Aln(yd2,_;) — 0.21%[In(c,—;) — 0.76xIn(yd1,_,)
—0.03%In(yd2,_;) — 0.21xIn(faw,_, )]

(8

The estimated equation for real consumption is in line with theory
indicating that consumption positively responds to income and wealth,
both in the short-run as well as in the long-run. The propensity to
consume out of labour income (with a long run elasticity of 0.76) is
much higher than the propensity to consume out of capital

20 The long-run coefficients of this equation capture the relationship between
prices in levels (not inflation) and its regressors.

21 1t is important to highlight that we are only creating the post-Covid infla-
tionary environment and not the Covid-crisis per se. The shocks faced by the
Danish economy during the Covid-19 crisis are explicitly discussed in an SFC
model by Byrialsen and Raza (2021).
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income (which has a long run elasticity of 0.03). We also find that
net financial wealth has a modest long run effect of 0.21 on
consumption.

Investment, or gross capital formation, consists of two types: in-
vestment in machinery and equipment as well as in buildings and
dwellings. We distinguish between these two types of fixed capital (and
investments) because they have different capital gains (due to different
prices) as well as different rates of depreciation, where buildings and
dwellings tend to have lower depreciation rates than machinery and
equipment used in production. From a theoretical point of view, our
investment function related to equipment and machinery is very similar
to the Neo Kaleckian investment function (Hein, 2014), where invest-
ment to capital stock (,ﬁ#

1) positively depends on capacity utiliza-
equip,

tion (u;) and profit share (Il;). Moreover, we augment the standard
investment equation with a proxy for Tobins g, which is defined as the
ratio of the market value of the outstanding shares to the nominal capital
stock (including both machinery and equipment as well as buildings and
dwellings). From an empirical point of view, the specific function form

of our estimated equation is given by:
:NFC
lequim,l
NFC
kequip, =2

iNFC_‘
Aln| 221 | = —0.07 — 0.17 * Aln
kequi/L t—1
) — 1.07+In(IL,,)

-NFC
equip,
FC
equip, t—2

9
—0.22 % Aln(q,) — 0.41x |In
— 1.09xIn(u,_;) — 0.14xIn(g,_, )]

The estimates of Eq. (9) suggest evidence of a long-run static rela-
tionship, where investment positively depends on profit share, capacity
utilization, and Tobins q.

Following the same estimation strategy, firms’ investment in build-
ings and dwellings is given by the following equation:

NFC -NFC

1
Aln{ P24 ) =042 — 044 % Aln[ 221 ) (.14 + Aln(IT,)
Kz i1 Kb -2
i,
FC
BD, t-2

Once again, the estimates of Eq. (10) reveal the existence of a long-

(10)

+1.2 % Aln(x,) — 0.012 * Aln(g,) — 0.37% {ln(

—1.2«In(IL,_;) — 2.3%In(u,_;) — 0.18xIn(q,_,)]

iNFC
run relationship, where investment to capital stock (k,\,l,‘?é’ ‘ ) positively
BD, t—1

depends on profit share (I1;), capacity utilization (u,), and Tobins g.

We now focus on the interaction of the domestic economy with the
rest of the world. First, we define the real exchange rate as the ratio of
domestic prices P¢ to foreign prices P’; times the nominal exchange rate
(xr):

rer; = (P;>xr
o\

We now define our equations for trade balance, in which the real
exchange rate plays a crucial role. Focusing on exports (x;), both the real
exchange rate and income (or GDP) of the trading partners (y/*) are the
two main drivers of exports. The specific functional form of the export
equation can be represented as follows:

(1)

Aln(x) = 0.60+ 1.30* Aln(y",) — 0.63 * Aln(rer;)

12
—0.61%[In(x_1) + 0.39«In(rer,_;) — 1+In(y/",)] (12)

The estimates are consistent with theory, indicating that exports are
positively affected by real depreciation (or a fall in rer) and an increase
in economic activity of the trading partners. There is also evidence of the
existence of a long-run static relationship between these variables with
an error correction coefficient of 0.61, as represented by the later part of
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Eq. (12).

