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Executive Summary 

This paper is inspired by the heated debate in the media and academia around the house 

market developement and its effect on the real economy. Some international empirical studies 

point towards the changed strength of the relationship between housing wealth and 

consumption; for Denmark such empirical evidence is very limited and is mostly based the 

relationship between total, not disaggreagted, wealth and consumption.  

Complementing Neoclassical Economics with Behavioral Economics (LC-PIH with 

Keynesian approach of rational consumer choice) we are able to recognize that private 

consumption may react differently to asset-specific wealth components. We find several 

theoretical explanations of how aggregate consumption can be affected by changes in real 

house prices on the short and long run (housing wealth effects). We identify several factors 

that could favour or work against the positive housing wealth effects: (a) the negative income 

and substitution effects on non-homeowners; the positive income effect on homeowners, (b) 

the capital losses of mortgage bond holders and  the capital gains of borrowers as a result of 

refinancing, (c) unrealized wealth effect, (d) rental market imperfections, (e) unexpected 

permanent shocks, (f) shifts in expectations and preferences, and (g) interest rate changes 

effect on consumption-saving decisions of borrowers and lenders. The relative strength of 

these factors defines the magnitude of the housing wealth effects for any specific country and 

time period. 

Having examined these factors for Denmark qualitatively, we find that they to a large extent  

have been developing in favour of positive housing wealth effects. This assumption is 

supported by our empirical estimation that finds a significant positive housing wealth effect 

on private consumption in Denmark both in the long and short run. The marginal propensity 

to consume of housing wealth and financial wealth are found to be very close, which can be 

explained by the properties of these two wealth classes in our analysis: (a) pension savings 

that are included in our definition of financial wealth and constitute a large fraction of it has 

likely decreased the MPC of financial wealth; (b) factors favouring significance of positive 

housing wealth effects in Denmark have increased the MPC of housing wealth.  

The link house price-consumption-aggregate demand is an important factor to consider when 

formulating current fiscal stabilization policy. The indirect effect of reduction of interest rate 

tax deductibility can accelerate the decline in housing demand and offset the positive effect of 

labour income tax relief on private consumption. 
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1. Introduction 

1.1 Motivation 

This paper is inspired by the heated debate in the media and academia around the house market 

developement and its effect on the real economy. Representing one of the main components of 

GDP,  private consumption serves as an important channel through which house price 

fluctuations affect real economy. International debate by economic analysts and governmental 

organisations have been striving to explain and factor the unusually high capital gains realised 

by homeowners since the late 1990s into the econometric models of consumption without a 

definate success. The debate around immediate and long-term consequences of the recent 

housing market development result soften in disagreements – the group of the researchers who 

find evidence of the distinct housing wealth effect is growing while theoretical foundation of 

such findings is controversial.  

Starting mostly as a US phenomennon some five years ago, the debate around a ―millennium 

housing boom‖ has become global by now and the focus has shifted towards the consequences 

for the economic stability of the world‘s financial and economic system. It has been gaining 

strength in parallel with the downturn and a rapid decline of the international financial and real 

estate markets. Denmark, which is the primary focus of this study, has seen the housing market 

soar since their peak in 2006, and according to Jens Lunde, who is a professor in housing 

economics at Copenhagen Business School, the real estate market should look forward to a 

significant additional fall in value in years to come. These recent developments have inspired a 

significant downgrade in the positive expectations of capital gains seen in the past by the 

homeowners. The shift in expectations happended after a long period during which households 

have witnessed real house prices rising rapidly since the mid-1990s and grew quite accustomed 

to a continuous price growth during  this somewhat prolonged real estate positive cycle.    

Since residential property is almost a single most important component of the assets on the 

household balance sheet, the wealth position of households is interlinked with housing values. 

Housing wealth has been and still is a very significant component in gross wealth level of 

households. A certain correlation between household wealth, disposable income and 

consumption expenditure is often found by researchers. Since 1998, however, some empirical 
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evidence suggests that the relationship has changed its character and several possibilities as to 

the underlying reasons for such a change are debated.  For Denmark, however, such empirical 

evidence is very limited and not up to date. As it has been mentioned already, theoretically 

such a phenomenon is rather difficult to explain, especially on the basis of commonly used 

neoclassical theory of consumption, which does not distinguish between housing and financial 

wealth effects and postulates to the contrary that all wealth components have a homogeneous 

effect on consumption. Such postulate has often been criticized since it fails to recognise the 

very different nature of the housing and financial markets especially in terms of the 

fundamental drivers of prices  of the short-run demand and supply side. Any shift of the 

demand side of housing markets is impossible to account for if total wealth effect is studied 

instead of separating housing and financial wealth components.  

Our interest in this paper is to use a theoretically grounded empirical study that takes a more 

comprehensive account of the role housing market development has played for private 

consumption dynamics since 1980s until today. We investigate the controversies behind this 

relationship for Denmark, with an aim to bring the debate one step closer to understanding this  

link and moreover the implications of this relationship for macroeconomic policy in the highly 

uncertain economic climate of today.  

1.2 Research Question  

Based on the motivation stated above, we have formulated the following research question, 

which is to be investigated in several complimentary stages of analysis defined by several 

specific sub questions. 

How do house-price fluctuations affect household consumption in Denmark and what 

implications does it have for effectiveness of current macroeconomic policy?  

 How can we use modern economic theory to define the relationship between 

housing market and consumption expenditure?   

 How can we measure the long-and-short run effects of house prices on 

consumption expenditure?  

 How should this effect be considered in the context of the recent 

macroeconomic policy reforms in Denmark?   
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1.3 Preliminary Methodological Considerations   

Before proceeding with the rest of the paper, we would like to discuss the scope and limitations 

of the methods that are used in this study. Checkel (2005) mentions that it is possible and 

recommendable to discuss scientific methods in social sciences at three distinct levels: a 

philosophical or meta-theoretical level, a conceptual/theoretical level and a 

practical/methodological level.  Following this distinction by Checkel, we begin with the meta-

theoretical discussion of methodology which makes use of concepts put forward in the 

contemporary philosophy of science leaving the theoretical discussion and empirical 

methodology to be addressed in the later chapters of the paper.  

One of the branches in the philosophy of science is ―the study of valid forms of reasoning‖ 

(Balashov and Rosenberg, 2002). This section is drawing on the main ideas about Logical 

Positivism (LP), which helps us to establish the scope and limitations of the chosen 

methodology at the helicopter perspective. One of the important ideas in (LP) is that only the 

research questions that can be addressed in a ―scientific‖ way represent ―meaningful‖ research 

questions and are worth of researcher‘s consideration. Therefore, to anchor this discussion we 

start by considering the research question of this paper.  

Hempel (1948), who is an important pioneer of LP, defines two primary methods, which 

represent valid form of reasoning and can be called ―scientific‖: one is probabilistic statistical 

explanation, where researcher uses observation and experiment to verify a claim, and another is 

deductive-nomological explanation where verification is formally deductable from definitions 

derived from the ―laws of nature‖. Any other research question that falls outside such 

verification methods should be considered meaningless. Further advancements of thought in 

philosophy of science pioneered by Carl Popper have criticized Hempelian definition of 

scientific methodology and have argued against its validity (Balashov and Rosenberg, 2002). 

We, however, find that LP view is quite popular among contemporary economists, particularly 

among those who work extensively with empirical data and use statistical methods.  

The first part of the research question posed in this paper addresses the relationship between 

house prices and consumption – its existence and significance. Statistical methods, which are 

primarily based on empirical evidence, are commonly used to address such questions about 
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relationship between the two variables, which, according to LP view, makes it a meaningful 

research question.  

Economic theory is one of the main building blocks in this paper and it serves mainly as a 

foundation for the empirical model; therefore, the various deductive-nomological explanations 

derived from it serve as an integral part of the analysis. One subtype of economic theories that 

we use in this paper belongs to the 20th century main stream of economic thought - 

Neoclassical Economics (NE). All branches of NE theory stand up to the requirements put 

forward by LP very well; in that its theories of equilibrium result in models built around 

consistent preferences and utility maximization by which individual decision making can be 

described and measured and used for prediction through means of generalization (aggregation).  

The notion of complete rationality, frictionless environment, perfect foresight and general 

equilibrium are all at the foundation of NE. These assumptions, especially the one regarding 

general equilibrium, are absolutely central to derivations of any relationship that governs 

dynamics and outcomes of interaction between economic agents, firms and market systems in 

NE. Some strong critique of this approach has been put forward by those who recognized that 

behavioral characteristics of a representative agent often simplify the reality to the degree that 

makes the analysis ignorant of some important aspects of human behavior. This is the 

limitation that we have to live with. 

These limitations have lead us to consider the field of Behavioral Economics (BE). We follow 

the view that general equilibrium and NE provide a good approximation of the long-run 

behavior of economic variables, but BE provides a good supplement for the short-run 

dynamics. Therefore, we supplement the discussion with some heuristic analysis of behavioral 

biases that economic agents may exhibit, which can provide alternative interpretation of the 

agents behavior on the short run. 

1.4 Relevance  

The main focus of our empirical analysis is on the housing wealth effect in Denmark. Financial 

wealth and housing wealth effects have been widely studied empirically for the US in recent 

years; however, only few studies include European countries, and even fewer analyze the data 

for Denmark.  
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One widely cited international study is done by Case et al. (2001), where the long-run housing 

and financial wealth marginal propensities to consume are estimated for a panel of European 

countries, including Denmark, based on aggregate yearly time series. Since the study uses a 

cross country panel data sets, the data for each country is adjusted so that time series across 

countries are homogeneous, which does not allow drawing in-depth conclusions regarding 

housing wealth effects for each particular country. Our study, by focusing particularly on 

Denmark, goes more in depth with the analysis and we also account for the last 7 years of data.  

The main macroeconomic models of Danish economy have not addressed the distinction of the 

asset classes when estimating wealth effect. Our study, however, is empirically and 

theoretically addressing the housing wealth effect and is aiming to shed more light to its 

increasing importance for stability of aggregate demand.  

From the practical point of view, this paper is relevant for stimulating the debate regarding the 

house price – consumption nexus and macroeconomic policy. This is particularly relevant in 

light of the current recessionary pressures on the Danish economy and the debate around an 

appropriate response of the macroeconomic stabilization policy. Although we only draw 

qualitative conclusions with regard to policy implications, it nevertheless provides some 

interesting preliminary conclusions, which can be taken further as a basis for more formal 

econometric modeling of optimal macroeconomic policy response.   

1.5 Structural Framework  

This paper consists of three main components – theoretical, empirical and a qualitative 

discussion. The weight is somewhat equally distributed between the three parts but they are 

interlinked within the paper to create the smooth flow of arguments.  

We begin with analyzing the link between housing prices and aggregate economy through 

private consumption. Such a discussion will facilitate the specification of our empirical model 

as well as provide the reader with a better understanding of empirical findings and their 

interpretation.  

Theoretical discussion is followed by the empirical analysis of the time series data for 

Denmark. Generally speaking, the empirical part of this paper follows econometric 

methodology. Our empirical analysis allows to state quantitative conclusions about aggregate 
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relationship between consumption and prices. At the level of qualitative arguments, however, 

we attempt to go beyond it and explore possible underlying reasons that can be found in the 

micro level behavior of households and specific market imperfections. The construction of the 

empirical model and the choice of estimation method require a multi-stage approach, where 

many alternative directions of the next stage depend on the specific findings of the precluding 

analysis; therefore, we leave the more specific description of the method to be explored within 

the paper in a section designated for econometric methodology.  

In the final part of this paper we elaborate further on the implications of empirical results for 

macroeconomic policy in Denmark. This last part of the paper aims to combine some 

alternative theories in macroeconomics, i.e. Keynesian economics that describe short-run 

dynamics, with a more mainstream classical view of how economic policies can influence the 

economy on the long-run. We find these two approaches of addressing behavior of economic 

agents complementary especially for the analysis of the business cycle fluctuations.  

Below there is the graphic representation of the method used to answer the posed research 

question. 
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2. Consumption Function and Wealth Effects 

In this section we will review the economic theory, which serves as a background for our 

empirical study. We begin by presenting the theory of the consumption function, which will 

reveal the main logic of the link between house prices and private consumption. In this section 

we draw heavily on the microeconomic theoretic material presented in Frank (2003) and 

macroeconomic theory in Mankew (2003) but we combine the two perspectives so that this 

section suits better to the overall purpose of the paper. The link between the value of 

household‘s assets and private consumption can be traced back to so-called wealth effect, as it 

is implied by the Life Cycle (LCH) (Modigliani, 1986) and Permanent Income Hypothesis 

(PIH) (Friedman, 1957) . These two theories have formed the foundation of modern research 

into how fluctuations of asset values affect the overall economy. Both theories recognize the 

importance of fluctuations in wealth values for consumption, though from two different but 

complimentary perspectives.  

We start with the definition of wealth effect, then continue with the brief conceptual overview 

of LCH and PIH and then present the modern version of Life Cycle-Permanent Income 

Hypothesis (LC-PIH), which integrates the insights of the two theories and creates a flexible 

conceptual framework that can be used as a base for empirical model specification. In this 

section we hope to demonstrate that the developments in BE have been continuously 

incorporated into empirical research through extension of mainstream models of consumption. 

As a result, the latest addition to modeling the dynamics of wealth effect allows recognizing 

the differences of asset-specific wealth components that comprise total wealth.  

2.1 Wealth Effect and Life Cycle-Permanent Income Hypothesis  

The LC-PIH puts forward the hypothesis that current consumption is proportional to total 

wealth, which follows directly from agent‘s intertemporal utility maximization under a lifetime 

resource constraint. The LC-PIH suggests that the marginal propensity to consume out of 

wealth does not vary with the type of wealth. 

More formally it can be stated as follows: 

𝐶 = 𝑚𝑝𝑐𝑤   𝐴 + 𝐻(𝑌)  ≈ 𝑚𝑝𝑐𝑤𝐴 +  𝑚𝑝𝑐𝑦𝑌   (1.1) 
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where C is private consumption, A is real non-human wealth and H is real human wealth. H is 

the function of the present value of expected labor income net of taxes Y. The 𝑚𝑝𝑐𝑤  coefficient 

measures the marginal propensity to consume out of non-human wealth A and 𝑚𝑝𝑐𝑦 − out of 

total human wealth Y and together they reflect how much C is expected to change if one of the 

variables, ceteris paribus, would change by one unit of measurement.  

We will get back to the equation (1.1) later on but first we discuss the consumption theory that 

lies behind it. The roots go back to Keynesian theory of consumption, which is the simplest 

version of the consumption theory and is considered to be suitable for analysis of the short-run 

dynamics of private consumption. The equation for the consumption function is as follows:  

𝐶𝐾 = 𝐶0  +  𝑐𝑌𝐷, 0 < 𝐶 ≥ 1    (1.2) 

where 𝐶0  is consumption that does not depend on disposable income and the whole expression 

implies that private consumption 𝐶𝐾  is proportional to disposable income 𝑌𝐷 . From a 

microeconomic perspective, this relationship is based on a simple one-period utility 

maximization subject to a budget constraint. Although this consumption function is 

theoretically possible under certain behavioral assumptions such as myopia or high borrowing 

constraints, it is unlikely that all consumers would behave in this way at all times. When credit 

markets are well developed and borrowing constrains are low, individuals are allowed to trade 

current consumption for the future consumption by means of lending and borrowing. 

Therefore, some forward looking behavior, which involves a tradeoff between current and 

future consumption, can be incorporated into the consumption function.  

To model the tradeoff considerations by an individual who needs to decide between 

consumption in the current and future period, or in other words to make an intertemporal 

choice, it is possible to extend the framework with intertemporal utility analysis, which is 

presented in detail in Appendix 1a and 1b. The main idea is as follows. There are two periods – 

current period and future period. The consumer‘s total utility consists of utility from current 

consumption and utility from future consumption. By maximizing total utility, subject to the 

intertemporal budget constraint, individuals make a tradeoff between future and current 

consumption. Equilibrium is achieved when the consumer finds the tradeoff that gives 

maximum total utility under the budget constraint.  In equilibrium the marginal rate of time 
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preference equals the slope of the budget constraint. This reflects that consumer will trade 

current consumption for future consumption as long as the credit market rewards that. 

The Keynesian model has paved the way for a further elaboration on the forces behind 

consumption-saving decisions of households. Ando and Modigliani have proposed a Life-

Cycle Hypothesis (LCH) of consumption. Taking the Keynesian idea that consumption choices 

in any time period are determined by the level of income in that period, the LCH extends the 

theory to include the life-cycle patterns of changes in the individual‘s income level. The LCH 

takes the desire of individuals to maintain a stable standard of living, despite the changing 

income during the life cycle, as a driving force behind saving and borrowing decisions. The 

LCH is similar conceptually to the Keynesian model, as it does not simply observe choices that 

individuals make but seeks to find explanations for preferences that lead to such choices. But it 

comes one step further to explaining the preference formation: the agent‘s intertemporal utility 

maximization within the LCH depends on the intertemporal rate of substitution, which in turn 

is determined by the individual‘s desire to smooth consumption over their life time.  

According to the LCH, individuals aim to smooth their consumption stream over their life 

cycle to a degree that is dictated by their intertemporal utility functions and budget constraints. 

More specifically, individuals borrow early in life against their future income, in the middle of 

the life cycle they repay the debt, accumulate wealth and lend, living out of accumulated 

wealth and pension transfers during the retirement. In the LCH current period consumption is 

(a) function of expected life span (b) expected permanent income (c) wealth at the beginning of 

the period (d) marginal rate of time preference. 

In 1957 Friedman Milton has proposed another approach to thinking about consumption 

decisions - Permanent Income Hypothesis (PIH). While the LCH specifies three determinants 

of the current consumption - permanent income, transitory income and wealth, it did not 

specify how permanent income is determined. According to the PIH, permanent income is 

determined by current income and people‘s expectations about future income and only changes 

of permanent income affect planned consumption (Friedman, 1957). According to both LCH 

and PIH, if an observed change in income is perceived as transitory, it has negligible effect on 

current consumption. The main difference between the LCH and Friedman's PIH concerns the 

length of the planning period. Friedman looks at this period as infinite, meaning that people 



12 

 

save not only for themselves but also for their descendants. In the LCH the planning period is 

finite and it is assumed that there is no bequest motive, since all wealth is consumed during this 

period. 

Due to similarities between the two theories, they are often applied simultaneously to empirical 

studies of consumption patterns and are referred to as LC-PIH. According to the LC-PIH, 

consumption would be perfectly constant over the individual‘s lifetime if permanent income is 

known with certainty. For the purpose of modeling dynamic patterns of consumption, which 

reflect empirical data, both permanent (trend) and transitory (cyclical) changes need to be 

accounted for.  