Finally, real imports (m,) are defined as a function of real exchange
rate and the income of the economy. This equation can be represented as
follows:

Aln(m,) —3.75 — 0.12 * Aln(m,_») + 0.28 * Aln(rer,_;)
+0.38 * Aln(rer,_3) + 1.22 x Aln(y,) — 0.30*[In(m,_,)

—1.8+In(y, )]

The estimates of Eq. (13) suggest that a real appreciation (or an in-
crease in rer) as well as an increase in aggregate income can positively
affect Danish imports. However, we found that the effect of the real
exchange rate is confined to the short run, and income is the only driver
of real imports in the long run.

Finally, we assume that government consumption of goods and ser-
vices (G) is exogenous. Total government expenditures, including social
transfers (STR), are financed through tax revenues (7T) and
borrowings by issuing bonds. The tax revenue of the government comes
from three different types of taxes (with different rates): taxes on
labour income (which includes wages and social benefits), taxes on
capital income (or property income), and taxes on production.

13

3.2.3. Financial market

Our model, even though focusing on the labour market, has an
explicit financial market which captures the interaction between pro-
duction (or real side of the economy) and financing (or financial side of
the economy). The primary reason we include an explicit financial
market is to ensure that the effects of the real side of the economy on the
balance sheets and the resultant feedback effects from balance sheet to
the real side of the economy are properly captured. This feature is
essential for studying the debt dynamics associated with different
policies.

The overall dynamics of the financial market are broadly similar to
other empirical SFC models in the literature. The financial market is
primarily demand driven, that is, financial corporations fulfil all the
demand for credit as long as the borrowers fulfil the criteria for
borrowing. Households and firms borrow from financial corporations.
Households allocate their wealth in various financial assets. Overall, the
household portfolio allocation in our model is in line with the idea of
Tobin’s portfolio allocation theory discussed in Godley and Lavoie,
2007. That is, investment in a particular asset is determined by its
relative rate of return viz-a-viz other assets in the portfolio. The gov-
ernment sector issues long term (mostly 10 years) bonds, a large pro-
portion of which are held domestically by the financial corporations
(pensions funds in particular) and households. Firms finance their in-
vestment via different sources including, retained earnings, equities, and
loans (supplied by the financial sector). Since the Danish economy has
persistent current account surpluses, the foreign sector borrows from
Denmark, which takes the form of Danish private sector purchasing
foreign equities or supplying credit.

4. Results and discussion

After estimating our structural equations, we carry out model vali-
dation where we numerically solve the model as a system of equations
and compare the results with the actual data. Fig. 2 shows that the
model simulation is able to replicate the dynamics of the variables of
interest. Even though the model fails to predict the fluctuations in some
quarters, it is able to capture the overall trajectories of almost all the
variables to a satisfactory level. We therefore rely on the performance of
themodel and use the model simulations presented in Fig. 2 as our
benchmark or baseline scenario, against which we will compare
different scenarios.

We now proceed to analysing the interaction between nominal and
real economy by introducing various scenarios. Our analysis can be
categorised into two phases or scenarios. In the first phase, we introduce
various shocks, attempting to recreate the environment of high inflation
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Fig. 2. Data vs Model simulations, (a): GDP (baseline vs data). (b): CPI index (baseline vs data). (c): Nominal wages (baseline vs data) (d): Employment (baseline

vs data).

faced by the Danish economy at the time of this writing. Since, our
model sample ends before the covid-19 crisis, we introduce these shocks
in 2014 because the economy was growing at a stable rate with low
inflation and unemployment, along the lines of what could be called a
“long-term equilibrium”. In the second phase of the analysis, we assess
various policy interventions and provide useful insights to decision
makers in combating inflation.

4.1. Scenario 1: The current economic environment

In order to recreate the environment in which the Danish economy
has been operating recently, we introduce 2 shocks to the model.

(i) Cost-push (or high import price) shock: Denmark’s import price
index during 2022Q1-2022Q2 increased from roughly 100 index
points to 130 points. The real exchange rate, however, has
remained unaffected as the economy experienced a simultaneous
rise in global and domestic prices. To recreate this scenario, we
introduce the import price shock as realistically as possible; we
use the post-covid import price index and (after rescaling and
adjusting the base values of the two indices) impose it on the
import price index of the model in time period (t). The way we
introduce the shock implies a permanent level effect on import

22 Qur model has 2 global price indices: i) import price index, and ii) a
weighted foreign price index used to calculate Denmark’s real exchange rate
viz-a-viz its trading partners. To prevent import prices affecting real exchange
rate, we also adjust the weighted foreign price index in such a way that Den-
mark’s competitiveness is unaffected as a result of the import price shocks. This
is in line with the actual development in which a simultaneous rise in global
and domestic prices has not affected the real exchange rate.
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prices, i.e., import price level rises sharply, reaching its peak
within 2-3 quarters, after which it grows with the same speed as
the baseline. Overall, we adjust foreign (exogenous) prices in
such a way that Denmark’s real exchange rate is not directly
affected by the shock.”

Monetary policy intervention: In response to the resurgence in
inflation, most central banks (including the Fed, ECB and Bank of
England) have increased interest rates and small open economies
with fixed exchange rates like Denmark have followed suit. The
general interest rates in Denmark have sharply increased: spe-
cifically, 3 and 5 year fixed interest rates on mortgage loans have
increased by roughly 150-350 basis points whereas long term
interest rates on 10 year and 30 year bond have increased by
roughly 250-300 basis points. To introduce monetary tightening,
we increase all interest rates by 300 basis points. This shock is
introduced 2 quarters after the import price shock, but is tem-
porary in nature, lasting for 2 years (as inflation is expected to be
below its target after 2 years).

(i)

To provide an assessment of the role played by monetary policy, we
present the results of scenario 1 with and without monetary policy
intervention. The effects of scenario 1 (with and without monetary
policy intervention) on our key variables are presented in Fig. 3 with the
x-axis label representing each year. We first focus on scenario 1 without
monetary policy intervention which is introduced in period t. Fig. 3
shows that GDP, in response to import price shock, falls and remains
below the baseline. Unemployment rate roughly follows the same tra-
jectory as real GDP, i.e., it falls and remains below the baseline since
economic activity is persistently below the baseline. Inflation increases

23 Asset prices and house prices are kept exogenous in the model, so the effect
of a change in the level of interest rate on these prices are therefore beyond the
scope of this paper. The expectation, however, is that making these prices
endogenous would only support and reinforce the result presented in this
scenario.
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considerably, reaching its peak in roughly 4-6 quarters, as increased
import prices are passed on to domestic prices.

Focusing on individual components of GDP, private consumption
gradually falls and permanently remains below the baseline. The
persistent fall in consumption is due to reduced real income as a result of
lower nominal wage growth than price growth. In the medium term, the
price level stabilises after reaching its peak (and inflation gradually
falls), which results in consumption stabilising at a level lower than the
baseline. Investment also permanently falls below the baseline as a
result of the overall contraction in the economy. Exports remain unaf-
fected as the real exchange rate (and thereby competitiveness) remains
unaffected, whereas imports fall due to a reduction in aggregate income.

We now focus on scenario 1 with monetary policy intervention,
which is introduced 2 quarters after import price shock. We can see that
increasing interest rates leads to a further decline in GDP, driven by a fall
in both consumption and investment. The effects of interest rate on
domestic demand primarily occur through the cash flow channel for
households and firms. The reason is that, for both households and firms,
interest-bearing debt exceeds interest-bearing assets. Thus, a rise in in-
terest rate increases interest expenses, which in turn lowers labour in-
come (and profits) leading to a fall in consumption and investment. The
overall economic contraction further amplifies the decline in investment
through the accelerator-mechanism. Monetary policy intervention leads
to a small positive effect on trade balance as increases in interest rates
lower domestic prices, which slightly improves the real exchange rate.
However, this positive effect is negligible and is completely offset by the
contractionary effects of higher interest rates on domestic demand,
leading to a fall in GDP.