In the lifetime utility maximization problem of a representative consumer within the LC-PIH 

with uncertainty, the lifetime utility is the sum of period-by-period utilities and lifetime budget 

constraint is the sum of initial wealth and period-by-period labor income. Consumption 

decisions are based on maximization of lifetime utility subject to the total lifetime resources. 

The optimal decision would be the level of consumption that equates marginal lifetime utility 

of consumption across periods 𝑀𝑈(𝐶𝑡+1) = 𝑀𝑈(𝐶𝑡).  

Some modern versions of LC-PIH incorporate the effects that uncertainty of future income has 

on consumption decisions. The uncertainty basically implies that marginal lifetime utility is 

unknown, since future consumption is unknown, but it can be projected using the notion of 

expected utility. This idea has been promoted by Hall (1978) who derived the implications of 

rational expectations for consumption. The expected utility based on probability assessment of 

outcomes assumes that individual preferences are a reflection of probability assessment of 

future events. The assumption of rational expectations, where expectations are modeled as 

statistical probability assessments, allows the following statement regarding the future 

consumption 𝐶𝑡+1:  

E (𝐶𝑡+1) = 𝐶𝑡         (1.3) 

where 𝐶𝑡  is current consumption and E(𝐶𝑡+1 ) is expected future consumption. Applying 

rational expectations gives:   

 𝐶𝑡+1 = 𝐸 (𝐶𝑡+1) +  휀, 휀 ~ (𝑁, 𝛿2)          (1.4) 
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where 휀  is the random error reflecting a surprise factor, which is random and therefore 

unpredictable. This implies that only unexpected changes to future income prospects or 

determinants of future income have would induce a revision of the optimal intertemporal 

consumption choice by the consumer.  

This theory, unlike Keynesian function, defines consumption as consumption spending on non-

durable goods and on services, while the Keynesian theory included consumption spending on 

durables. To reconcile Keynesian and LC-PIH, it is useful to assume that if λ % of the 

population behaves according to Keynesian theory and the remaining 1-λ according to LC-PIH. 

Therefore, for those who are guided by LC-PIH-consistent behavior, the following is true:  

   ∆𝐶𝐾 = 휀      (1.5) 

and for the others:  

∆𝐶𝐿𝐶−𝑃𝐼𝐻 = 𝑐∆𝑌𝐷     (1.6) 

Combining the two gives: 

∆𝐶 = 𝜆∆𝐶𝐾 +   1 − 𝜆 ∆𝐶𝐿𝐶−𝑃𝐼𝐻 = 𝜆𝑐∆𝑌𝐷 + (1 − 𝜆)휀      (1.7) 

The analysis of individual consumption decisions based on intertemporal utility maximization 

allows us to model how changes in total wealth may alter private consumption - changes in 

lifetime wealth or expectations regarding lifetime wealth can be thought of as changes in 

lifetime budget constraint which represents total lifetime resources.  

According to LC-PIH, total lifetime resources are split into human wealth and non-human 

wealth. However, non-human wealth is homogeneous, meaning that the marginal propensity to 

consume out of non-human wealth does not vary with the type of non-human wealth, i.e. 

financial and non-financial. For the purpose of empirical studies it has become a widely 

accepted to approximate human wealth with labor income and non-human wealth with the total 

value of assets held by households, as was shown by equation (1.1).  

From the discussion above about the main foundations of the theory it follows that only 

permanent unanticipated changes in wealth, either human or non-human, will have an effect on 

aggregate long-term trend of consumption. Transitory changes in wealth are said to have no 

effect on consumption. To distinguish empirically between permanent and transitory changes 

in wealth we look at the speed and magnitude of the lagged response consumption makes to a 
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wealth shock. To illustrate this more formally, we begin by examining how a change in agents’ 

nets worth impacts an intertemporal budget constraint. 

An intertemporal budget constraint is as follows: 

𝐴𝑡+1  =    1 + 𝑟𝑎 ,𝑡+1    𝐴𝑡 +  𝑌𝑡 −  𝐶𝑡        (1.8) 

Where 𝐴𝑡   is the total wealth consisting of real and financial assets at the end of period t, 𝑌𝑡  is 

labour Income, 𝐶𝑡   is consumption and ( 1 + 𝑟𝑎 ,𝑡+1 ) is a time-variable return on total assets. 

Following the assumption of the LCH that wealth at the end of the period will be consumed, 

we can solve (1.8) forward under a transversality condition that at the end of a finite horizon 

the limit of discounted future wealth is zero, see ECB (2005) for detailed derivation. The 

resulting equation is (1.1), which has been presented at the beginning of the section. It 

illustrates that an unanticipated permanent change of wealth portfolio ∆ A will result in change 

of consumption ∆C equal to MPCw .  

The effect of total wealth on consumption is well documented empirically and it has a solid 

theoretical foundation given by the LC-PIH and Keynesian theory of consumption as has been 

established earlier. Some empirical studies, however, suggest that total wealth effect can and 

should be disaggregated. Since financial and housing wealth represent two different asset 

classes, using this disaggregation is termed an asset-specific wealth effect. If we look back at 

the LC-PIH, we can see which assumptions of that theory are responsible for the denial of 

possibility that wealth effect can be asset-specific. One of the main assumptions of LC-PIH 

states that individuals perceive all wealth components as perfect substitutes, which is made 

possible by the presence of perfectly liquid efficient and accessible capital markets, where 

wealth components can be traded by agents against their future income. Under such conditions 

agents make no distinction among changes in wealth across wealth components, which are 

reflected by equal MPCs for all wealth components. Empirical evidence, however, to the 

contrary, shows that agents do make a distinction between gains out of different wealth 

components. Empirical evidence often challenges economic theory, which can be interpreted as 

evidence that certain assumptions are unrealistic. The assumption that all wealth components 

are regarded as perfect substitutes ignores the presence of market frictions and less then 

rational consumer behavior. We discuss them in more details in the next section. 
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We review the empirical evidence of asset-specific wealth effects later on in this paper. But 

before that we discuss what implication market imperfections and behavioral biases may imply 

for the relationship between housing price development and private consumption from a 

theoretical point of view.  We explore and discuss several theoretical explanations that reveal 

conditions under which housing wealth effects could exist - this is our main intention and focus 

in the remainder of this chapter.  

2.2 Housing Wealth Effect   

Housing differs from financial assets in several important aspects: it is less liquid, trading it 

involves high transaction costs for buyer and seller, it gives a certain social status for a 

homeowner, etc. ―But most importantly, housing acts both as a store of wealth and a source of 

housing services” (Davey, 2001, p. 96) - a so-called ―dual nature‖ of housing assets, which 

means that housing plays simultaneously two roles -  it is an asset on the balance sheet of the 

homeowners and it is also a consumption good that provides shelter and other housing services 

(Miles, 1994). These differences between housing and financial assets give basis for skepticism 

about the theoretical explanation of housing wealth effects and make the skeptics argue that 

housing wealth effect should be either negative or very close to zero, see for example Jens 

Lunde (1998, 2005a, 2005b).  

We discuss the reasons for such skepticism more formally in this section, as well as the 

conditions under which aggregate housing wealth effect can be significant. To do so, we will 

begin with Keynesian concept of consumption, where changes in current income have a 

significant impact on current consumption. This approach allows demonstrating the 

asymmetric effects of an exogenous house price change on different groups of consumers – 

homeowners trading up, homeowners trading down and renters. In particular, we look at the 

income and substitution effects due to a house price change and additional income effects due 

to capital gains and losses through mortgage bond holdings.  After we examine the housing 

wealth effects for each group separately, we will be in the position to discuss under which 

conditions the arguments of the skeptics may not hold or at least present some mitigating 

arguments specifically for Denmark. Then we consider the implications of intertemporal 

choice model with rational forward looking consumer behavior and discuss its implications for 

the effect of house price changes. 
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2.2.1 House Price Changes and Consumption of Homeowners 

The essence of the housing wealth effect is that an increase in real house price makes a 

homeowner wealthier, i.e. he is better off in terms of non-human capital. This increase in 

wealth can be used for higher consumption eventually. More formally, the wealth effect on 

consumption due to house price increase can be demonstrated using the micro-level model of 

the rational consumer choice (Frank, 2003)1. In particular, it graphically describes the effect of 

a change in house price on the optimal consumption bundle of the homeowners who have 

experienced the increase in their real housing equity. 

  

 

 

 

 

 

 

 

 

 

 

  

 

The initial budget constraint of the homeowner 𝐵1 in Figure 1 reflects the resources available 

to the homeowner for consumption of housing and the composite good at the beginning of the 

period prior to house price increase (+) ∆𝑃 . Assuming that an increase in house value can 

                                                      
1
 We use similar approach as in partial equilibrium analysis, however, we separate not in terms of markets, but rather in terms of 

consumer groups, since we are only interested in the effect on consumption and not the complete demand and supply interactions.  

Figure 1: Income and substitution effect of a house price increase 
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expand consumable resources, such an increase in value will make the homeowner‘s initial 

budget constraint 𝐵1  rotate around point 𝑂1.  This would reflect: 

 an increase in consumable resources – a positive income effect2; 

 an increase in house price relative to a composite good – a substitution effect3 . 

Both effects would work in favor of higher consumption of composite good. As a result, the 

homeowner‘s budget constraint expands to 𝐵2 and she can consume more of composite good 

and/or housing. Since the substitution effect in this case is stronger than the income effect, it 

results in a negative change of housing consumption (-) ∆𝐶  and a positive change in non-

housing consumption (+) ∆𝐶𝑐𝑔 .  Ultimately, the house price increase lifts the homeowner to a 

higher indifference curve leaving her better off than before the price increase. The move to a 

new indifference curve signifies that the negative decrease in housing consumption is offset by 

the higher consumption of the composite good. Due to appreciation of housing value in 

absolute terms and relative to the composite good, the positive income effect (increase in 

purchasing power) is higher than the negative income effect (loss of purchasing power).  As a 

result, the total consumption of the homeowner is positively affected, which is demonstrated by 

a move to a higher indifference curve 𝐼2.  

This positive effect on consumption of the homeowner, however, is strongly conditioned by 

the possibility to use housing equity for non-housing consumption. One problem associated 

with using gains in housing wealth for non-housing consumption is that it is illiquid. In order 

to use housing wealth gains (capital gains) for non-housing consumption, they have to be 

realized, i.e. converted to liquid funds.  Therefore, the positive housing wealth effect on the 

consumption of homeowners is dependent on the opportunities for realizing housing equity and 

on the costs associated with that in real world. If such costs are too high and/or there are no 

possibilities to convert illiquid housing wealth to cash, only negative income and substitution 

effects will take place so that housing and non-housing consumption will fall, as illustrated in 

Figure 2. Since housing equity cannot be used for non-housing consumption due to, for 

instance, costs associated with converting it to liquid funds or lack of opportunities for doing it, 

                                                      
2
 Income effect is a component of the total effect of price increase of one good that results from the associated change in real 

purchasing power, i.e. when price of one good increase - other things equal - a consumer can afford less of that good. 
3
 Substitution effect is a that component of the total effect a price change of one good has on the optimal consumption decision that 

results from the associated change in the relative attractiveness of other goods. 



18 

 

 

the upper budget constraint B` is unattainable. Instead, more expensive housing decreases the 

purchasing power of the homeowner and brings her to a lower budget constraint 𝐵2 . This 

reflects that although potentially the homeowner could have consumed at her new optimal 

consumption bundle 𝑂2, the constraints of converting housing equity to liquid funds do not 

allow her to do so and she thus becomes worse off by moving to a lower indifference curve 𝐼2. 

If she could convert housing equity to liquidity, she would have moved to a higher indifference 

curve I` 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Negative income and substitution effects as a result of illiquid  

capital gains 
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Let us underline what important conditions we have found so far for the possibility of a 

positive effect on total consumption. Comparing Figure 1 and Figure 2 demonstrates that 

positive housing wealth effects on consumption of homeowners is highly dependent on the 

opportunity to convert higher housing equity to liquidity, so let us consider next how it can be 

done.  

It is possible through either trading down or using mortgage products. In both cases, however, 

there would be additional effects on consumption of homeowners who are trading up and 

mortgage bond holders who see their mortgage bond prepaid during refinancing.  

The wealth can be realized basically in two ways (Yamashita, 2007):   

 Trade - a homeowner can sell and move to a smaller house (i.e. trading down) or 

become a renter4.  

 Mortgage Equity Withdrawal (MEW)5, which can be done via refinancing or second 

mortgage. During refinancing a homeowner can tap into her home equity without 

selling the house by utilizing a housing loan against accumulated home equity. 

Typically, a homeowner can refinance the entire mortgage and increase the mortgage 

amount to draw on accumulated home equity 6 . 
. By using second mortgage a 

homeowner can take a home equity loan or a home equity line of credit on top of the 

primary mortgage to draw on home equity7.  

If housing equity gains are realized, then it is possible that consumption of the homeowners 

will react positively to the positive changes in real house prices, as it has been demonstrated in 

Figure 1. However, the change in aggregate consumption is more likely to be higher, if 

homeowners use refinancing to withdraw housing equity. In this case, the part of housing 

                                                      
4
 This method will require a substantial cost to a homeowner, including real-estate brokerage fees, closing costs, and costs for new-

house search and moving. This method of financing is more suitable for the long-term homeowners, who have owned a home long enough for 

the capital gains to be sufficiently large to offset the transaction costs of sale. 
5
 MEW is the process by which home owners release equity from their property for consumption through re-mortgaging or by 

taking a loan secured against it. 
6
 Refinancing often dominates when the interest rate falls and a borrower can reduce the monthly payment amount. It is not 

attractive, however, when the market interest rate exceeds the interest on the original mortgage. Instead, a homeowner may use the home as 

collateral and borrow in the form of a home equity loan to supplement the primary mortgage. This method of financing occurs when a 
borrower wants to use some of the equity in the house without disturbing the primary mortgage. 

7
 A second mortgage provides convenience for short-term financing as it does not normally require an appraisal or substantial 

upfront closing costs. On the other hand, second mortgages generally require higher interest rates than those on the first mortgage. 
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equity gain that was not due to the change in interest rates will not be offset by the capital 

losses of the mortgage bond holders.  

Another channel through which housing equity gains can affect is related to the so-called 

―unrealized wealth effect‖ (Ludwig and Sløk, 2002). For liquidity-constrained homeowners the 

expansion of non-housing consumption is dependent on their ability to realize an increase in 

housing equity through refinancing or sale and such expansion of consumption can be thought 

of as ―realize wealth effect‖. For unrealized wealth effect to take place, sale of the house or 

refinancing is not necessary if homeowners are liquidity-unconstrained. Therefore, even when 

refinancing option is not widely available or high transaction costs make capitalization through 

sale unattractive, the unrealized housing wealth effects on consumption can still occur. 

The three different channels through which gains in housing equity can affect current 

consumption are presented in Figure 3.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Equity withdrawal and house price effect 
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It shows that tapping into equity through trading down or MEW brings extra effects on trading 

up homeowners and mortgage bond holders. Due to sale, only the opposite changes in home 

equity (HE) of trading up and trading down homeowners offset each other and then a change 

on aggregate consumption as a result of this type of housing equity withdrawal should be zero. 

However, due to refinancing HE of mortgage bond issuer (homeowners) should be realized 

and channeled to the current consumption, while financial equity (FE) of the mortgage bond 

holders should not change if we disregard the change in interest rates. For liquidity-

unconstrained homeowners, as it has been mentioned above, a change in consumption occurs 

directly, bypassing the process of equity withdrawal. The effect on consumption of this group 

has been illustrated in Figure 1.  

Figure 3 demonstrates that additional effects of house equity withdrawal are important for the 

effect on aggregate consumption. To summarize, we can say that after we account for the 

additional effects due to sale and refinancing, the initial positive increase in total consumption 

of homeowners, as is illustrated in Figure 1, would be offset only by the negative change in 

consumption of the homeowners who traded up during the period.   

In the next section we discuss a next group of additional effects of house price related change 

in consumption. These additional effects are related to consumption of renters that is 

influenced by changes in house prices. In this case, we draw attention to the possibility that 

house prices can affect rental prices and the size of downpayment needed for obtaining a 

mortgage credit. 

2.2.2 House Price Changes and Consumption of Renters 

A privately owned home can be either occupied by an owner or rented out; therefore, 

homeowners and renters are consuming similar services - housing services. If real house prices 

reflect the real cost of housing services, then the real rents and house prices should be equal8. 

This sort of equilibrium condition is achieved through price-rent arbitrage, which implies that 

when rents are higher than the prices, in perfect frictionless markets, the possibility to earn 

above normal profits by purchasing housing and renting it out insures that supply of rental 

housing increases until rents and prices equate (Varian 1999, pp. 202-205). Let us see what 

                                                      
8
 To be precise, this holds if both are measured in efficiency units 
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happens if we adopt this simplifying assumption that an increase in house price induces a 

simultaneous increase in rental prices.   

Using the already known model of the rational consumer choice we can say that the only 

difference between the inputs into the optimization problem of renters and homeowners is their 

respective wealth compositions, i.e. renters have only non-housing wealth, which is equal to 

non-housing wealth of homeowners, while homeowners have also housing wealth. For this 

reason, the budget constraints of these two groups would be differently affected by the change 

in house price. As we have seen, the change in real house price can compensate the 

homeowner for the loss of purchasing power as it is shown in Figure 1.  Renters have no such 

compensation. The renter‘s consumption is therefore effected by negative income and 

substitution effects as shown in Figure 4.  
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Figure 4: Negative income and substitution effect on renters 
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The total negative effect on renters‘ housing consumption is the sum of (-)∆𝐶  due to negative 

income and substitution effects, while the effect on non-housing consumption is slightly 

positive due to positive substitution effect for non-housing goods. 

An additional negative effect on renters‘ consumption would be due to the subgroup of renters 

that aspire to become future homeowners. For that group of renters, negative income effects 

shifts the budget constraint even further to the left due to higher downpayment and thus 

decreases housing and non-housing consumption even further. 

As a result, the positive effects of the house price increase on the consumption of homeowners 

shown in Figure 1 can be strongly offset by the negative income and substitution effects on the 

consumption of renters shown in Figure 4. This strong offsetting effect is, however, 

conditioned by the parallel increase of rental prices and house prices.  

2.2.3 Intertemporal Consumer Choice  

Using the Keynesian approach and a rational choice model has only shown how an increase in 

housing equity would affect current consumption after income and substitution effects between 

goods took place. That analysis has ignored the role of savings; therefore, we have not 

considered so far the reallocation of income gains between current and future consumption. 