To provide a clear overview of the role played by monetary policy,
we compare the results of scenario 1 with and without monetary policy
intervention. We do so by using scenario 1 without monetary policy as
our reference model. Fig. 4 clearly shows the policy trade-offs associated
with monetary policy intervention. It shows that monetary policy
intervention leads to a small reduction in inflation at a cost of further
contracting the economy. In the short run, a 300 basis points increase in
interest rates reduces inflation by 0.8 percentage points while reducing
GDP by 2 percent and increasing unemployment by 2 percentage points,
compared to the situation with no monetary policy intervention. Since,
the interest rate shock is introduced temporary (for 2 years), the
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Fig. 4. Evaluating monetary policy intervention.

Note: the results are obtained by comparing the results of scenario 1 with MP
intervention and scenario 1 without MP intervention. Real GDP is computed as
the deviation of GDP in scenario 1 with MP intervention from the GDP in sce-
nario 1 without MP intervention. Unemployment and inflation rate curves are
computed as the difference between the two scenarios.

contractionary effects of this shock last for approximately 4 years as the
model adjusts to the pre-monetary tightening phase.

The main reason for the modest effect of monetary policy on inflation
is that the interest rate hike reduces domestic demand, but this only has
a limited effect on domestic prices. The effects of interest rate on prices
would likely be stronger if inflation was mainly demand induced, but the
ongoing episode of inflation in many countries like Denmark is pre-
dominantly driven by cost push channels via high import prices. The
adverse effects of monetary tightening could be even more pronounced
than what is suggested by our model, if we took into consideration the
effects of interest rates on asset 1:orices.24 Firstly, an increase in the risk-
free interest rate affects the discount rates used in the valuation of fixed-
income financial assets such as bonds. Secondly, higher interest rates

2% In case of a deadlock in the wage negotiation process, the Danish govern-
ment can also legally intervene in the wage negotiation process and demand
workers to return to work at prevailing wages. The government has done so in
the past to end strikes.
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render financial operations such as margin calls and share buybacks
more expensive to finance, which propagates the fall of asset prices from
fixed-income to other compartments. Thirdly, in the spirit of Minsky
(1992), financial arrangements made during times of lower interest rates
involving high leverage can become untenable when interest rates rise,
and the liabilities have to be rolled over. These aspects put together can
pose challenges to the stability of the financial system, and even trigger
long lasting recessions.

Although raising interest rates does not appear to be an entirely
desirable policy move, small open economies with fixed exchange rates
do not have the option of diverging too much neither from foreign in-
terest rates nor foreign inflation. For now, we take monetary policy
intervention as a forced policy in Denmark, and discuss other possible
options that, within the current institutional and legal framework, can
potentially reduce the adverse effects of inflation.

4.1.1. Scenario 2: Fiscal intervention

Denmark is a country with strong and well-coordinated labour
unions — this can be a double-edged sword. Strong unions on the one
hand can demand higher wages, which can increase the risk of a wage-
price spiral; however, well-coordinated unions on the other hand can
help contain the knock-on effects of faster nominal wage growths by
facilitating tripartite agreements (involving employers and policy
makers), which in turn can weaken the wage-price spiral. The Danish
central bank has repeatedly concluded that fiscal tightening is required
to avoid wage-price spiral, even though the rationale for such recom-
mendations is not entirely clear. Contrary to the conclusions of the
Danish central bank, it can be argued that a close coordination of fiscal
and income policies can weaken the wage-price spiral on top of reducing
the adverse effects of the shocks on income. The most important ques-
tion in this regard is, which policy tools should be specifically targeted,
as the implementation of fiscal and income policies can take different
forms. To address this question more formally, we introduce two fiscal
interventions:

(i) Lower labour income tax: Labour income in our model consists of
wage income and social benefits received by the households. The
labour income tax rate — estimated to be around 38 percent — is
reduced by one percentage-point.