When we take an account of the tradeoff between consumption in different periods, as 

described by the LC-PIH and rational expectations hypothesis, the role of current income as a 

determinant of current consumption decreases significantly (Mankiw, 2003). Therefore, we 

also discuss the effect of the intertemporal consumption model briefly in this section.  

Let us start by considering a change in house price as previously, which results in a capital gain 

to a homeowner. Following the prediction of the rational expectations and a random walk 

theory (Hall, 1978), only if such gain is unexpected, will it have an effect on the following 

optimal stream of consumption.  Let us assume such an unexpected capital gain occurs. Then a 

homeowner shall decide by how much to adjust her consumption plan, and for that she should 

consider how much of the current capital gain will be transitory (a wind-fall gain) and how 

much will be permanent (occur repeatedly in the future periods), as follows from the LC-PIH. 

Any increase in house price trend includes both expected permanent shocks to house prices and 

unexpected permanent shocks. Expected permanent shocks do not cause a shift in consumption 

trend but they should be reflected in the long-run MPC out of housing wealth. Therefore, 
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expected and unexpected permanent shocks would be reflected in the long-run MPC, since 

homeowners get incentives to adjust their optimal lifetime consumption plans. Unexpected 

transitory shocks can only provoke transitory changes in housing wealth, and it would in turn 

lead to transitory changes in consumption, since homeowners would not adjust their lifetime 

optimal consumption plan to such shocks. Only if homeowners mistakenly perceive a 

transitory shock as permanent, their optimal life-time consumption plan will be adjusted.  

Expectations 

Only the expected changes of fundamental value drivers will be reflected in the trend of house 

price. In the long-run the efficiency of  supply of goods and services will have an impact on the 

growth of all main GDP components, including aggregate consumption, and only those 

housing equity gains that are a result of such factors will drive the long-term consumption 

trend, i.e. the housing equity gains due to efficiency improvements.  Unexpected permanent 

shocks will cause an adjustment of average expectations and when average expectations 

change it will cause a shift in house price trend. 

Let us consider the role of expectations more thoroughly. Expectations of the future income 

and future capital gains influence the position of the intertemporal budget constraint and 

combined with preferences for current versus future consumption determine the optimal 

intertemporal consumption tradeoff. An expected change in housing equity, by definition, 

occurs only after it has been expected, and therefore causes a change in consumption only 

when the expectation about it is formed, i.e. in the previous period. Therefore, a change of the 

optimal consumption schedule is driven by a change in expectations regarding the future 

income stream – a positive shift in expectations regarding future income stream shifts the 

intertemporal budget constraint to the right. When we consider the role of expectations, we 

have to recognize that, instead of the present value of the future income streams, the consumer 

would use expected present value when estimating her subjective intertemporal budget 

constraint. It can be illustrated by Figure 5 - a positive change in the expected present value of 

the future income stream shifts the budget constraint to the right. 
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As it has been discussed above, on average rational expectations should closely reflect future 

reality and should adjust only to unexpected permanent shocks. However, during certain 

periods average expectations can be affected by unexpected transitory shocks as well. In this 

case, unexpected transitory capital gains could have similar effect as unexpected permanent 

gains.  

The illusion of persistent capital gains due to continuous increases of housing equity could be 

widespread among consumers who have witnessed the longest positive cycle of house price 

development. The proportion of consumers who are affected by it could expand in parallel with 

the growth in house prices (Attanasio, 2005). If we allow for the possibility of bounded 

rationality and myopia, we could argue that an average homeowner could raise expectations 

beyond levels that could be rationalized by fundamentals. Myopia and herd behavior is often 

blamed for causing such behavioral bias (Shiller, 1995). Myopic assessment of the prolonged 

positive house price development coupled with the herd behavior can lead some homeowners 
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Figure 5: Positive shift in expected capital gains 
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to such irrational assessment of future income and profit prospects. In that case we can see that 

expansion of consumption in a particular period can take place by means of a shift in perceived 

intertemporal budget constraint, since biased expectations can create overoptimistic prospects 

of the future capital gains. This argument aims to underline that if the persistent growth of 

housing equity values due to fundamental factors is followed by the period of further price 

increases driven by ―irrational exuberance‖, the positive response of aggregate private 

consumption may be quite substantial. 

Borrowing Constraints 

A permanent decline of the borrowing constraints could have a positive effect on the long-run 

consumption through intertemporal substitution effect which is not due to interest rate changes. 

When liquidity constraints are present, there is some unsatisfied demand for credit, meaning 

that although liquidity-constrained households consume at their best possible consumption 

bundle, such bundle is not optimal from the point of view of their optimal consumption plan. It 

means that they would be willing to trade future consumption for higher present consumption 

at the current interest rates. There is no counterbalancing negative substitution effect on lenders 

when this occurs, as long as there is no parallel shift in volatility (risk) of the real returns of 

housing. If house price volatility does not increase with house price growth, the risk premium 

on the mortgage loans should not be higher - this should keep interest rates constant. Therefore, 

there is no negative income effect on the lenders of the mortgage credit. 

Since home equity is widely used collateral and it constitutes the largest item on the balance 

sheets of the homeowners, the level of their borrowing constraints is strongly correlated with 

the house prices. If financial liberalization brings the increase of the loan-to-value (LTV) ratio, 

the borrowing constraints are reduced as a result, which improves the link between housing 

wealth and consumption, i.e. this should improve the correlation between consumption and 

housing price trends. For liquidity-constrained homeowners, house price appreciation expands 

their borrowing possibilities and for them it would be optimal to respond to such a decline in 

borrowing constraints by expanding their consumption. Muellbauer (2007) considers financial 

liberalization to be the main factor behind the change in a long-term association of housing 

wealth and consumption. A permanent decline of borrowing constraints could be associated 

with the LTV ratio, as well as an improvement of processing of the credit information, for 
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example. On the long run, the permanent decline of borrowing constraints allows a more 

efficient intertemporal allocation of resources between borrowers and lenders of the mortgage 

credit. The overall effect of the more efficient allocation of resources would be to decrease 

motives for precautionary saving, which should have a positive impact on the aggregate 

consumption trend.  

After Yamashita (2007) incorporates the liquidity constraints into the life-cycle optimization 

framework for the representative consumer, he finds that expected house price appreciation 

causes shift of optimal intertemporal consumption bundle towards higher current consumption 

by homeowners.  Furthermore, his model demonstrates that response of the liquidity-

constrained homeowners is stronger towards expected house price changes than the response of 

liquidity-unconstrained homeowners.  

We can demonstrate the effect of lower borrowing constraints on the optimal consumption 

choice using intertemporal model as in Figure 6. It demonstrates that borrowing constraint is 

binding for the consumer whose preferences are strongly in favor towards high level of current 

consumption relative to future consumption. If she would face no borrowing constraint, she 

could have moved to a higher utility function 𝐼2, which would have allowed her to consume at 

her optimal level of intertemporal allocation 𝑂1`, 
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Figure 6: Consumption optimization with borrowing constraints 

𝑂1 

𝑂1` 

𝐼1` 

𝐼1 

 + ∆𝐶1   𝑖𝑓 𝑏𝑜𝑟𝑟𝑜𝑤𝑖𝑛𝑔  
𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 𝑖𝑠 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒𝑑 

𝐶1  

𝑌1 +  𝐸(𝑌2/(1+r)) 

 

𝑌1(1+r) + 𝑌2 

 

 − ∆𝐶2    
𝑖𝑓 𝑏𝑜𝑟𝑟𝑜𝑤𝑖𝑛𝑔  
𝑐𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡  
𝑖𝑠 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒𝑑 



28 

 

Interest rates and saving 

Interest rates are among fundamental drives of the house prices, i.e. a shift in the interest rate 

would influence the size of the capital gain to homeowners when house prices change. The fact 

that there is a certain degree of correlation between house prices and interest rates makes it 

apparent that besides the substitution effects between housing and non-housing goods due to 

house price increase, parallel intertemporal substitution effects may occur due to changes in 

interest rates. The degree of such substitution effects, however, will be the subject to how 

strongly savings rate in a particular country and period would react, which is determined partly 

by the degree of regulation. In countries, where minimum pension saving is defined by the 

government and is substantially high, the intertemporal substitution effect will be limited to 

some extent. Therefore, for such countries controlling for the exogenous changes in interest 

rates when estimating housing wealth effects is not crucial and. if any simultaneity bias may 

arise, it will be rather small.  

Time inconsistent preferences 

So far we have assumed that preferences of the consumer would be constant over the time 

period in question. Research in behavioral economics, however, has uncovered that preferences 

may be systematically time inconsistent, due to a so-called ―pull of instant gratification‖ 

(Mankew, 2003). It has been found that consumers are more patient in the long run than in the 

short run, which implies that the utility of an increase in current consumption can be higher 

than a similar increase in the future consumption. In this case, consumer may have a saving 

rate lower then would be implied by the LC-PIH and subsequently consumption higher. The 

pull of instant gratification could also explain why an interest-only loan could have been 

behind an increase in housing consumption.  

2.2.4 Housing versus Financial Wealth Effects 

Previously we have examined the effect of positive change in house price on consumption 

through income and substitution effects using comparative statics of the rational consumer 

choice model in section 2.2.1 and 2.2.2. Now we would like to use the same model to 

demonstrate how positive changes in financial equity would affect the rational consumption 

choice. This model is able to demonstrate some of the reasons why there is a distinction 

between housing and financial wealth effects. First of all, financial assets are not accounted as 
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part of consumption; therefore, there would be no substitution effects due to appreciation in 

their value unlike in the case of housing value. Secondly, if we assume that they are more 

liquid than housing assets, the positive income effects due to appreciation in financial equity 

can be realized easier than for the housing equity. As a result, the appreciation in value of 

financial assets would have only positive income effects on consumption, as demonstrated in 

Figure 7. 

 

The positive income effect due to an appreciation in financial equity allows the consumer to 

move from budget constraint 𝐵1  to the budget constraint  𝐵2  . As a result she moves to a 

higher indifference curve 𝐼2 , which reflects an increase in total housing and non-housing 

consumption, i.e.  + ∆Ccg  plus (+)∆Ch . In general, we can say that due to the lack of the 

offsetting negative income and substitution effects, which we have seen in sections 2.2.1 and 

2.2.2, an increase in financial equity, ceteris paribus, should provoke a positive wealth effect 

on consumption of the consumers who have received a capital gain on their financial assets. It 

must be noted, however, that by income and substitution effects here we do not mean the 

Figure 7: Positive income effect of capital gains on financial wealth 
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intertemporal income and substitution effects. Intertemporal income and substitution effects 

have been discussed in section 2.2.3 in relation to the parallel change of the interest rates and 

house prices. 

Here we would like to make an additional point by discussing how expectations regarding 

permanency of capital gains can affect the response of optimal lifetime consumption schedule. 

Case et al. (2001) and Dvornak and Kohler (2003) have underlined that perceptions of the 

degree of permanency of capital gains is an important factors that can change response of 

consumption. When an increase in the wealth results in a capital gain, the average volatility of 

an asset could be considered as an indicator of how temporary or how permanent such an 

increase is. Capital gains of low volatility assets would be perceived as being more likely to 

persist in the subsequent periods, therefore, their effect on the optimal inter-temporal choice of 

consumption would be higher.  

2.3 The Strength of Offsetting Factors for Denmark 

Previously in section 2.2 we have tried to demystify the ―close-to-zero‖ argument about 

housing wealth effect, as well as have outlined certain conditions which may create persistent 

housing wealth effects during prolonged time periods. In the process we have identified several 

offsetting factors, which decrease the strength of positive housing wealth effect: 

  presence of negative substitution effects for owners of housing equity; 

  need for specific financial products that allow conversion of housing equity to liquid 

capital; 

 costs of converting housing equity to liquid capital, i.e. transaction costs, and 

 additional negative income and substitution effects of the consumer groups who do not 

hold housing equity, i.e. the renters.  

The strength of the offsetting factors summarized above, depends on the time period in 

question and on the institutional conditions of the specific country. Therefore, in the next 

section we make a brief examination of the favorable conditions for Denmark for the time 

period since 1980 onwards. In particular we look for any conditions that may decrease the 

magnitude of offsetting factors and affect the strength of housing wealth effects.   
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2.3.1 Real House Price Development 

It has been illustrated that positive housing wealth effects for the consumption of homeowners 

could be strongly conditioned by a significantly large and continuous growth in housing equity. 

A persistent growth of real house prices changes the net worth positions of homeowners. This 

increases the value of housing equity and makes it possible for homeowners to increase their 

housing and non-housing consumption as in Figure 1. We now discuss the house price 

development in Denmark in order to develop an understanding of whether it was favorable for 

increasing homeowner housing equity9.  

 

Since 1993 real house prices in Denmark have shown a very persistent positive cycle (Chart 1). 

Stepping further back, however, we can see that such a long and steep positive cycle is rather 

unusual. 

                                                      
9
 Mind that we focus on the time period 1980-2005, as this is our sample period in the empirical analysis 

 

Chart 1:  Danish real house price index, 1979-2006 

 

 
 

Source: Created from the data provided by Sven-Karsten Torp and Danmarks Statistik 

0
20
40
60
80

100
120
140
160
180
200
220
240
260
280

1
9

7
9

1
9

8
0

1
9

8
1

1
9

8
2

1
9

8
3

1
9

8
4

1
9

8
5

1
9

8
6

1
9

8
7

1
9

8
8

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

realt kontantprisindeks for enfamiliehuse (1995=100)



32 

 

Since 1980 the house price development in Denmark was significantly affected by reform 

measures when the government attempted to control the economic growth in the society at 

different times and what resulted in a rather bumpy price development.  

Starting in the mid 80s Danish economy entered a period of recession. As a response, 

government initiated structural policies aiming at dampening growing inflation, which resulted 

in the decrease of the household consumption. The tax reform of 1987 reduced the amount of 

tax deductible interest and the so-called ―potato diet‖ (―kartoffelkuren‖) reform tightened 

restrictions on new loans. These reforms combined with the increased market value of the fixed 

interest rate mortgage debt after a drop in interest rates were sufficient to induce a collapse of 

the housing market, which lasted up to 1993. 

This development was also affected by speculation on the devaluation of the Danish currency 

that was widespread in that period, and prices on the callable mortgage bonds were easily 

affected by speculation. The Edinburgh agreement 1993-1994, which significantly limited the 

speculation, resulted in a sharp interest rate drop. However, the introduction of the adjustable-

rate mortgage bonds in 1996 has turned the relationship between interest rates and housing 

prices in the opposite direction, stimulating the growth rate in prices that came into their 

recovery since 1993. The Danish economy returned to prosperity, however, the great economic 

growth has lead to a sharp increase in private consumption that the government set a constraint 

on by introducing in 1998 another tax reform – ―Whitsun package‖ (―pinsepakken‖). The idea 

behind the reform was, as previously, to reduce the amount of tax deductible income, but it did 

not cause such hardship on house prices as the ―potato diet‖.  

In subsequent years housing prices began to increase sharply. Since the beginnings of 1993 up 

to 2004 house prices increased by about 144%, taking the general inflation of 26% for the same 

period out (Lunde, 2005), the real price increase was 93% for the period. Since 2003 up to 

2005 real housing prices saw another sharp increase by around 20% just in two years 

(Danmarks Statistik). In 2006 the Danish housing market began to show first signs of the 

downturn in real estate prices.  
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Looking at the development of real house prices in Denmark since 1993, it could be argued 

that homeowner‘s equity has been continuously increased during that period. This represents a 

strong factor in favour of housing wealth effects, however it may not be sufficient for making 

any conclusion with regard to aggregate housing wealth effect on consumption and we need to 

consider other factors, which we do next. 

2.3.2 Financial Liberalization and Mortgage Product Innovation 

The degree of financial deregulation, availability of mortgage refinancing products and costs of 

mortgage refinancing are all important for the homeowner‘s ability to convert housing equity 

into liquid capital so that it can be used for non-housing consumption.  

We review some facts that characterize Danish mortgage market development during the last 

25 years next. In Denmark liberalization of mortgage contract terms started in 1982, followed 

by interest rate deregulation, elimination of restrictions on mortgage bond issuance in 1989 and 

implementation of Second Banking Directive into national law in 1991 (OECD, 2005). At 

present Denmark has one of the most liberalized mortgage markets in EU - this is illustrated by 

Wyman‘s completeness index (Wyman, 2003), which is a gauge of how well developed the 

mortgage market is (Denmark scores 75%)10. 

In Denmark the mortgage market offers a large range of products, like a second mortgage, and 

different mortgage rates, and serves a broad range of borrowers, which explains high mortgage 

debt  to GDP ratio – 87,5% in 2003 (Lunde, 2005). Households today face a wide choice of 

possible mortgages. They can choose the traditional annuity-amortization, which smoothes the 

profile of monthly payments over the term of the mortgage or they can choose deferred-

amortization mortgages, with interest-only payments for the first ten years before amortization 

starts (or the mortgage gets refinanced). They can choose a traditional fixed-rate mortgage, an 

adjustable-rate mortgage and an adjustable-rate mortgage with an interest rate cap of, say, 5 per 

cent. 

Another key indicator of high degree of liberalization of Danish mortgage market is a high 

loan-to-value (LTV) ratio of maximum 80% on owner-occupied dwellings.  With respect to 

mortgage equity withdrawal the proportion of realized housing equity gain can be extended in 

                                                      
10

 The study examines the Danish, German, French, Italian, Dutch, Spanish, Portuguese and UK mortgage markets as 

representative of EU mortgage markets and focuses on residential mortgage lending only.  
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theory by increasing LTV ratio for second mortgage or through falling LTV ratio when 

property value rises. The second option works in Denmark, as maximum LTV of 80% is 

offered in case of both first and the second mortgages (MEW was permitted at 80% LTV in 

1993). The housing equity gain is extended when house price increases, because 

simultaneously LTV ratio falls and the risk associated with additional lending, that restores the 

ratio, is not increased. An increase in the maximum LTV ratio will result in even higher levels 

of MEW than in credit markets with lower LTV limits. 

Financial liberalization represents a major structural change in the economy and is sometimes 

reflected in a shift of a long-run trend among variables such as consumption, income and 

wealth. A study by Barrell and Davis (2004), for example, have examined this hypothesis and 

found a significant effect of major financial liberalization in Portugal on the long-run elasticity 

of consumption to income and wealth. For disposable income, the analysis of the periods 

before and after liberalization shows that elasticity coefficient fell by 0.2 percent, while wealth 

elasticity was closer to 0.1. The result is not surprising, if we recognize that liberalized 

mortgage credit markets have lower liquidity constraints. The decline in liquidity constraints, 

as discussed above, provides better opportunities for households to counterbalance labor 

income fluctuations through borrowing against their housing wealth, especially if the housing 

wealth is expanding (Castro, 2006). Consistent with this interpretation, Ludwig and Sløk 

(2002) and Boone et al. (1998) find that in the market-based systems, where degree of 

liberalization is higher than in the bank-based systems, marginal propensity to consume out of 

wealth is systematically higher. In Denmark, the market-based system with high degree of 

financial deregulation, supplementary mortgage credit borrowing is one of the highest among 

the EU countries: MEW is almost 4 % of disposable income11 (OECD, 2006).   