(ii) Lower indirect taxes: Taxes on production and products in our
model are taxes paid by the firms. The indirect tax rate — esti-
mated to be around 16 percent in the baseline - is lowered by one
percentage-point.

We introduce both these shocks temporarily, each lasting for 2 years.
These two shocks are implemented in the same quarter, in which interest
rates were increased (i.e., two quarters after import price shock). While
implementing these policies, we propose that the government should
closely coordinate with the workers and employers union, and subject
tax cuts to the condition that relevant parties will take into account these
tax reliefs, when negotiating wages and setting prices. In other words,
the proposed tax cuts should be offered in coordination with wage- and
price-based income policies. For the labour union specifically, this
means that the targeted wage should be lowered by the amount that the
workers are able to secure as a result of lower tax rate on labour income.
This can result in a wage growth that is lower than the rate of inflation,
thereby weaking the wage-price spiral. We introduce this condition in
the model by modifying the targeted wage Eq. (5a), where the workers,
while negotiating wages, take tax reductions into account. The alter-
native specification can be represented as follows:

WT

T= ao+ W, (1+E(m1) + Trate!! — Trate]l) 13)

25 In simple words, this implies that every asset has a counterparty and that
every transaction (or flow) has both a receiver and a sender.

40

Structural Change and Economic Dynamics 67 (2023) 32-43

where Trate’b’ in Eq. (13) represents the baseline tax rate on labour in-
come and Trate! represents the reduced tax rate. As seen from Eq. (13), a
reduction in the tax rate therefore reduces the targeted wage set by the
workers.

Similarly, to implement price-based income policy, the government
in coordination with producers should implement tax reliefs, such that
lower taxes on production (and products) are taken into account in
pricing decision. For this purpose, the price Eq. (7) can be modified, so
that an additional cost push factor, i.e., tax rate on production (and
products), is introduced in the model. The alternative price equation can
be represented as follows:

AlnP{ = —0.11%AInP;_| — 0.29+AlnP;_, + 0.17+AlnW, + 0.16Aln(P}")

+ 0.0000002 % (dd, — y*) + 0.021% Trate*™S — 0.057
# [In(P;_)) — 2.2%In(W_y) + 2.1 xIn(4,) — 1.4xIn(P )]
(14a)

where TrateMC in Eq. (14a) is the tax rate levied on production (and
products), defined as:

NFC __
f =

Trate 0+ & (14b)
6 is the policy parameter (representing indirect tax rate on production
and products) estimated to be 0.16 in the baseline, which is calculated
by taking the average of total taxes paid on production (and products) as
a ratio of GDP; ¢; is the random fluctuation or deviations from the
average tax rate (¢) observed in the sample. We feed the indirect tax
rate, TrateM into the price equation to get an estimate of the relation-
ship between indirect taxes and price levels. We then reduce 6 from 0.16
to 0.15 to introduce the effects of indirect taxes on prices as described
earlier. Our estimations suggest that indirect taxes positively affect
prices which is in line with empirical evidence based on micro studies
(Gautier et al., 2022).

We now visualise the results of scenario 2 and scenario 1 against a
common baseline. Fig. 5 shows the effects of scenario 2 in which fiscal
policy (in the form of tax reliefs on labour income and production) and
incomes policy (in the form of considering tax reliefs in price and wage
decisions) are jointly implemented. The results suggest that a well-
coordinated fiscal and income policy reduces the fall in GDP while
slightly lowering inflation and unemployment. It is clear that fiscal
intervention in the form of tax reliefs partially mitigates the effects of
adverse shocks on wages and profits, which in turn, leads to a less severe
decline in consumption and investment than in scenario 1. These posi-
tive effects of discretionary fiscal policy on real variables are undisputed
but the important question here concerns the impact of this policy on
inflation.

To provide a clear evaluation of the policy presented in scenario 2,
we now use scenario 1 (with monetary policy intervention) as a reference
model and compare its result with that of scenario 2. Fig. 6 shows that a
fiscal intervention combined with incomes policy has the effect of
persistently increasing GDP (peaking at 0.5 percent) while lowering
unemployment and inflation (by more than 0.5 and 0.2 percentage
points respectively), compared with scenario 1.

This result might seem puzzling at first glance, but this can be linked
to the underlying theory and our model estimates, indicating that the
effects of cost-push factors on prices are stronger than those of demand-
pull factors. Thus, the disinflationary effects of income policies (result-
ing in relatively lower production costs) dominate the inflationary ef-
fects of aggregate demand associated with discretionary fiscal policy.

Theoretically, it can be argued that well-coordinated fiscal and in-
come policies can be effective, but implementation of income policies is
not without practical problems. While it is easy to gauge and administer
wages in relation to tax cuts, providing a measure of how exactly taxes
on production (and products) affect price decisions is more complicated.
Even though empirical evidence at large suggests a positive relationship
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Fig. 5. Scenario 2 fiscal and income policies jointly implemented.
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Fig. 6. Evaluating discretionary fiscal policy in the presence income policies.
Note: The results are based on the comparison of scenario 2 (tax cuts on income
and production) with scenario 1. Real GDP is computed as deviation from
scenario 1 whereas unemployment and inflation are computed by subtracting
the results of scenario 2 from scenario 1.

between production taxes and prices, the estimate of this relationship,
apart from predicting the direction of the relationship, is of little value in
the process of policy implementation. The reason is that price mark-ups
differ considerably across the firms and measuring mark-ups is a
complicated task which poses clear challenges to the implementation of
price-based income policies across the board. The government instead of
following a broad price-based income policy, should pursue a targeted
policy by engaging with specific sectors which are the biggest contrib-
utors to price increases.

Given the complexities involved in gauging the effects of indirect tax
cuts on prices, especially at an aggregate level, we do not claim to have a
reliable estimate of this effect. It is quite possible that the gains associ-
ated with price-based income policies suggested by our model are
exaggerated. Thus, we relax this assumption and explore the effects of
discretionary fiscal policy in which we exclude price-based income
policy such that firms totally disregard tax cuts in their pricing decisions.
Thus, we revert to our original model by using the price equation
specified in Eq. (7). We then introduce a discretionary fiscal policy (by
lowering both the direct and indirect taxes) as described in i) and ii)
when presenting scenario 2. In other words, this time a discretionary
fiscal policy is jointly implemented with a wage-based income policy
while excluding the deflationary effects associated with a price-based
income policy. Here again, we use scenario 1 (with monetary policy
intervention) as our reference model for comparison. Fig. 7 shows that a
discretionary fiscal policy has positive effect on GDP and employment
whereas the effect on inflation, even though positive, is negligible. Once
again, it can be argued that economic gains associated with a discre-
tionary fiscal policy can outweigh its adverse inflationary effects.

4.1.2. Are these policies affordable

We now address a question of political relevance by exploring
whether such policy measures are affordable when purely focusing on
public budget and debt. To do so, we perform an assessment of the public
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debt by following the approach of Canelli et al. (2022). Here, we test the
sustainability of public debt by exploring whether the primary balance
covers the net debt burden. Specifically, we test the following condition:

(-

Where T denotes tax revenue, G denotes government expenditure on
goods and services, STR denotes social transfers, Y denotes nominal
GDP, r denotes the interest rate on government debt, g, denotes nominal
growth rate, and D represents the total stock of net public debt which in
our model is in the form of government bonds with 10 years fixed in-
terest rates. It is important to highlight that increases in interest rates in
our model do not affect interest payments on public debt previously
secured at low interest rates, but only affects the new borrowing. To
visualise the debt sustainability condition, we simply subtract the right-
hand side of the above equation from the left-hand side and plot the
difference of the two terms as a ratio of GDP.