We have established in the previous sections that generally for the homeowners the wealth 

effect can be positive if access to collateral based credit is not restricted by borrowing 

constraints (Muellbauer, 2007).With the credit constraints the budget line is kinked, as is 

illustrated in Figure 6, reflecting the reduced possibility to allocate consumption across time 

efficiently. Although the lender who presumably wishes to consume less in period one than she 

earns is not affected in terms of her optimal current period consumption, the borrower who 

                                                      
11

 In comparison to German, French, Swedish, Dutch, and UK mortgage markets 
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presumably wishes to expand her current consumption beyond her current income is prevented 

from doing so by the borrowing constraint. This is very intuitive illustration of the more 

complex analysis by Muellbauer (2007) where he argues that borrowing constraints insure a 

housing wealth effect being negative or equal to zero, while liberal mortgage credit markets 

and innovative credit products give good grounds to positive housing wealth effects when 

house prices appreciate. Since housing in Denmark is systematically held by around 50% of the 

population, and for the most part homeowners are borrower, the negative effects of credit 

constraints on their ability to increase current consumption should be significantly and 

positively offset by mortgage product innovation and liberalization. Canner, Dynan, and 

Passmore (2002) explicitly analyze effects of better mortgage refinancing, which has been 

quite widespread in Denmark in recent years, on household behaviour and their conclusions 

support this view. 

Although the above stylised discussion of the dynamics related to intertemporal consumption 

decisions and subsequent wealth effect is rather simplistic, it demonstrates the intuition behind 

one important point, i.e. mortgage credit constraints and housing wealth effect on consumption 

are negatively related. The lower the mortgage credit constraints are, ceteris paribus, the higher 

housing wealth effect is likely to be. This gives reasons to argue that housing wealth effect 

should have become stronger due to an increase in credit market liberalisation and mortgage 

product innovation started in 1980s in Denmark. In support of this view, Canner, Dynan, and 

Passmore (2002) conclude that a growing share of credit funds raised through mortgage credit 

are used to finance consumer spending.  

In principle, financial deregulation of the lending markets should not affect the long-run 

equilibrium value of consumer spending, but increase the speed of the short-term adjustment. 

However, to the extent that rising housing equity withdrawals reduce the borrowing constraint, 

and that most of financial liberalization took place during the estimation period, its effects will 

be captured in the long-run coefficients (Boone, et al., 2001).  

Besides, financial deregulation should also affect consumption through housing wealth effects, 

since it allows more households to become homeowners and eventually to increase the amount 

they can borrow (on the higher value of collateral). Hence, the impact of financial 
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liberalization on housing wealth should be broadly similar to that on financial wealth, again 

enhancing the targeted level of consumption.  

So, the importance of credit constraints should be clear by now. The fact that they were 

systematically lowered during mortgage market liberalization and financial deregulation 

supports theoretical possibility of housing wealth effects. This discussion was an important 

introduction for the main point of the section which comes next. We would like to stress the 

role a combination of these elements plays for the changing dynamics for the transmission of 

interest rate changes through the aggregate demand.  

Since the start of liberalization of credit market the mortgage credit institutions in Denmark 

have launched a number of innovative products. In theory, mortgage product innovation should 

increase the efficiency of the mortgage market by giving borrowers more freedom in choosing 

repayment profiles and thereby lowering borrowing constrains of existing homeowners. Such 

products or schemes include an extension of the loan term, the use of mortgages with shorter 

refinancing terms (at an increasing yield curve), interest-only mortgages, index-linked 

mortgages etc. (Lunde, 2005). 

In connection to Danish housing market, there are two widely debated mortgage products that 

can be used for refinancing the existing loans for cashing out. One is adjustable mortgage loan 

and the other is interest-only mortgage loan. In adjustable mortgage loan the interest rate on 

the bond is periodically (at beforehand-defined date) adjusted on an index that is equivalent to 

the corresponding bond‘s yield that determines that type of loan. The interest rate is the bond 

yield plus the mortgage bank‘s mark-up. The sold short-term bonds have a term on a ½ year, 1 

year, 2 years, 3 years, 5 years and up to 10 years. For the borrower, adjustable rate mortgages 

may be less expensive, but at the price of bearing a higher risk. The risk is shifted towards the 

borrower and if he fails to correctly anticipate certain future adverse economic events, such as 

an economic recession, that may adversely affect his ability to repay the loan. Interest-only 

mortgage loan shifts the main burden of repaying the loan principle further down towards the 

future. The name is misleading, since this type of loan is not actually ―interest-only‖, as the 

payment of installment is simply pushed to the end of the period: first the borrower has an 

interest-only loan with a period up to 10 years and further an up-to-20 year-period with annuity 

loan. 
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Besides the simple fact that interest-only loans make refinancing more convenient and 

accessible, they may also have an impact on the house prices. Some have argued that positive 

effect of this type of loan on demand for housing has been due to misevaluation of its real costs 

on the part of the loan takers. Connection to the house price development has been discussed 

after researchers have noticed that the introduction date of the product (1
st
 of October, 2003) 

follows closely the beginning of the sharp and significant price increase that started in 2003 

(Chart 1).  

The Danish credit market is also characterized by a penalty-free early repayment option in 

fixed-rate mortgages. The penalty-free early repayment and delivery option allows households 

to refinance in the event of lower nominal interest rates and protect them from the increases in 

real interest rates that resulted from declining wage- and price-inflation. This is a valuable 

option, for which a premium has been demanded by investors (through a higher nominal rate) 

and willingly paid by households. Generally, liberalization of mortgage credit markets implies 

that mortgage credit institutions have to compete fiercely for attracting mortgage loans. For a 

mortgage loan taker, one of the important parameters on which he evaluates alternative 

mortgage products is the level of transaction costs of the mortgage institution. In highly 

competitive markets, such transaction costs should be much lower than in the markets with few 

mortgage institutions (Wyman, 2003). Therefore based on this general argument, we would 

assess the level of transaction costs in Denmark as being low-to moderate. 

We have established above that Danish mortgage market is characterized by the high degree of 

liberalization and availability of innovative mortgage products and relatively low transaction 

costs of refinancing – the changes that have happened in the last 25 years. This indicates that 

during the period in question the conditions for MEW were significantly improved and that 

have positively contributed to extending the opportunities of the homeowners to realize 

housing related capital gains. Even though on the long run the losses of the mortgage bond 

holders should counterbalance the housing equity gains of the homeowners, for a period of 

time with prolonged positive housing price development and falling interest rates the 

homeowners capital gains will dominate. So, an overall effect of the positive house price 

development and favorable conditions on the Danish mortgage markets, ceteris paribus, speaks 

strongly in favor of the positive housing wealth effects.   
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2.3.3 Rental Market 

In section 2.2 we have argued that homeowners would experience positive income effects after 

a period of house price appreciation. By contrast, renters will be adversely affected in terms of 

negative income and substitution effects if prices for rental housing services would develop in 

line with prices for privately owned homes. Besides, we have established that another factor 

that may strengthen the negative income effects on consumption of renters is higher down 

payment requirements associated with growing house prices. Therefore, the strength of the 

impact of house price increase on total private consumption would depend on (a) how 

responsive the rental prices are to the market forces, which is determined by the degree of 

regulation of rental prices (b) whether increasing house prices can discourage some renters 

from having preference for future home ownership. 

It is true that rental prices, in efficient markets, should move in line with the house prices, as 

has been discussed in section 2.2.2. If rental prices would grow in parallel with the house 

prices, it could again have a negative impact on the income of renters and offset the positive 

net effect on total private consumption through higher rent.  

The rental segment of the Danish housing market is though a subject of strict regulations, one 

of them is so-called cost-based determination of rents (Andersen et al., 2001) that keeps rents 

substantially below the market clearing level. One of the distortions caused by rent regulations 

is the decrease in supply of housing, as building societies are not interested in investing in low-

profit housing. To overcome this problem, the government has introduced various subsidies 

included state-subsidized loans and direct subsidies for lowering the rent. 

In the owner-occupied segments of housing market, as opposed to the rental market, price is 

determined by market condition. Still, the market is implicitly subsidized: interest payments 

are deductable in a household‘s taxable income. And the subsidies are roughly of the same size 

in the two segments (OECD, 1999). It does not mean, however, that the rental market is an 

equal alternative to owner-occupied housing, since house prices vary a lot (Chart 1), so timing 

of entry and exit can have significant effect on the wealth of a homeowner. So, at least in the 

short run, the negative offsetting effect of the higher rental prices would be mitigated. 

Whether the aggregate housing wealth effect is positive or negative also depends on the 

relative share of homeowners to renters and on their different reactions (ECB, 2003, p. 9). The 
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proportion of renters to homeowners in Denmark is almost the same (Andersen et al., 2001); 

however, saving for downpayment is not the ultimate reaction of renters to house price 

increase. If we consider that the willingness of the renters to own a home in the future is 

negatively affected by the positive house price developments, then the fraction of ―to be 

homeowners‖ may decrease since some renters would give up plans for future home purchase. 

The renters who gave up homeownership plans would then most likely increase their current 

consumption, which would mitigate the offsetting effect on the group that did not give up 

saving for downpayments and increased saving.   In support of this theoretical possibility, 

Engelhardt (1994) has found empirically, that persistently increasing house prices may 

significantly change the proportion of aspiring future homeowners, since they would perceive 

that homeownership has become unaffordable.  

The size and sign of the wealth effect also depends on the underlying reasons for an increase in 

house price. If the rise in house prices is due to decrease in interest rate, which is expected to 

be long lasting and not related to lower growth expectations, then a positive effect on 

consumption is more likely to emerge. The gain of homeowners would not be fully offset by 

the loss of renters, as those renters who are prospective new home buyers would be able to 

finance the acquisition of a house at a lower borrowing cost. (ECB, 2003, p.10) 

To sum up, the strength of the effect that house price increase has on total private consumption 

through higher housing wealth depends on the characteristics of the rental market, including 

(1) the relative share of owner-occupiers to renters in the country, (2) the change in proportion 

of aspiring future homeowners as a result of house price growth (3) the level of regulation in 

the rental housing and the strength of the price rigidities due to regulation, and finally (4) 

whether a house price increase is induced by an interest rate fall.  

In the context of positive house price development in Denmark, it becomes less attractive for 

renters to become future homeowners; therefore, the ratio of the aspiring homeowners is likely 

to decline. When this happens, some funds that were saved for downpayment could be 

channeled to current consumption. As a result the consumption of renters could even be 

positively correlated with the house price changes for that period, since the negative income 

effect as described by Figure 2 is offset. The result of the regulation of the rental prices, the 

fluctuations of rents are not as sharp as fluctuations of prices for privately owned housing. 
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Therefore, the negative income and substitution effect on renters due to house price increase 

would be smaller.  

2.3.4 Changes in Preferences and Expectations 

We could argue that combination of the positive development of house prices in Denmark and 

introduction of the interest-only mortgage loans could have strongly influenced housing 

consumption. Such combination can be explosive, since it creates a climate, where ―irrational 

exuberance‖ (Kindleberger, 2000) driven by myopic expectations or pressures of the ―pull of 

instant gratification‖ has been supported by a temporary extension of the money supply 

through shift in the repayment schedules of the mortgage. Myopic assessment of the future 

income prospects by the homeowners can significantly shift their intertemporal budget 

constraint, creating incentives for higher consumption, and the interest-only mortgage loans 

were just introduced to accommodate this expansion. In this case, the expansion of 

consumption, similar to one demonstrated in Figure 6 is accommodated by introduction of the 

interest-only loan. 

Lunde (2007), however, argues that the channel through which an interest-only loan has 

influenced house prices is completely different from the ―intuitive‖ explanation on the demand 

side.  According to the demand-side explanation, potential customers in search of a house were 

suddenly able to afford a much more expensive housing, which they did buy due to them being 

able to finance it on the short term. However, considering that the evaluation of the 

creditworthiness of new loan purchasers was made on the basis of their ability to repay the 

fixed interest rate mortgage loan, the short-term demand should not have been affected very 

much. Another argument turns to the short-term housing supply side of explanation. Those 

homeowners, who had financed their purchase by the fixed-interest mortgage, could convert 

their loans to the interest-only loan, thereby decreasing their user costs. As we discussed 

earlier, this way of refinancing allows liquidity-constrained homeowners to expand their 

consumption. This allows also those homeowners who are in financial trouble (and who face 

possibility of not being able to payoff interest payments) to keep their properties. Housing 

supply was therefore contracted due to this type of loan. The combined effect of the strongly 

decreased supply and slightly increased demand could very well account for the large part of 

the sharp price increase since 2003 (Lunde, 2007). Irrespective of the underlying reasons for 
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the relationship between the introduction of the interest-only loan and house price increase, if 

such a ―feedback‖ mechanism exists, it could work as an ―amplifier‖ of the housing price 

effect on private consumption during that period.  

In deregulated financial markets only the profit incentives should insure that risks of financial 

products are priced adequately by the credit institutions. Since financial institution bears the 

costs of ―bad loans‖ in the end it should therefore have all the incentives of pricing risks 

correctly. If the pricing reflects the risks adequately, the high interest payments would include 

the higher risk premiums of these loans and dampen the demand for credit. However, the 

history of financial crises, has been very illustrative of the occasional failure of financial 

institutions to continuously price the risky loans correctly and fail as a result (Kindleberger, 

2000) There is a so-called problem of moral hazard in connection to the ―lender of last resort‖, 

the results of which can be very detrimental to the health of financial system, especially if 

combined with the related problems of asymmetric information, as financial institutions 

become less cautious expecting to be ―rescued‖ from financial distress. If during a certain 

period of time some financial institutions allow the excessive risk taking by lenders in parallel 

with the lender‘s irrational exuberance about their future income prospects, excessive 

borrowing against housing collateral can be a significant factor that increases housing wealth 

effects (there is a possibility that ―moral hazard‖ problem lies behind the bankruptcy of a few 

Danish banks in 2008-2009, see Appendix 10).  

Let us consider the problem of ―irrational exuberance‖ once more in connection to the interest 

adjustable mortgage loan. As it was mentioned above this type of loan shifts the burden of 

anticipating future interest rate changes to the homeowners.  It is true that homeowner may 

employ specialized advisers to assist them, but the assessment of such advice and ultimate 

decision is still dependant on their ability to process information rationally. It can be argued 

that homeowners are more inclined to let their emotions play role in decision making than a 

professional adviser would do.  The wide acceptance of interest-adjustable loans increases that 

influence of behavioral biases in formation of future expectations. If irrational assessment of 

the future risks of such products would lead a homeowner to expect no change in the future 

income volatility or wealth as a direct consequence of taking such loan, then she might 

perceive that the effect of such a loan would be equivalent to an unanticipated increase in 
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permanent lifetime income. Again, this scenario may amplify an increase of current 

consumption for the debtor households as a response to the housing equity gains.  

The positive shift in expectations and preferences towards higher current consumption may 

also work its way through the consumers, who are unconstrained in terms of liquidity. If such a 

shift happens, they may decrease their savings rate in favor of current consumption. Therefore, 

the role of unrealized wealth effect would be strengthened by the positive shift in future 

income expectations and intertemporal preferences. 

2.4 Empirical Evidence of Housing Wealth Effect 

Although empirical studies that reveal the significance of housing wealth for consumption are 

not numerous and scattered across various countries, they represent a growing body of 

literature. 

The earliest study was conducted for the US in 1980s by Elliot, using aggregate data on 

nonfinancial wealth, financial wealth and private consumption he did not find that fluctuation 

in nonfinancial wealth had a significant effect upon consumption. Although Elliott (1980) has 

defined non financial wealth broadly, including several durable goods, housing represented a 

significant part. His findings were challenged by the following research. For example, Peek 

(1983) and Bhatia (1987) have questioned the methods used to estimate real nonfinancial 

wealth, especially in light of the unique role of housing as a collateral and its large share on the 

balance sheet of households. A more sophisticated study for the US that took a micro approach 

to aggregate modeling was made by Skinner (1989), where he has studied the data at the 

individual household level and found a small but significant effect of housing wealth upon 

consumption. A study by Case et al. (2005) has shown a significant and strong relationship 

between housing wealth and private consumption in the US. A study by Engelhardt (1996) has 

found that in the US homeowner consumption responded only to house price related capital 

losses. He was able to incorporate asymmetric responses to losses and gains into his empirical 

model using micro household data. Main factors mentioned for the absence of positive 

response to housing wealth increases were the degree of permanency and difficulties of 

converting housing equity into liquid capital.  
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For Canada Engelhardt (1994) has found significant positive intertemporal substitution effects 

due to changes in house values estimated by owners on the consumption of renters. The effect 

has been modeled using a measure of probability that a renter would save for a down payment 

in aspiration of becoming a future homeowner. It was found that that probability has been 

reduced and as a result accumulated assets (savings) were reduced in a ration of 1/4 in relation 

to house price increase. The use of homeowner‘s own value appraisal, however, leaves the 

place for suspecting a certain estimation bias compare to real values. It is, however, 

understandable that the owner‘s own estimation is used, since difficulty of clustering the real 

house values for a micro study makes it rather impossible.  

For Japan Yoshikawa et al. (1989) have found that renters who aspire to become homeowners 

have increased their savings in response to higher land prices. However, the number of renters 

who aspire to become future homeowners has fallen in parallel. These two effects have given a 

positive increase in consumption of renters as a result of change in house prices. Sheiner 

(1995) has studied the effect of house price changes in renters due to change in downpayment 

requirement, and found no conclusive evidence of either positive or negative effect.  

Phang (2004), studying the data for Singapore, did not find that housing prices had a 

significant effect on consumption. One of the main factors that were behind this nonexistence 

of housing wealth effects had to do with high transaction costs and other institutional barriers 

that made withdrawal of housing equity problematic.   

2.5 Part Conclusion 

Having reviewed the theory of consumption, we can say that Keynesian approach combined 

with the LC-PIH consumption theory provides several theoretical explanations for how 

aggregate consumption can be affected by changes in real house prices on the short run (year-

to-year basis) and on the longer run (a decade or so). We can say that controversy regarding 

housing wealth effects arises mainly due to the arguments that ignore frictions and 

imperfections of the housing and rental markets. Assuming perfectly competitive and complete 

markets and rational expectations, consumers, according to the LC-PIH, should anticipate 

correctly a future growth in wealth and distribute it over the lifetime consumption schedule in 
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such a way that marginal propensity to consume out of all types of wealth whould be the same 

and just above real risk free interest rate.  