Fig. 8 shows the debt sustainability condition in the face of various
shocks. The results suggest that the most dramatic effect on public debt
occurs after increases in interest rates. This happens for two main rea-
sons: 1) the government pays more interest on its newly issued debt, and
2) economic activity contracts, which lowers tax revenues, leading to a
further increase in debt to GDP ratio.
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When increases in interest rates are followed by a fiscal intervention
(as in scenario 2), the situation deteriorates further in the short run,
however, in the medium term, a discretionary fiscal policy leads to a
slightly better outcome than scenario 1 (with MP intervention). That is,
public debt in the medium run is sustainable as the persistent positive
effects of fiscal intervention on the real side of the economy kick in.
Overall, monetary policy intervention not only has the effect of con-
tracting the economy, but it also reduces the fiscal space available to
policy makers as many countries are politically bound to keep public
debt and deficit below a certain threshold.

Our analysis demonstrates that policy makers are faced with a clear
dilemma. On the one hand, if they choose to intervene and pursue fiscal
and income policies, it can dampen the reduction in economic activity,
but at the cost of a larger public deficit and higher public debt. On the
other hand, if policy makers abstain from undertaking any form of fiscal
intervention, the economy may end up in a situation of high unem-
ployment and inflation. In Denmark’s case, one can build a case that the
government should pursue a discretionary fiscal policy with the accep-
tance of larger public deficits for at least two reasons. Firstly, the overall
fiscal position of the government sector is sound and has improved over
the last couple of years. An increase in the public debt would not push
Denmark beyond the current boundaries of the European fiscal frame-
work — which is on hold for the foreseeable future. Secondly, given the
persistent surplus on the Danish current account, there would be no need
to finance the government deficit through foreign credit.

5. Conclusion

After decades of relative price stability, inflation is making a come-
back, against a backdrop of theoretical divergences on its nature and
ways to fight it. While monetary policy is assigned a clear role in dealing
with inflation, the role and form of fiscal policy intervention have been
the subject of disagreements. To address these problems in a complex
and nuanced way in the case of small open economies whose monetary
policy freedom is hindered by fixed exchange rates, we built an empir-
ical stock-flow-consistent model using sectoral national account data for
Denmark over the period 2005Q1-2020Q1. The stock-flow consistency
of the model ensures that there are no leakages of stocks and flows>® and
that all institutional sectors are connected. We then estimate the struc-
tural parameters and numerically solve the model, finding that our
model is able to replicate the dynamics of our key variables.

First, we replicate the inflationary environment in which Denmark
and several other countries are currently operating. We then introduce a
monetary policy intervention, finding that it can lead to a modest
reduction in inflation at the cost of further contracting the economy. We
argue that monetary policy needs a more cautious approach, but also
acknowledge the constraint that many small open economies with fixed
exchange rates like Denmark do not have the option of diverging from
foreign interest rates. Taking monetary policy tightening as given, we
explore a number of policies that, within the current institutional and
legal framework, can potentially reduce the adverse effects of inflation.
In this regard, we explored the effects of fiscal intervention - in the form
of tax cuts on income and production — along with incomes policies in
such a form that workers (and producers) consider tax reliefs in their
wage agreements (and price setting). Our conclusion is that a close co-
ordination of fiscal and income policies can help reduce the effects of
adverse shocks to income while reducing or having no effect on
inflation.

Finally, we addressed a question of political relevance by exploring
the effects of different policies on public budgets and debt. In this re-
gard, we performed an assessment of public debt sustainability in the
face of various shocks. Overall, we find that monetary policy has the

26 In simple words, this implies that every asset has a counterparty and that
every transaction (or flow) has both a receiver and a sender.
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most dramatic effects on public debt sustainability, which in turn re-
duces the space available to fiscal policy. That is, fiscal intervention
(after monetary tightening) further increases debt in the short run;
however, in the medium run the public debt is sustainable as the positive
effects of fiscal and income policies kick in.
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