The degree of market frictions, borrowing constraints and differences in formation of 

expectations associated with each asset type, however, can explain the differences in marginal 

propensities to consume out of different wealth components. To understand the forces that are 

at play during such periods, it can be useful to look at the models of consumption optimization 

decisions following the Keynesian approach as well as to examine what can cause such 

frictions using intertemporal models of consumer choice. Opinions of economists with regard 

to how Keynesian approach can be reconciled with the LC-PIH diverge. A compromise, 

however, could be to assume that a certain share of consumers behaves according to Keynesian 

models and others choose optimal consumption paths as in the LC-PIH. Therefore, it is hard to 

choose a line of explanations that belongs exclusively to one theory of consumption and we 

find it beneficial to utilize both.  

Keynesian approach to rational consumer choice model has revealed that optimal consumption 

choices of several groups of consumers are likely to react differently to the house price 

increase. After having examined the reaction of the homeowners trading up, homeowners 

trading down, mortgage bond holders and renters, we have found several factors which could 

favor the existence of housing wealth effects on the aggregate level:  

 Most importantly, if the positive change in housing equity can be converted by the 

homeowner into consumable liquid capital, the negative income and substitution 

effects of the house price increase could be well offset by the positive income 

effect. As a result, homeowner‘s housing and non-housing consumption may 

respond positively to the house price increase. 

Although the positive effect on trading-up homeowner‘s consumption can be offset 

by the trading-down homeowner‘s consumption, such a tradeoff is not always 

necessary, since appreciated housing equity can be withdrawn by means of 

refinancing. In case of refinancing capital losses of the mortgage bond holders can 

appear much later depending on the response of interest rates. The degree of the 

offsetting effect due to loss of financial equity would depend on the reaction of the 

interest rates during the period when the house price increase took place. The speed 
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and magnitude of the reaction of interest rates, however, depends on the market 

frictions, which on the short-to-medium term can limit degree of the adjustment. 

 There is a possibility that if a homeowner is liquidity-unconstrained she would not 

need to trade or refinance in order to increase their non-housing consumption. 

Unrealized wealth effects are possible for such homeowners. 

 One important group of consumers, whose consumption may respond negatively to 

a house price increase, is the renters (including those renters who aspire to become 

future homeowners and those who do not).  If rental prices respond one to one to 

house price increases and the proportion of renters‘ and homeowners‘ consumption 

equally contributes to the aggregate consumption, positive effect on homeowners‘ 

consumption could be completely offset. If, however, due to market regulations, 

rental prices do not respond one to one, then consumption of renters will not be so 

negatively affected. Besides that, some renters may react to the house price increase 

by stopping to save for downpayment, in which case, the consumption of renters 

may even respond positively to house price increase, strengthening the association 

between housing wealth and consumption.  

The model of rational consumer choice has demonstrated that there could be factors, mainly 

associated with negative income and substitutions effects on non-homeowners, which could 

offset or even eliminate the long-run association between housing wealth and aggregate 

consumption. It has also shown that for wealth effect from financial assets, there should not be 

any offsetting simultaneous effects on the other consumer groups, unlike for housing wealth 

effect. 

Following the consumption dynamics of intertemporal choice, we have argued that also LC-

PIH theory leaves some space for positive housing wealth effects that can persist on the short 

run as well as long run. We have discussed several factors that should be taken into account 

when evaluating housing wealth effects. 

Unexpected permanent shocks 

Unexpected permanent shocks to capital gains in housing equity would persist and should be 

reflected in the long-run marginal propensity to consume out of hosing wealth. A change in 

borrowing constraints of the current and prospective homeowners can be such an unexpected 
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permanent shock. Lower borrowing constraints can positively affect the association between 

consumption and housing wealth, since the incentive to create precautionary savings is 

reduced.  

Perceptions about how permanent the capital gains are can be specific for different asset 

classes, which can have an effect on the relative strength of housing and financial wealth. The 

higher is the perceived degree of permanency of capital gains, the higher should be the effect 

on consumption.  

Expectations  

A positive shift in average expectations can have an amplifying effect on the association 

between housing prices and consumption. The subsequent expansion of consumption could 

persist as long as the interest rate development will not reverse such shift in expectations. 

When the expectations, however, would be revised, the initial increase in consumption could 

be offset. The magnitude of the offsetting effect would depend on the sharpness of the 

adjustment in expectations. The history of financial crisis has shown that optimistic 

expectations can persist on the aggregate scale for quite long periods of time; therefore, 

medium-to-long run housing wealth could also be affected by shifts in expectations. The role 

of expectations, in the context of permanent versus transitory changes is also important.  Since 

the role of expectations can be incorporated into the LC-PIH theory, we can say that an 

intertemporal budget constraint would shift significantly, if expectations of persistent future 

capital gains react on the transitory fluctuations of house prices. 

Interest rates 

Exogenous shocks to interest rates would impact the optimal consumption and saving decisions 

of lenders and borrowers through intertemporal income and substitution effects. Since interest 

rates are also among fundamental drivers of the house prices, such shocks can be partly 

reflected in the marginal propensity to consume out of housing wealth. When savings are 

partially regulated in the country, intertemporal substitution effects would be limited, which in 

turn limits the role of interest rates. 

The theoretic review has shown that conditions in favor of persistent housing wealth effects are 

highly country specific, therefore we have examined some of the conditions for Denmark. 
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After we have examined the conditions for Denmark, we found that they have been developing 

in such a way that has strengthened the factors favoring hosing wealth effects that were 

identified in theoretical discussion. The conditions for Denmark could be summarized as 

follows: 

- The house price development in Denmark during the last 14 years has been 

continuously positive, coupled with the parallel development of convenient and cost 

efficient mortgage refinancing opportunities represents two important factors that 

strongly speak in favor of positive housing wealth effects for the group of homeowners. 

A high degree of mortgage market liberalization that began in 1980s and continuous 

mortgage product innovations have been the driving forces behind this combination, 

continuously lowering the liquidity constraints associated with mortgage equity 

withdrawal and increasing the possibility for homeowners to capitalize the real 

appreciation of housing values.  

- Inefficient rental markets due to high degree of rental price regulation represent a 

significant factor in favor of aggregate housing wealth effects. Only partial adjust of 

rental prices to private house price development prevents the full extent of the negative 

income and substitution effects on the consumption of renters to take place as private 

house prices grow.  

- Besides the ―realized housing wealth effects‖, ―unrealized housing wealth effects‖ also 

could have taken place in Denmark. Especially during the last period of sharp house 

price increases, the optimistic future expectations boosted by the prolonged period of 

positive housing cycle, coupled with myopia, may well have boosted private 

consumption even further.  

Having named these favorable factors, it still is unclear how large these factors are in relation 

to each other, since their relative strength is strongly dependant on specific institutional setting 

of the country in question. This is reflected by very country-specific empirical evidence 

regarding the existence and magnitude and even the sign of the housing wealth effect. 

Therefore, even if economic theory suggests that there are certain conditions, under which 

housing wealth effects can be significant, the empirical estimation is necessary to confirm it 

and estimate the magnitude of such an effect.  The reason for the highly mixed evidence across 
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countries, besides the statistical method and data inconsistencies, can be found by looking at 

the extensive research done in behavioral economics, which is yet to be made applicable along 

with the neoclassical models of consumer behavior. Until that is done, theoretic foundations of 

housing wealth effects could be suggested but cannot be generalized for all countries and time 

periods; therefore, empirical estimation is necessary to claim the significance and determine 

the precise magnitude the housing wealth effect on consumption in Denmark.  

Although we have only discussed these important factors qualitatively, it seems that at least for 

Denmark, the environment conditions of the past twenty years have been rather conductive for 

positive housing wealth effects to take place. It is very difficult to test for the existence of these 

factors quantitatively due to already mentioned lack of the theoretical consistency between 

mainstream equilibrium theories of consumption and behavioral economics. The usual practice 

is therefore, to test empirically for such factors by adding them to the empirical model using 

various proxies. This however, could be a topic for further research.  

At this point, after reviewing the main factors favoring the existence of house price 

development in Denmark during the last 15-20 years, it seems to be plausible possibility. In the 

next section we construct and estimate an econometric model that applies these preliminary 

theoretic conclusions to empirical data set for Denmark.  
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3. Econometrics 

The choice of methodology when studying effects of asset price fluctuations on consumption 

affects the kind of conclusions a researcher will be able to arrive at. Therefore, we begin by 

discussing the econometric approach taken in this study with regard to its advantages, 

possibilities and limitations. Then we will present a derivation of the econometric model used 

for our empirical study. The model takes its start from the LC-PIH, which visualized 

consumption decisions as being integrated in an intertemporal optimization program for a 

representative consumer. The model is followed by the description of data. Then we give a 

step-by-step presentation of the methods and tests that comprise our empirical analysis of the 

data and their relationship. Finally, we present the estimated results and discuss the findings 

against the economic theory presented in Chapter 2. Within the section we also make a 

comparative analysis of our empirical findings against similar international and Danish studies.  

Smith (2000) makes a distinction between three stages of analysis in empirical economic 

research viz., (1) purpose, (2) summary and (3) interpretation. Following this distinction, the 

data is summarized through application of a particular econometric method. The particular 

method makes it more or less consistent with the purpose of the study and more or less suitable 

for interpretation. Taking this framework, we begin by defining the purpose and further discuss 

its consistency with the method chosen. Hoping to avoid a common pitfall of putting too much 

emphasis on the second stage, which is common among researchers who use applied 

econometrics, we aim to present a well-balanced and easy to read analysis which is grounded 

in economic theory and yields some interpretable results.  

Our main purpose in this empirical part of the paper is estimating the relationship between 

consumption and house prices. Having investigated the economic theory behind this 

relationship, we have good reasons to suppose that such a relationship exists. Here, however, 

we hope to deepen our understanding and put forward some quantitative estimates for 

Denmark.  

The economic overview has revealed several insights:  

- there is a long run equilibrium relationship between consumption and wealth; 
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- consumption is likely respond asymmetrically to housing-wealth and financial-wealth 

shocks; 

- wealth shocks can be perceived by the individuals as either permanent or transitory, and 

consumption presumably responds only to the permanent wealth shocks; 

- there is a short run relationship between consumption and wealth, i.e. consumption 

respond to changes in wealth in the current period and with a lag to restoring the long 

run equilibrium; 

These implications are important to account for if our conclusions are to be of any practical 

interest for a discussion of economic policy implications.  Therefore, we first discuss how well 

the chosen econometric method is able to account for these implications. 

3.1. Econometric Methodology 

To take account of the dynamic relationship between the variables, it is necessary to extract the 

long-run and short-run dynamics which are ―hidden‖ in the time series data of these variables. 

Such an  analysis is complicated by the fact that the time series data most of the time does not 

reflect the state of the equilibrium, but rather the state of adjustment to an equilibrium, while 

theoretic economic models describe the equilibrium state of the relationship. Although we 

focus on the long-run equilibrium, we need to recognize that variables are not in equilibrium 

all the time, but rather are in a continuous adjustment process towards their long-term trend. 

This evolution of the variables is reflected in their cyclical or dynamic adjustment.  

3.1.1 Error Correction Model 

Generally speaking, there are two alternative approaches, which are designed to account for a 

dynamic nature of the equilibrium adjustment process: vector auto regressions (VAR) and the 

error correction models (ECM). Leading econometricians widely disagree, however, on the 

subject of which one does it the best way (Smith, 2000). Most applied work either appeals to a 

certain authority within the field in order to justify a chosen method or employs both methods 

in parallel. For the purpose of our paper, we stick with the latter approach, since it would be 

too demanding to employ the former econometric method within our limitations. Besides, 

ECM is one of the most widely used econometric approaches for modeling the dynamic 

adjustment process of the variables that are in a long-term equilibrium relationship. 
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Definitions of the ECM differ across authors, so we find one that is more intuitive than others 

and it is as follows: EC model can be seen as ―a restricted form of a dynamic linear regression 

model, which imposes long-run proportionality (linear homogeneity) among some of the 

regressors‖ (Alogoskoufis and Smith, 1990). More specifically, the basic simplest structure of 

the ECM in the context of the consumption function can be expressed as follows: 

∆𝑐𝑡  = 𝛽 0 +  𝛽 1∆𝑦𝑡 −  𝛽 2 𝐸𝐶𝑡−1
 
+ 휀 𝑡   (3.1) 

where 𝑐𝑡   is a dependent variable, 𝑦𝑡  is an explanatory variable and EC is the error correction 

component of the model and measures the speed at which prior deviations from equilibrium are 

corrected. The ECM can be used to estimate the following: 

- A short term effect of the explanatory variable on the dependant variable (short run 

multiplier 𝛽 1 ) 

- A long term effect of the explanatory variable on the dependant variable (long run 

multiplier α 2 in 𝐸𝐶𝑡  = 𝑐𝑡   - α 1  - α 2 𝑦𝑡) 

- The speed at which the dependant variable returns to equilibrium after cyclical 

deviation has occurred (also called an adjustment coefficient 𝛽 2 ). 

The concept of ECM has been initially proposed by the researchers of the London School of 

Economics in 1950s, since then, however, it has undergone a significant evolutionary 

development including adjustments made by Engle and Granger.  They have proposed a 2-step 

procedure for estimation of the ECM (Engle and Granger, 1987) and here we are going to 

follow this approach.   

Engle-Ganger‘s two-step method of estimating and determining the equilibrium relationship 

(EG) includes in the first step (i) identifying a long run consumption-income-wealth 

relationship from the cointegrating equation, and in the second step (ii) estimating a short run 

consumption equation with residuals from the first-step cointegrating equation being included 

as an independent variable in the ECM equation.  
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If we have an explanatory variable that is integrated, i.e. its mean and variance depend on time, 

and causally related to the dependent variable that is also integrated the two series are said to 

be cointegrated. Cointegration implies that the two integrated series never drift far apart from 

each other, that is, they maintain equilibrium. Cointegration is different from correlation, as 

when series are cointegrated that means the series cannot wander off in opposite directions for 

very long without coming back to a mean distance eventually, but they do not have to move in 

synchrony.  

The EG method implies that if there is cointegration, then we are justified in going further and 

estimating not only the cointegrating – equilibrium – relationship but also the dynamic 

relationship that incorporates both the equilibrium and how short-run adjustment to that 

equilibrium are made.  Stating this important link between cointegration and an error 

correction representation of the dynamic model is also known as Granger‘s representation 

theorem (Granger, 1983; Engle and Granger, 1987).  

The EG method, Engle-Granger two-step procedure of estimating an error correction model 

with one cointegrating vector
12

, has been predominant in the single-equation approach to 

estimating cointegrating relationship. This is mostly due to its simplicity, as both steps require 

only OLS (Ordinary Least Square technique), and the result may be shown to be consistent for 

all the parameters (Banerjee et al., 1993). Beside the fact that applying this method does not 

require using a complex statistical software package, it also suits the purpose of our analysis 

and accounts for those economic implications that have been outlined above. In the context of 

consumption function, the EG method will allow us to estimate the long-run relationship 

between consumption and wealth (holding income constant), to see whether consumption 

responds differently to permanent changes in housing- and financial wealth in the long run, and 

how correction for deviation from the equilibrium is achieved.  

Besides the attractive properties of the two-step single-equation ECM, we would like to discuss 

its limitations in the next section.  

 

 

                                                      
12

 We estimate the cointegrating relationship by regressing one variable upon the other variables; one 

cointegrating vector – one cointegrating relationship 
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3.1.2 Limitations of the Single-Equation ECM  

There are two characteristics of EG that are of interest. First, EG is transparent in displaying 

cointegrating long-run relationship between and among the variables (note that it is also a static 

regression, i.e. no dynamics or lags) as this is the first step of the method. Second, it is 

dynamic in the sense it involves lags of the dependent and explanatory variables, it thus 

captures short-run adjustments to changes, in particular adjustments to past disequilibria and 

contemporaneous changes in the explanatory changes. There are several alternative ways of 

formulating these two aspects.  

One is autoregressive distributed lag – or ADL (ARDL) – method that offer an alternative way 

of assessing whether the candidate variables do cointegrate. The method suggests that long-run 

parameters should be estimated from dynamic models, as static models (similar to EG first step 

static regression) may be unbiased in small samples (Banerjee et al., 1986). The residuals 

errors derived through a dynamic model can be afterwards incorporated in the error correction 

model. 

Bewley (1979), Banerjee et al., (1986) and also Wickens and Breusch (1988) suggest 

estimating long-run parameters and short-run dynamics simultaneously or in one step. They 

argue that one gets more efficient estimate of the long-run parameter by this procedure and 

avoid biased estimates (in small samples).  

The single-equation versions of ECM can be extended by multivariate models that allow 

modeling multivariate relationship between and among the variables. EG assumes that there is 

only one cointegrating relationship among the variables and implicitly requires that both 

income and wealth are weakly exogenous to consumption (the cointegrating vector is usually 

normalized on one of the variable - consumption in the consumption function due to weak 

exogeneity of income and wealth). It may be, however, the case that there is more than one 

relationship. We know changes in wealth and income influence households‘ consumption 

decisions. It is also, however, well-accepted that the aggregate demand, housing market and 

financial market are interlinked, implying that all these variables are obviously affected by 

households‘ consumption decisions too. Thus, it could be safer to treat all four variables in this 

system as endogenous (Lettau and Ludvigson, 2001, 2004). Applying Johansen‘s Method 

(Johansen, 1988, 1991) that allows testing of cointegration hypothesis by considering the 
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cointegrating vectors effectively as restrictions on the ―levels‖ coefficients (from the level or 

static equation), one can test whether there is more than one linear combination of the 

cointegrated variables for the given data. 

One cointegrating vector in EG assumes also that consumption performs all the adjustments to 

revert the system back to the new long run equilibrium while wealth and labor income perform 

none. Economic theory predicts that either income or wealth or both could contribute to the 

disequilibrium adjustment, thus the coefficients of short-run dynamics estimated in a single 

equation ECM may be subject to model misspecification bias. 

For this reason, it has been recommended to use a multivariate Vector Correction Model 

(VECM) (see Lettau and Ludvigson (2004), Kishor (2007)), which does not require the weak 

exogeneity condition of independent variables as does the single-equation ECM and is able to 

take full account of the dynamic responses of all variables in the cointegrated system and 

obtain more robust parameter estimates of the wealth-consumption nexus.  

Moreover, VECM provides information about the relative importance of permanent and 

transitory shocks. If consumption and wealth are in cointegrating relationship, this implies a 

common trend between the permanent movements in wealth and consumption, not every 

movement in wealth. They reveal nothing about the relation between consumption and 

transitory movements in wealth. Therefore, it is important to find out whether the movements 

in financial and housing wealth are dominated by permanent shocks or transitory shocks; and 

whether consumption responds differently to a permanent shock and a transitory shock. This 

information can be obtained from the error correction coefficients in VECM, which are 

identified through permanent-transitory variance decomposition analysis (for details see 

Gonzalo and Granger (1995) and Gonazalo and Ng (2001), also Lettau and Ludvigson (2004)).  

In the US study, Lettau and Ludvigson (2004) separate in VECM between the trend and cycle 

effects and conclude that consumption responds differently to temporary changes in wealth 

than to permanent ones. Although transitory variation in asset wealth is quantitatively large and 

highly persistent, the transitory shocks in wealth are found to be unrelated to consumption, 

contemporaneously and at any future date. So, they stressed that only permanent shocks have 

real long run effects on consumption while transitory shocks have zero, a crucial point that has 

been largely neglected in previous literature.  
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These limitations to the single equation ECM, the approach we are going to apply in our 

analysis, indicate the level of robustness of the applied methods and the strength of the 

estimated results. They also propose extensions to the study with regards to complexity of 

statistical and econometric methods.  

3.2. Econometric Model 

As it was noted in Section 2, LC-PIH implies that current consumption is proportional to total 

wealth, which follows directly from agent‘s intertemporal utility maximization under a lifetime 

resource constraint. More formally it can be stated as the following function: 

C = 𝑀𝑃𝐶𝑤 (A +H(Y)) ≈ 𝑀𝑃𝐶𝑤  𝐴 +  𝑀𝑃𝐶𝑦  𝑌 

or as the following consumption equation: 

C t  = β 1 Y t + β 2 W t   (3.2), 

where consumption at time t is expressed as a linear function of current labour income (Yt) and 

current net assets (Wt), and β1 and β 2 coefficients measure the MPC out of income and wealth 

respectively. The MPC reflects how much C is expected to change if one of the explanatory 

variables Y or W, ceteris paribus, would change by 1 unit. 

According to the LC-PIH, in the perfect world where financial and housing assets are perfect 

substitutes, the MPC out of these two different types of wealth will be equal. But, because of 

issues like volatility, illiquidity, demographic structure and institutional structure, these 

propensities might be different. If the total net physical wealth is decomposed into net non-

housing financial wealth (H t ) and net housing wealth (F t ), the following equation is obtained: 

     C t  = β 1 Y t + β 2 H t + β 3 F (3.3) 

where β 1 , β 2 and β 3  are the MPC parameters of Y, H and F, respectively, and are allowed to 

differ from each other. This disaggregation of total wealth is warranted as economists 

increasingly believe that the two different categories of wealth may affect consumption with 

different effects (see discussions in Section 2.2).  
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We follow the convention of letting a lower-case letter designate the natural log of the variable 

represented by the corresponding upper case letter. In our study we take logs for statistical 

reasons relating to the trending nature of aggregate income, wealth, and expenditure data. The 

econometric analysis cannot be directly applied to the level data model; in particular, ordinary 

regression techniques are flawed because the average magnitude of the error term is not stable 

over time (this phenomenon is known as heteroscedasticity and is discussed later). So, to 

circumvent this statistical problem, we are going apply a logarithmic approximation to the 

level data equation. Therefore, Equation (3) can be written as: 

c t = b 0  + b 1 y t + b 2 h t + b 3 f t + u t  
(3.4), 

where y t  is a labor income, h t  
stands for housing wealth and f t  

represents financial wealth and 

all variables are in logs. The estimate b 1  
b 2 and b 3  represent long-run elasticity of 

consumption with respect to income, housing wealth and financial wealth as the variables are 

in logs. In the log-linear model the slope coefficients are not MPCs but elasticity coefficients 

and can be converted into MPC out of housing wealth and financial wealth by using respective 

consumption-wealth ratios.  

There is disagreement among the researchers on the topic of including an intercept (b 0 ) in the 

empirical model. Some set the constant term to zero because otherwise it would suggest that in 

the long-run consumption can be positive even if income and wealth are zero (for example, 

Kam-Ki Tang, 2006, p. 191). The others claim that such a mechanical interpretation of the 

intercept term does not make economic sense and may not always be meaningful, so it is best 

to interpret the intercept term as the mean or average effect on consumption of all the variables 

omitted in the model (Gujarati, 2003). It is also useful to include an intercept to account for 

monetary units that are used in the analysis, as in a log-linear equation the change from, say, 

dollars or cents (or kroner to øre) would be reflected in the intercept value
13

.  

  

                                                      
13

 We would like to thank Søren Johansen for this interesting comment 
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3.3 Data Set 

All data that are used in the empirical estimation of this study are quarterly and cover the 

period from Q2:1980 till Q4:2005. The data are deflated by consumption deflator to get 

constant-price real data (year 2000=1). 

Consumption – The data on consumption expenditure has been taken from the Danmarks 

Nationalbank‘s accounts
14

 and measures total private consumption in Denmark.  

Labor income – The data on labor income has been taken from the Danmarks Nationalbank‘s 

accounts and measures household disposable income. The data is not an exact measure of the 

disposable income, as it includes salary and transfers with deducted income tax etc, but 

excludes, for example, wealth income. The approximation is, however, close enough (for 

details, see Olesen, 2008).  

Housing wealth – Net housing wealth (home equity) is gross housing wealth of households 

minus mortgage debt from mortgage institutions (excluding mortgage loan to personally 

owned companies) and banks and value of issued mortgages. The first source is clearly the 

largest component of outstanding loan value with approximately 1000 billion DKK at the end 

of 2005. Household mortgage banks held at the same time slightly more than 150 billion DKK, 

while selling mortgages letters had a value of almost 20 billion DKK. The data has been taken 

from the Danmrks Nationalbank‘s accounts
15

 where nominal housing wealth is calculated by 

multiplying the housing stock in square meters by Realkreditrådet‘s average price per square 

meter of housing stock.  

Financial wealth – Net household financial wealth is measured as gross financial assets minus 

non-mortgage debt. The net financial wealth data for the study is calculated by subtracting 

gross housing wealth and household mortgage debt from total household wealth. The data on 

total household wealth
16

 is taken from the Danmsrks Nationalbank‘s accounts and are 

beginning-of-the-period data. Apart from the value of pension savings, the households' 

financial assets primarily consist of quoted shares, mutual funds shares, securities other than 

shares (mainly bonds), and deposits. The most of the wealth data comprises of pension savings 

                                                      
14

 Danmarks Nationalbank accounts: data is provided by Jan Overgaard Olesen 
15

 See Olesen (2006) 
16

 Total household wealth is defined as the sum of household financial assets and gross housing wealth, net of 

financial liabilities incl. mortgage debt (Olesen, 2008, p.13-14). 
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that are calculated on an after-tax basis assuming a flat tax rate of 50% on pension 

disbursements.  

The results of any study rely significantly upon choice of defining the data. The choice of data, 

on the other hand, depends on data availability, complexity of estimation and goals of the 

study. Following arguments from Chen (2006), we use (1) total consumption rather than 

nondurable consumption, as we are interested in how fluctuations in the housing market lead to 

changes in aggregate consumer spending, (2) disposable income rather than labor income to 

achieve the internal consistency in the model with total consumption, and (3) net measures of 

wealth, as gross measures may bias up the effect of wealth on consumption.  

3.4 Empirical Implementation 

From a statistical perspective, Equation (3.4) is a multiple regression equation, where 

consumption is dependent variable or regressand and income and wealth are explanatory 

variables or regressors. In our study their relationship is analyzes and estimated by using Engle 

and Granger two-step procedure, which allows to estimate at the end two key elements: 

(i) adjustment to lagged equilibrium so that, given no other changes, the equilibrium is 

restored, and 

(ii) adjustment to contemporaneous long and short-run changes in the variables that 

determine equilibrium (Patterson, 2000). 

The mechanism of the procedure is the following. In the first step the long run consumption-

income-wealth relationship is identified from the cointegration equation. In the second step a 

short-run consumption equation is estimated with residuals from the first-step cointegration 

equation included as an independent variable in this equation.  

3.4.1 First Step of EG  

In the first stage of the analysis we estimate the ―level‖ (or static or steady state) regression by 

Ordinary Least Square technique (OLS) to obtain the estimates of the long run coefficients b 1 , 

b 2 and b 3  in Equation (3.4). Then from this regression we form residuals and test for 

cointegration.  

 



59 

 

The use of OLS has a few assumptions. One of them is stationarity of time series. A time series 

is said to be stationary, when its statistical properties such as mean and variance are not 

dependant on time (finite and constant). This is the case when the process is mean reverting i.e. 

when its positive cycles are matched by negative ones. Stationarity condition is necessary since 

it insures that probability laws applied to the variable are not time dependant, i.e. the joint 

distribution function of any subset of the time series is identical across time periods.   

When time series are nonstationary, i.e. when sample mean is time-varying and variances 

increase with the sample size, a trend in variables is said to take place. The trend in a time 

series may be deterministic and/or stochastic. A stochastic trend, unlike deterministic, is an 

integrated
17

 series of random variables so that its rate of change is irregular, so such trend is 

also called unpredictable.  

So, if times series are nonstationary, there is a need to run a cointegration test to see whether 

the variables are cointegrated. If they cointegrate, then, even though they are individually 

nonstationary, their linear combination is stationary and we are justified to use OLS. 

The test for cointegration does not only allow estimating the cointegrating or long run 

equilibrium relationship between the variables but also is a prerequisite for the second step of 

EG, Error Correction Mechanism. Not all sets of dynamic variables can be analyzed using 

ECM, but only those that over a longer period of time tend to converge towards their closely 

correlated trends. More specifically, Granger's representation theorem states that if a set of 

variables is cointegrated then there exists a valid ECM representation of the dynamic 

adjustment process in these data time series (Engle and Granger, 1987). So, in order to justify 

the use of an ECM, it is necessary to test whether our time series data are consistent with the 

necessary conditions of being cointegrated. 

More specifically, the cointegration between two variables can be established if two main 

conditions are met: 

- time series are integrated of the same order and  

- there is at least one linear combination of the time series that is stationary  (stationary 

error term) 

                                                      
17

 Stochastic shocks have permanent effects, they are built into future levels of the series – they are 

―integrated‖ into them (Patterson, 2000) 
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This indicates that the need to establish long-run cointegration relationship between variables 

adds several preliminary steps to the statistical analysis of the time series. The first step is to 

find out whether they are stationary. This can be done by a graphical analysis and/or the unit 

root test
18

 .  

Graphical analysis 

A visual plot of the data is usually the first step of any times series analysis. A plot of the times 

series under study (in levels) gives an initial clue about the likely nature of the time series. Say, 

the times series has been increasing with time, that is, showing an upward trend. That would 

suggest that the mean of the variable has been changing and the series may therefore be not 

stationary. Another point is that if the graphical representation of all the variables together 

shows that the long run trend of the variables are closely tracking each other, this perhaps 

suggests that they share the same stochastic trend, that is, they are cointegrated and maintain an 

equilibrium. 

The graphs of first and second differences of the times series are visual evidences of the 

possibility that they may be integrated of order one, i.e. I(1) or order two, i.e. I(2), respectively. 

These graphs show how the series gets a constant mean and constant variance which implies 

that the first or the second difference series achieve stationarity. 

Before we proceed, let us briefly review the concept of integration. A times series is said to be 

integrated if it can be made stationary (from nonstationary) by differencing. Differencing refers 

to the difference between values of time series in subsequent periods. The number of 

differences denotes the order of integration, such that if a times series is made stationary by 

first differences (∆X=X t -X 1t ), the series are said to be integrated of order one I(1). If it 

becomes stationary by second differences (∆
2

X=∆X t -∆X 1t ),), the series are said to be 

integrated of order two I(2). The difference representation of the series may show that taking 

the first differences of the time series is sufficient to remove the trend and we can test 

nonstationarity with a single unit root test. If there is graphical evidence that the time series 

                                                      
18

 There is a third method of testing whether a series is stationary – correlogram test and autocorrelation 

function (ACF). As long as we do not apply it in the analysis, the method is not presented in here.  
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might be integrated of order two, a possible strategy is begin testing by whether the series 

contains more than one root.  

Unit root  

 

(i) Dickey-Fuller (DF) test 

The idea behind the procedure is to actually test stationarity of the variable. First we run a test 

to determine whether the series is stationary or nonstationary (I(0) or I(d). If it is I(d),  we test 

the series again this time by differencing to detect whether the series has more than one unit 

root, i.e. I(d) with d>1. 

In our analysis we apply one of the most commonly used tests for unit root - the Dickey-Fuller 

(DF) test. To understand it works, consider the following model of log consumption time series 

c t  (in a form of a simple autoregressive AR(1) model): 

c t = b 1 + b 2 t + q c 1t + u t  (3.5) 

where the value of c at time t is equal to (q times) its value at time (t-1) plus a random shock u t

, t is a time trend and b 2  is a drift variable showing whether c t  drifts upward or downward, 

depending on the sign of b 2 (the trend may be positive (b 2 > 0) or negative (b 2 < 0)). If q=1, 

that is, in the case of the unit root, Equation (3.5) generates a random walk and is therefore 

nonstationary
19

. 

In the DF test we manipulate with Equation (3.8) by subtracting c 1t  from both sides of the 

equation to obtain:  

c t  – c 1t  = b 1  + b 2 t + qc 1t  – c 1t  + u t  

               = b 1  + b 2 t + (q–1) c 1t  + u t  

which can alternatively be written as:  

                                                      
19

 We are not going to test hypothesis that a times series belongs to the TSP class against the alternative that it 

belongs to the DSP class, assuming that our time series are DSP processes, because  for most economic time 

series the DSP model is more appropriate (Maddala, 2001) 
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∆c t     = b 1  + b 2 t + b 3  c 1t + u t   (3.6) 

where b3 = (q-1) and ∆ is the first-difference operator.   

In practice, therefore, instead of estimating Equation (3.5), we estimate Equation (3.6) and test 

the null hypothesis that b 3 = 0. If b 3 = 0, then q=1, that is, we have a unit root, meaning the 

time series under consideration is nonstationary.  

Dickey and Fuller (1978) have shown that under the null hypothesis that b 3 = 0, the estimated t 

value of the coefficient of c 1t in Equation (3.6) follows the τ (tau) statistics. Therefore, the null 

hypothesis is rejected if the computed τ value of the coefficient exceeds the appropriate DF 

critical τ values.  

(ii) ADF test 

In the DF test it is assumed that the error term u t  is uncorrelated (that it, it is a white noise 

error term with the property of zero serial correlation). If one would like to consider for 

possible nonzero autocorrelation of the residuals, it is more appropriate to use augmented 

Dickey-Fuller test (ADF) for testing stationarity of the time series. The test is conducted by 

―augmenting‖ the equation by adding the lagged values of the dependent variable to ensure 

white noise residuals in the equation. To be specific, let us take, for example, Equation (3.6). 

The ADF test would consist here of estimating the following regression: 

∆c t  = b 1  + b 2 t + b 3  c 1t + 


m

j

ja
1

∆c jt + u t  (3.7), 

where m is the lag length and u t  is a white noise error term. The number of the lagged 

difference terms to include is often determined empirically, the idea being to include enough 

terms, so that the error term is serially uncorrelated. 

Let us say, we take 4 lags (m=4), then the regression takes the form: 

∆c t  = b 1  + b 2 t + b 3  c 1t + a 1 ∆c 1t + a 2 ∆c 2t + a 3 ∆c 3t + a 4 ∆c 4t + u t   (3.8), 
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where, ∆c 1t = (c 1t - c 2t ), ∆c 2t = (c 2t -c 3t ), etc. In the ADF test we still test whether b 3  is 

equal to zero and the ADF test follows the same asymptotic distribution as the DF statistic, so 

the same critical values are used. 

Transforming nonstationary time series into stationary 

The nonstationary in c t  can be eliminated by taking first differences of the times series. It has 

been noted above that if the time series has to be integrated once to make it stationary, such a 

time series is said to be integrated of order 1 (I(1)).  

Returning to our consumption time series c t , we have already tested that it has a unit root. Let 

us see whether it becomes stationary if we take the first differences of the series. In order to do 

that, we simply take the first differences of the series (∆c 1t ) from the regressand and the 

regressors in Equation (3.8). Notice first that Equation (3.8) can be arranged as (with b 3 =0 and 

no trend): 

∆c t  = b 1  + (a 1 + a 2  + a 3  + a 4 ) ∆c 1t – (a 2 + a 3 + a 4 ) (∆c 1t – ∆c 2t ) 

– (a 3 + a 4 ) (∆c 2t  – ∆c 3t ) – a 4 (∆c 3t + ∆c 4t ) + u t   (3.9) 

and subtracting ∆c 1t  from both sides gives: 

∆∆c t  = b 1 + (a 1 + a 2  + a 3  + a 4  – 1) ∆c 1t   

              – (a 2 + a 3 + a 4 – 1) (∆c 1t – ∆c 2t ) 

              – (a 3 + a 4 ) (∆c 2t – ∆c 3t ) – a 4  (∆c 3t  – ∆c 4t ) + u t    

or 

∆∆c t  = b 1 + (a 1 + a 2  + a 3  + a 4  –1) ∆c 1t   

               – (a 2 + a 3 + a 4 ) ∆∆c 1t  – (a 3 + a 4 ) ∆∆c 2t  – a 4 ∆∆c 3t  + u t   (3.10) 

If we substitute b 1  by a 0 , (a 1 + a 2 + a 3 – 1) by a* 1 , (a 2 + a 3 + a 4 ) by a* 2  and (a 3 + a 4 ) by   

a* 3  in Equation (3.10), we get: 
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∆∆c t    = a 0 + a* 1 ∆c 1t  – a* 2 ∆∆c 1t  – a* 3 ∆∆c 2t  – a 4 ∆∆c 3t + u t  (3.11), 

  

where ∆∆c t  is the first difference of the first difference of the time series
20

 , ∆c 1t  is the first 

difference of the one period lagged series, and ∆∆c 1t is the first difference of the first 

difference of one period lagged series, etc.  

In this test we check whether a 1  = 0 and use the same critical values as in the previous test are 

used (DF critical values). If we reject the null hypothesis, i.e. the estimated coefficient is 

smaller (or more negative) than the appropriate DF statistic, then the first differenced series is 

stationary; thus the series contains only one unit root, i.e. I(1).  

The unit root test on individual time series yield information that aids in the statistical analysis 

of relations among variables in two ways. First, it identifies whether time series are 

nonstationary. The presence of individual nonstationarity indicates that analysts must take 

precautions to avoid spurious regressions, i.e. nonsense regressions (by assuring stationarity of 

the residual – cointegration method). The results also indicate which variables have the 

potential to be related directly to one another in the long-run. Only variables with the same 

order of integration can be related to one another in a long run relation. In the long run, an I(1) 

variable may be related directly to another I(1) variable or an I(0) variable may be related 

directly to another I(0) variable. But an I(1) variable cannot be related directly to an I(0) 

variable nor can an I(2) variable be related directly to an I(1) variable in the long run.  

Once the time series properties of individual variables are determined, the presence of a 

relation between variables can be determined by testing whether they cointegrate. 

Cointegration  

To determine whether our I(1) variables cointegrate, we use the Engle-Granger (EG) 

cointegration test. The test includes the following steps. We estimate our long-run equation 

(3.4) by regressing consumption on income and wealth, and after that we obtain the residuals 

(u t ) from this regression and, finally, analyze the residuals for a stochastic trend using the 

ADF test and EG critical values or McKinnon‘s critical values for cointegration: 

                                                      
20

 ∆∆ct=∆
2

ct= ∆(ct-ct-1)=∆ct-∆ct-1=ct-2ct-1+ct-2 
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c t = b 0  + b 1 y t + b 2 h t + b 3 f t + u t  (3.12) 

u t = c t - b 0  - b 1 y t - b 2 h t - b 3 f   (3.13) 

∆u t  = b u 1t + 


m

i

ia
1

∆ u 1t + ε t  (3.14) 

where m is the number of lagged difference terms to include to make the error term ε t serially 

uncorrelated.  

The fact that we use EG critical values or MacKinnon‘s critical values, but not DF critical 

values, for testing cointegration is explained by the fact that the residuals above (u t ) are not the 

actual error terms, but estimated values from the long-run equilibrium equation of consumption 

against income and wealth.  

If the ADF test fails to reject the null hypothesis (the computed t value is less negative than 

MacKinnon‘s appropriate critical value), then the residual contains a stochastic trend and is 

nonstationary. This result indicates one of two possibilities: (1) the variables in the regression 

are not related to each other in a statistically meaningful way or; (2) the variables share a 

stochastic trend (and are related) but do not cointegrate (eliminate the stochastic trend) because 

the dependent variable contains one or more stochastic trends that is not present in the 

regressors and this trend appears in the regression residual. Regardless of the cause, a 

nonstationary residual indicates that the regression is spurious.  

If the test rejects the null hypothesis, the residual is I(0), that is stationary. Hence, Equation 

(3.4) is a cointegrating regression and this regression is not spurious, even though individually 

the variables are nonstationary. The linear combination of time series cancels out the stochastic 

trends in them. So, Equation (3.4) is a long-run consumption function and, using OLS, we can 

find its cointegrating parameters or long-run elasticities of consumption with respect to 

housing wealth and financial wealth, and then MPCs.  

Linear equality restriction  

There are occasions when economic theory may suggest that the coefficients in a regression 

model satisfy some linear restrictions. In our example, the restriction takes the form of the 
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requirement that b 1  
+ b 2 + b 3 = 1 which we impose on Equation (3.4). The requirement, that is 

also called a linear homogeneity requirement (or homogeneity of degree one), comes from the 

error correction model that is centered on the steady-state properties of the relationship 

between consumption, income and wealth. This means that consumption is proportional to 

income and wealth in the long run, i.e. a contemporaneous change in income and wealth by x 

percent will cause a change in consumption by x percent in the long run. This is theoretically 

quite an attractive property of the model that provides a stable long run relationship (the 

existence of steady state equilibrium) in the model (Olesen, 2008). MONA, as well as other 

Danish macroeconomic models like ADAM and SMEC
21

, is also homogeneous - ―in the long 

run both elasticities will converge towards one because an increase in the wealth-income ratio 

above the steady state level will stimulate consumption, slow wealth accumulation and tend to 

redress itself‖ (Christensen and Knudsen, 1991, p.11).  

The restriction is linear and testable. So, in order to find out whether the restriction is valid, we 

could apply the F test. However, it is not possible due to the fact that the series in our analysis 

are not stationary and so the t value of the estimated coefficients does not follow the t 

distribution (it does not have an asymptotic normal distribution). We can though test the 

restriction in an indirect way. As it is stated before, we have to run the cointegration test on the 

restricted model to see whether our series cointegrate. If the test shows that there is a 

cointegration relationship between the variables, the regression is then not spurious, and we 

can therefore assume that the restriction we impose on the model is valid. 

If the imposed restriction is shown to be acceptable, we finally get the plausible model for our 

long-run equilibrium equation.  Testing for the significance of the variables in the model, 

though, creates some problems. Nonstationarity of the variables makes it impossible to run the 

F test for testing the significance of the coefficients either. So, what we can do in this case is to 

test for it more indirectly
22

. We re-run the levels relation but with one of the wealth variables 

left out. If the residuals are still stationary (by ADF test) then the left-out variable is 

                                                      
21

 MONA is the macroeconomic model of Danish economy designed by Danmarks Nationalbank, 

ADAM  is the macroeconomic model of Danish economy designed by Statistics Danmark, 

SMEC is the macroeconomic model of Danish economy created by De Økonomiske Råd. 
22

 Suggested by Lisbeth Funding La Cour 
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insignificant for the cointegration. In the restricted version the significance of financial wealth 

and housing wealth are tested with restrictions b 2 =1-b 1  and b 3 =1-b 2 , respectively.  

If consumption, income, housing and financial wealth are shown to be cointegrated, there is a 

long-run, or equilibrium, relationship among the variables. In the short run, however, there 

may be disequilibrium. Therefore, one can treat the error term (u t ) as ―the equilibrium‖ error 

and use it to tie the short-run behaviour of the variables to their long-run value. This is done in 

the second stage of EG, Error Correction Mechanism. 

3.4.2 Second Step of EG – ECM 

The relationship between the time series expressed through ECM looks in the following way:  

∆c t = a 0  + a 1 ∆y t + a 2 ∆h t + a 3 ∆f t + a 4 u 1t + ε t  (3.15), 

where є t is a random error term and u 1t  is the equilibrium error term. The equilibrium error 

term u 1t = (c 1t - b 1 y 1t - b 2 h 1t - b 3 f 1t ), that is, the one-period lagged value of the error from 

the cointegrating regression (3.4). The values a 1 , a 2 , and a 3  are the coefficients that measure 

the short run impact of the variables on consumption, and b 1 , b 2 , b 3  measure the long run 

impact.  

The ECM equation (3.15) states that ∆c t  depends on ∆y t , ∆h t , ∆f t  and the equilibrium error 

term u 1t .The intuition behind this model is that while in the long run (equilibrium) consumers 

attempt to keep c = y + h + f, in the short run they adjust consumption in response to two 

influences: (i) the growth or contraction of income, the growth or contraction of housing 

wealth, the growth or contraction of financial wealth – so a 1 , a 2 , and a 3  are expected to be 

positive but less than one, and (ii) in response to any disequilibrium that occurred in the 

previous period (quarter, in our case) – so the equilibrium error term is nonzero.  

So if u 1t is positive, then c 1t  is too high to be in the equilibrium, that is, c 1t  is above its 

equilibrium value of (b 1 y 1t + b 2 h 1t + b 3 f 1t ). Since a 4 is expected to be negative to bring the 

model back to the equilibrium path, the term a 4  u 1t  is negative and, therefore, ∆c t  will be 
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negative to restore the equilibrium. That is, if c 1t  is above the equilibrium value, it will start 

falling in the next period to correct the equilibrium error, hence the name ECM.  

By the same token, if u 1t is negative (i.e. c is below its equilibrium value), a 4 u 1t will be 

positive, which will cause ∆c t  to be positive, leading c t  to rise in period t. Thus the absolute 

value of a 4  in our model decides how quickly the equilibrium is to restore.  

The advantage of the ECM model is that unlike the simple linear consumption function 

(Equation 3.4), the model uses the variables that are likely to be stationary (differenced data - 

∆c t , ∆y t , ∆h t , ∆f t ), hence there is no problem with spurious correlation and OLS estimation is 

valid. The first difference regression form may also reduce the severity of multicollinearity 

because, although the levels of the regressors may be highly correlated, there is no a priori 

reason to believe that their differences will be also highly correlated (Gujarati, 2003). The use 

of a linear consumption function, on the other hand, requires conducting a few preliminary unit 

root tests. An attraction of the ECM is also that it has a long-run equilibrium solution because 

of the inclusion of the equilibrium error term.  

In order to estimate the ECM, we first multiply out the bracketed term to get a regression 

model: 

∆c t = a 0  + a 1 ∆y t +a 2 ∆h t +a 3 ∆f t +a 4 (c 1t - b 1 y 1t - b 2 h 1t - b 3 f 1t ) + ε t  
(3.16) 

or 

∆c t = (a 0  + a 1 ∆y t +a 2 ∆h t +a 3 ∆f t  
) + a 4 c 1t - a 4 b 1 y 1t - a 4 b 2 h 1t - a 4 b 3 f 1t  + ε t  (3.17) 

Equation (3.15) shows that in our ECM analysis we are going to regress ∆c t  as our dependent 

variable against ∆y t , ∆h t , ∆f t  (their coefficients are short run elasticities), c 1t  
(its coefficient 

is the adjustment coefficient) and against y 1t , h 1t , f 1t . To get the short run elasticities b 1 , b 2 , 

and  b 3  , we simply divide the coefficients on y 1t , h 1t , f 1t by the adjustment coefficient.  

Before we start looking at the t statistics and perform F test in order to determine which 

variables, if any, to drop from Equation (3.15), we need to exclude the possibility of 

autocorrelation and heteroskedasticity in the residuals.  
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Autocorrelation 

In the context of regression, the classical linear regression model assumes that autocorrelation 

does not exist in the disturbances ε t : 

E (ε ,i , ε j ) = 0    i≠j  

Put simply, the classical model assumes that the disturbance term (the residual, a random 

shock) relating to any observations is not influenced by the disturbance term relating to any 

other observation. However, ―the observations in time series data follow a natural ordering 

over time so that successive observations are likely to exhibit intercorrelations, especially if the 

time interval between successive observations is short (Gujarati, 2003, p.441-442), for example 

a quarter instead of a year, as  in our case.  

There are several ways for examining the residuals for autocorrelation (or serial correlation). 

Formally it can be done by using the standard Lagrange-Multiplier (LM) test, informally – by 

looking at the residual plot. The Durbin-Watson test is another test that is very popular for 

detecting serial correlation. However, it can only be used to detect the first-order correlation 

and it may not be useful in econometrics involving time series data because the assumptions 

underlying the test are that the regressors are nonstochastic and the regression model does not 

include the lagged values of the regressand. 

We use the LM test in our analysis to detect autocorrelation in the regressions that are used for 

estimating the unit root test of level series. Let us look at Equation (8) that is used for running 

the ADF unit root test. To test whether the residuals in the regression are serially correlated, we 

first estimate the regression to obtain the residuals u t and then run the following regression: 

u t = a 1  + a 2 t + a 3  c 1t + a 4 ∆c 1t + a 5 ∆c 2t + a 6 ∆c 3t + a 7 ∆c 4t  
 + 



m

j

jp
1

u jt + ε t   (3.18) 

where we regress u t  on the regressors from the original model (Equation (3.8)) and the lagged 

values of the estimated residuals from the original model. Next we obtain R
2

 from the 

regression (Equation (3.18)) and multiply R
2

 with (n-p), where n is the sample size and p is 
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the number of lagged values of the residual u t . The value follows the chi-square distribution 

with p df: 

(n-p) R
2

 ~ χ
2

p  (3.19) 

If in an application, (n-p) R
2

exceeds the critical chi-square value at the chosen significance 

value (χ
2

,2/ dfa ), we reject the null hypothesis of no autocorrelation (H 0 : ρ 1 = ρ 2 =...= ρ j = 0), in 

which case at least one of these ρ is statistically significantly different from zero.  

Another use of the LM test in our analysis is examining the residual in Equation (3.14) and 

selecting the appropriate lag length for the model. Assume that the error term ε t  from Equation 

(3.14) follows the fourth-order autoregressive scheme as follows: 

ε t = b 0 + b 1 u 1t + b 2 ε 1t + b 3 ε 2t + b 4 ε 3t + b 5 ε 4t  (3.20), 

where u 1t is the regressor from the original model (Equation (3.14) in an non-augmented form) 

and ε 1t , ε 2t , etc. are the lagged values of the estimated residual ε t . If (n-p) R
2

does not 

exceeds the critical chi-square value at the chosen significance value (χ
2

,2/ dfa ), we do not reject 

the null hypothesis of no autocorrelation (H 0 : b 2 = b 3 = b 4 = b 5 = 0). The same way we use the 

LM test for in testing autocorrelation in the regressions that are constructed for testing the 

significance of the housing wealth and financial wealth variables in the restricted model.  

In the graphical approach we simply plot the residuals against time or, alternatively, we plot 

current residuals against their lagged residuals and see whether the residuals exhibit a pattern 

suggesting that perhaps they are not random. We only apply this approach for testing residuals 

in the ECM regression (Equation (3.15)). Unless the graph shows clear autocorrelation in the 

residuals, we do not apply the LM test. This is explained by the fact that we want to keep the 

consistency in applying the same methods for detecting autocorrelation and heteroscedasticity 

in the ECM regression.  
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Heteroscedasticity 

Another important assumption of the classical linear regression model is that the variance of 

each disturbance term ε i , conditional on the chosen values of the explanatory variables, is 

some constant number: 

E (ε
2

i ) = σ
2

    i =1, 2...., n 

If heteroscedasticity is not revealed and not corrected for, the coefficient of the variables 

cannot be estimated unbiased, and as a result, t and F tests are no longer good indicators of 

statistical significance.  

As in case of autocorrelation, there are formal and informal methods of detecting 

heteroscedasticity. The informal graphical method, although, illustrative and suggestive, is 

subjective or qualitative in nature. So, it is a good idea to supplement it with a purely 

qualitative one, for example, Park Test, Glejser Test, Goldfreld-Quandt Test or Breusch-Pagan 

Test. However, as the formal tests are quite complex for being applied in Excel, we start 

checking heteroscedasticity by analyzing the plot of the residuals against the explanatory 

variables. Unless we can see there is a systematic pattern between the plot variables, 

suggesting that perhaps heteroscedasticity is present in the data, we will not apply formal 

methods. Since heteroscedasticity is often associated with cross-sectional data, whereas time 

series are usually studied in the context of homoscedastic processes (Greene, 2003, p.238) and 

using a log form versus linear is one of the solutions for the heteroscedasticity problem, a priori 

one would not expect heteroscedasticity in the disturbance in our example.  

If the error term is free from autocorrelation and heteroskedasticity, we can start testing the 

significance of individual regressors and overall significance of the estimated regression. 

Individually regressors should have the right sign and be statistically significant (t test). The 

overall significance of the regression is tested by the F test and alternatively in terms of R
2

.  
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3.5 Estimated Results23
 

3.5.1 Preliminary Tests of Stationarity Results 

The graphical analysis of the times series shows that consumption, income and wealth exhibit 

an upward trend (Appendix 2), which suggest that the variables are nonstationary. As the series 

trend upward, we test them by imposing a time trend in the regression equation. The first 

difference series look stationary at the graph (Appendix 3), so we assume that taking one 

difference would be sufficient to remove the trend, thus suggesting the series are  I(1). 

For the unit root test of the level series we apply the ADF test. Using the LM test we find out 

that in a 4-lag regression model there is no autocorrelation in the residuals and this is true for 

all the times series (Table 1). 

       Table 1: LM test results of level series regression for unit root test 

 R2*(n-p) Critical value 2.5% H 0 : no auto 

Consumption LM(3) 1.4817 9.3484 Accepted 

Income LM(4) 1.0812 11.1433 Accepted 

Housing wealth LM(4) 5.8709 11.1433 Accepted 

Financial wealth LM(4) 8.3119 11.1433 Accepted 

The results of the unit root test for the level series are presented in Table 2. 

    Table 2: Unit root results for level series 

 t value ADF(4) DF critical τ (N=100, with constant and 

trend) 

H 0 : Nonstationarity 

Log C -2.5225   1% -4.07;  5% -3.46;  10% -3.16 Accepted 

Log Y -3.5330  Accepted   

at 1% significance level 

Log H -1.0569  Accepted 

Log F -2.3814  Accepted 

                                                      
23

 All regressions are done in Excel and all the results, including those that are not analyzed in the text, can be 

seen in Appendix 11 (CD-rom). 
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The ADF unit root test clearly indicates that consumption, housing wealth and financial wealth 

are nonstationary time series, even after taking care of possible autocorrelation in the error 

term (we chose to include 4 lags).  The τ values of the estimated coefficients are much larger 

than even the 10 per cent critical τ value of -3.1570. With regards to income, the ADF (4) of 

the income series does not reject the null hypothesis of nonstationary at the 1 per cent 

significance level.  

For determining the number of unit roots in the series we transform the time series from 

nonstationary to stationary. The result of the ADF test for consumption, for example, shows 

that test-statistic (-5.0639) is more negative than the critical "tau", thus we can reject the H 0 . 

The results of the test are reported in Table 3. 

    Table 3: Unit root results for 1
st
 difference series 

 t value ADF(4) DF critical τ (N=100, constant, no trend) H 0 : Nonstationarity 

∆ log C -5.0639 1% -3.51;  5% - 2.89;  10% - 2.58 Rejected 

∆ log Y -7.42934 

 

 Rejected 

∆ log H -3.23206  Rejected  
at 5% significance level 

∆ log F -4.69054  Rejected 

 

The results indicate the first difference of the series become stationarity, so they have just one 

unit root or I(1). This conclusion is consistent with our prior expectations from the line graph 

of the first difference of the series. 

So, on the basis of the graphical analysis and the ADF unit root tests, one is able to conclude 

that for the given period the consumption, income, and wealth time series are nonstationary 

and individually integrated of order one (I(1)). 

  



74 

 

3.5.2 Cointegration Test Results 

Applying Engle-Granger cointegration tests, one can conclude that there is a cointegration 

relationship between the variables considered in the analysis. The EG estimates of the long run 

consumption function are reported below. Note we have two models, unrestricted and 

restricted (for explanation, see p.18).  

Unrestricted:   c t = 1.768 + 0.549y t  + 0.069h t  + 0.098f t  (3.21) 

         (0.054)
24

 (0.008)       (0.008) 

Restricted:  c t = -0.021 + 0.896 y t  + 0.051 h t + 0.053 f t  (3.22) 

As it has been mentioned earlier, in the restricted consumption function model the estimated 

elasticities of the regressors give one when added together. The conclusion that the linear 

homogeneity restriction (b 1 + b 2 + b 3 = 1) can be applied to our consumption function (i.e. 

whether the restricted model is valid in our case) is followed from the cointegration test results, 

as in case the series in the restricted model cointegrate, the model is not spurious and so the 

restriction can be assumed to be valid.  

We test whether there is a cointegration relationship between consumption and income and 

wealth variables in our estimated consumption function (restricted model) by saving the 

residuals from the cointegrating regression and assessing whether they are consistent with the 

hypothesis of nonstationary of the residuals u t  (Equation 3.14). This time the residuals from 

the cointegrating regression should be stationary or I(0), as this would prove that the 

cointegrating regression is not spurious but meaningful, and the variables in the model 

cointegrate.  

To find out whether there is need in augmenting the auxiliary regression (Equation 3.14), we 

run the Lagrange-Multiplier test for serial correlation (χ
2

test). The results for the LM (4) test 

are presented in Table 4. 
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 Standard error 
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      Table 4: LM (4) test for autocorrelation in Equation (3.14) 

 

 

Our χ
2

is 5.976 (0.062908*(99-4)) which is less than χ
2

critical value of 11.1433 at 2.5% 

significance level (a/2). So, we do not reject the null hypothesis of no autocorrelation in the 

residuals. The conclusion is that all six autocorrelations are zero, thus we are justified to run 

the DF test (or ADF (0)) for testing whether the residuals in the cointegrating regression 

(Equation (3.12)) are stationary. 

In the DF test for cointegration the t-value of the coefficient b in Equation (3.14) is -4.130 and 

is less negative then MacKinnon‘s 5% critical value of -3.8252. Therefore, we reject the null 

hypothesis that u t  is I(1) or the hypothesis of noncointegration.  

The evidence of cointegration relationship in the restricted model allows us also to assume that 

the regression (Equation (3.14)) carries an acceptable restriction on the unrestricted model. So, 

we conclude that consumption is homogeneous of degree one to income and wealth in the long 

run in our sample period. 

Now we are concerned with testing the significance of the estimated regression coefficients 

individually. As we deal with the restricted regression we cannot conclude on the significance 

of the coefficients by using the t test, as our time series are nonstationary. As it has been 

proposed before (pp. 18-19), we test the coefficient significance by re-running the level 

equation, this time, though, excluding one of the wealth variables and afterwards analyzing the 

residuals by the ADF test. The results of the LM and ADF tests are reported below. 

    

 

 

H 0 : b2=b3=b4=b5=0/ no autocorrelation  

 chi-value, 5%, df=4 

5.9762 < 11.1433 do not reject 

R
2

= 0.062908   

n=99   

p=4   
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    Table 5: LM (4) test for autocorrelation in regressions that test significance of  f and h 

       in restricted model 

 

H0: b2=b3=b4=b5=0/ no autocorrelation 

 chi-value, 2.5%, df=4  

( f )             0.1047 < 11.1433 do not reject  

R
2

=0.00115    

( h )            0.4491                  < 11.1433 do not reject  

R
2

=0.004935    

n=95    

p=4    

 

 Table 6: ADF test for testing significance of f and h in the restricted model 

 ADF(4) MacKinnon’s critical values  

(N=2, T=99) 

H 0 : Nonstationary  

of residual 

Missing f -1.75678 

 

1%-4.0096;  5%-3.3989; 10%-3.0879 Accepted 

Missing h -2.68413 

 

 Accepted 

 

The LM test shows no evidence of autocorrelation in the regression with 4 lagged values of the 

residuals, so the ADF(4) model is used to test the significance of the variables. The estimated 

coefficients are compared to MacKinnon‘s critical values for cointegration test (MacKinnon, 

1991), which depend on the sample size (T) and the number of variables in the restricted 

regression (N).  

In both cases (without f and then h in the level equation), at the 1%, 5% and 10% level of 

significance the estimated values are less negative than McKinnon‘s critical values and, thus, 

consistent with the null hypothesis of residual nonstationarity. This means that though the 

series are individually I(1), their linear combination is also I(1); so when missing one of the 

wealth variables, the regression becomes spurious. Therefore, one can conclude that both 

financial and housing wealth is statistically significant in the restricted regression.  
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Having established the cointegrating relationship between the variables under consideration, 

we can turn to interpretation of the results in the long-run cointegration model. It has already 

been said that as all the variables are measured at log level, their coefficients in the long-run 

model measures the long-run elasticities of consumption with respect to each variables. It is 

though quite popular to estimate the MPC parameter of wealth and income from those 

elasticities. The MPC from housing wealth, for example, can be calculated by multiplying its 

long-run coefficient with the average ratio of housing wealth value relative to total 

consumption level.  

The coefficients in our long-run cointegration model tell us that a 1 per cent increase in 

housing wealth in the long run, with income and financial wealth held constant, leads to 0.051 

per cent increase in long-run consumption or, in MPC-terms, out of 1DKK increase in housing 

wealth 0.05 DKK will be used on consumption
25

.  

As for financial wealth, a 1% increase in this type of wealth in the long run, with income and 

housing wealth held constant, leads to approximately 0.053 per cent increase in long-run 

consumption or, in MPC-terms, out of 1 DKK increase in financial wealth 0.041 DKK will be 

used on consumption.  

So, according to the results, a 1 DKK increase in financial wealth is estimated to increase 

consumption by around 0.04DKK in the long run, but a similar increase in housing wealth is 

estimated to increase consumption by 0.05DKK. As household‘s financial assets are 1,2 times 

larger than housing assets, a 1 per cent increase in housing wealth has an effect on aggregate 

consumption that is almost as large as that of a 1 per cent increase in financial wealth, i.e. this 

eliminates already a very small difference between the MPCs.  

3.5.3 ECM Results 

Testing for cointegration is only the first step in the EG two-step procedure. The second one is 

estimating an error correction model that incorporates both the equilibrium and how short-run 

adjustments to that equilibrium are made.  

The initial OLS results of the regression (Equation (3.15)) are presented in Table 7. 

                                                      
25

 MPC
hw

= (C/HW)*b hw  = (11.056/11.697)*0.051  = 0.048 
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      Table 7: ECM: initial OLS results  

      ∆c t = a 0  + a 1 ∆y t + a 2 ∆h t + a 3 ∆f t + a 4 u 1t + ε t  

 

  
Coefficients t Stat P-value 

a 0  0.003467 2.656471 0.009219 

a 1  0.246737 3.086711 0.002632 

a 2  0.102667 3.67979 0.000382 

a 3  -0.01654 -0.73627 0.463323 

a 4  -0.18069 -3.26364 0.001515 

 

The test for right sign and for the coefficient significance shows that financial wealth has a 

wrong negative sign and statistically insignificant. The t test (a one-tail test, as H 0 : a 3  ≤ 0, so 

we reject, if 𝑡 >  𝑡𝑎 ,𝑑𝑓  )shows that t statistics of -0.73627 is less than the critical value of 1.658 

at 5% significance level and p-value is too high. Therefore, financial wealth variable is 

dropped from the model and we run the regression again, this time without financial wealth.  

       Table 8: ECM: final OLS results 

      ∆c t = a 0  + a 1 ∆y t + a 2 ∆h t + a 4 u 1t + ε t  

  Coefficients t Stat P-value 

a 0  0.003 2.604 0.010628824 

a 1  0.253 3.194 0.001884095 

a 2  0.097 3.632 0.000447555 

a 4  -0.179 -3.236 0.001650419 

 

The residual plots (Appendices 4 and 5) indicate that the error term is free from autocorrelation 

and heteroskedasticity.   

As it has been mentioned above, the F value provides a test of the null hypothesis that the true 

slope coefficients are simultaneously zero, which would mean in our case that Equation (3.4) 

does not hold and the regressors do not influence the regressand. If the computed F value 

exceeds the critical F value from the F table at a percent significance level, we reject H 0 .  
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If we use the conventional 5 percent level-of-significance value, the critical F value for 3df in 

the numerator and 120df in the denominator (the actual df, however, are 99) is about 3.07 or 

4.79 if we use the 1 percent level of significance (for 60df in the denominator the value is 3.15 

and 4.79). Obviously, the observed F value of about 10.52 far exceeds any of these critical 

values. So, we reject the hypothesis that together the explanatory variables have no effect on 

change in consumption, thus the model is valid.  

From Table 4 one can see that the coefficient on the equilibrium error term (-0.179), which is 

also the adjustment coefficient, has the right expected sign (negative), which means that if 

household spending diverges from the equilibrium relationship, then, due to the negative error-

correction coefficient, there will be a tendency for consumption to adjust towards the 

equilibrium value. The coefficient is also statistically significant. Since the one-tail t test (H 0 : 

a40; so we reject, if 𝑡 <  𝑡𝑎 ,𝑑𝑓  shows that the computed t value of -3.236 is more negative 

than the critical value of -1.658, we reject the null hypothesis. The point estimate for the error 

correction term is quite high – it suggests that about 18% of last quarter disequilibrium is made 

up in the current quarter. 

As for housing wealth, the results suggest that short-run changes in housing wealth have a 

significant (t value of 3.6332 is larger than the critical value of 1.658, so we reject the 

hypothesis of a3  0) and positive impact on short-run changes in household consumption; 

short-run elasticity of consumption with respect to housing wealth is around 0.1, i.e. an 

increase of 1% in housing wealth in short run is followed by 0.1% increase in consumption. 

So, we can conclude that the error correction representation of our consumption function has 

the following, a quite simple, form:  

∆c t = 0.003 + 0.253∆y t + 0.0966∆h t  – 0.179u 1t  (3.23). 

3.6 Discussion of the Findings 

In this part we compare the estimated results with other international and domestic studies on 

the subject of wealth-consumption relationship.  The purpose is to see whether our results are 

consistent with findings of the previous studies and whether they may suggest ways for 

improvement of our analysis.  
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Based on our analysis, we assume that there is a unique cointegration relationship between 

consumption, disposable income, financial wealth and housing wealth. The results of the 

cointegration regression in our analysis are as follows: 

Restricted:  c t = -0.021 + 0.896 y t  + 0.051 h t + 0.053 f t  

These results indicate that a 1% increase in housing wealth in the long run, with income and 

financial wealth held constant, leads to 0.051 % increase in long-run consumption while a 1% 

increase in financial wealth in the long run, with income and housing wealth held constant, 

leads to approximately 0.053 % increase in total consumption. 

These elasticities parameters are not consistent with the findings from a widely-cited study of 

Case et al. (2001) for the US and cross-country data. For the international panel they estimate 

the elasticity to range from 0.11 to 0.17 for housing wealth effect and the estimate for the 

financial wealth effect on consumption to be 0.02. They also claim that the coefficient for 

housing wealth is not equal to the coefficient of financial wealth, i.e. housing wealth has a 

more important effect on consumption than financial wealth. For the panel of U.S. states a 1 

per cent increase in housing wealth and in financial wealth have about the same effect on 

consumption – an increase of about 0.04 per cent (p.24), which is quite close to our results. 

However, the data for the US panel is obtained from 1980‘s and 90‘s, so it is not surprising that 

the housing wealth effect is larger for the OECD countries where credit market went through 

larger changes than in the USA after 1982 (Aron and Muellbauer, 2006).  

Catte et al., (2004) in their OECD study find the estimated long run marginal propensity to 

consume out of housing wealth in a lower range - between 0.05 and 0.08 (for Australia, 

Canada, the Netherlands, the United Kingdom and the United States). The housing wealth 

effect in per cent point still appears to be significantly larger than the financial wealth, though.  

The elasticity results can also be transformed into MPCs. With regards to our results, if one 

considers every moment in housing wealth as permanent (this important aspect is discussed in 

detail later on), the average MPC from housing wealth is 0.048DKK and the average MPC 

from financial wealth is 0.041DKK. That means that for a 1DKK increase in housing wealth 

and financial wealth, consumers will on average spend on consumption 0.048DKK and 

0.041DK, respectively, i.e. almost the same amount. 
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Such estimates are fairly close to comparable MPC estimates reported in some of the US 

studies (Brayton and Tinsley, 1996: 3-5 cents for financial wealth, Benjamin et al, 2004: 2 

cents for financial wealth and 8 cents for real estate wealth, Carrol et al., 2006: 4-10 cents for 

housing wealth). Dvornak and Kohler (2003) make a study on Australian states for 1984-2001 

and find that the housing wealth effect is lower than the stock market wealth effect, where the 

latter is in the range of 6-9 cents while the former is estimated to be around 3 cents. However, 

since household's housing assets are more than three times as large as stock market assets, 

these estimates imply that a 1% increase in housing wealth has an effect on aggregate 

consumption that is at least as large as that of a 1% increase in stock market wealth.  

To conclude, our estimated results are broadly consistent with the range of estimates provided 

by other studies on the wealth-consumption linkage. They all suggest that housing wealth is 

undoubtedly an important factor in the mechanism of aggregate economy. Before we turn to 

the discussion of the short-run results, we would like to mention the importance of shock 

decomposition when interpreting the results and also explain the fact that the MPCs from 

housing and financial wealth in our analysis are so close.  

We cannot see from the methods we use how much of the wealth effect on consumption is 

actually due to permanent shocks, as we do not do permanent-transitory shock decomposition 

methodology, which is used to decompose the permanent and transitory components in the 

shocks within the system. Following this method, only permanent changes in wealth lead to 

feedbacks from consumer spending, whereas transitory fluctuations should have no influence. 

Previous studies neglect to examine the persistence degree of shocks in wealth and income and 

thus could not have provided sound parameter estimate of the wealth-consumption nexus 

(Lettau and Ludwigson, 2004). We have not applied the shock decomposition technique in our 

empirical analysis, but we believe it is important to consider it at least at an assumptive level 

for the purpose of a more accurate interpretation of both the long- and short-run dynamics of 

the cointegrated system.  

Studies that have applied the method in the analyses of wealth-consumption linkage have 

found only a small proportion of transitory shock component in the variation of consumption 

(Lettau and Ludwigson, 2004, Chen, 2006). The results, however, differ when it comes to 

analyzing movements in wealth. Lettau and Lugwigson (2004) find that stock wealth is 
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dominated by transitory shocks and non-stock wealth is dominated by permanent shocks. Chen 

(2006), on the contrary, claims that a large fraction of components in the movements of 

housing wealth it transitory and only a very low fraction of transitory components in the 

shocks of net non-housing financial wealth. He explains the disparity by the following reasons: 

(1) in Sweden stock wealth is only a small component of total household financial wealth, i.e. 

the share is around 0.08-0.2 for the entire sample period; (2) the contemporary correlation 

between financial wealth growth and stock market index growth in Sweden is weak; (3) net 

housing wealth accounts for around 50-70% of non-stock wealth in Sweden but possibly as not 

as high in USA; (4) the turbulence of the Swedish housing market.  

So, if we had adjusted for the difference in the permanent-transitory composition of variance, 

we would have probably come to results that are different from estimated. Like in Sweden, in 

Denmark stock accounts for a small part of total household financial wealth (for example, 0.05 

in Q4:2005, that is the end of our sample
26

), net housing wealth constitutes for around 60% 

(Q4:2005
27

) of non-stock wealth
28

, and housing prices are volatile at the sample period. With 

these characteristics the movements in housing wealth in Denmark would probably have a 

large fraction of transitory components, thus we would probably find in the end that the 

changes in financial wealth lead to more feedbacks from consumption than do changes in net 

housing wealth. 

This assumption is also supported by MONA that emphasizes the temporary character of the 

effect that capital gains have on consumption (see DNB, 1998, Olesen, 2008). The argument 

goes as follows. An increase in house price generated, for example, by a drop in interest rates, 

will increase wealth and lead to a capital gain on wealth asset side. This will cause 

consumption to grow (mind, within a quarter, in our case, as we have indicated the presence of 

the short-run relationship between housing wealth and consumption in our model) to achieve a 

new equilibrium level. Households will use wealth to finance the increased consumption will 

be financed through decrease in wealth. The decrease in wealth will gradually press back 

                                                      
26

 DNB (2007) 
27

 Our own calculations: Q4:2005 total household wealth is 2613.780 billion DKK (data are is excel file) 

minus shares and certificates by investment associations, etc that is 612 billion (source is above)= total non-stock 

wealth of 2001.780 billion DKK. Housing wealth in Q4:2005 is 1216.485 billion DKK that is around 60% of the 

non-stock wealth 
28

 Net non-stock wealth is defined as net housing wealth plus all financial assets that that are not captures in 

the stock market variable (shares and certificates issued by investment associations)  
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consumption and in the long the effect of increased house prices on both wealth and 

consumption will disappear, i.e. the variables will come back to original equilibrium value. 

Taking this into account, the consumption effect of capital gains will disappear within a period of 6-10 

years.  

It is though important to notice that MONA means liquidity-constrained households who fund 

current purchases by, for example, withdrawing home equity (equity withdrawal effect) or 

those liquidity-unconstrained homeowners who fund their current expenditure by decreasing 

savings (unrealized wealth effect). For them a rise in house price (1) adds temporarily to 

consumer spending and (2) is beyond amount that is attributable to otherwise permanent wealth 

effect. To remind, by permanent wealth effect we mean an increase in home values that 

permanently increases consumer spending in every subsequent year by some fraction of that 

rise in value (expected permanent capital gains + unexpected permanent capital gains).  

The results of our analysis raises also the question of what could be the reasons of the similar 

impact of financial wealth and of housing wealth on consumption (MPC), in contrast to our 

prior expectations. The estimated similar effect of financial and housing wealth on 

consumption can be mainly attributed to the fact that the financial wealth variables includes 

both stock and pension savings (accounts for 50% of total financial assets) and also to those 

factors that speak in favour of positive housing wealth effect in Denmark. Let us consider these 

two reasons in more detail.  

Previously sin Chapter 2 we have discussed that if assets are highly heterogeneous along some 

important characteristics, such as degree of liquidity, degree of permanent and transitory 

shocks of the returns, their distribution across income groups, relation to borrowing 

constraints, correlation between their returns and expectations, then their long-run MPCs are 

likely to be deferent from one another. If, however, during the period in question, these 

characteristics have been converging towards being more homogeneous, then it would bring 

the estimated MPCs closer to each other. When we talk about stock market assets, they should 

rather have different characteristics from housing assets, especially in terms of higher liquidity, 

which makes it much less costly to cash the capital gains from stock market assets than 

housing assets. Besides, stock assets should have higher volatility then housing, making it 

more likely that consumers perceive capital gains on housing assets to be more permanent and 
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thus are more inclined to confuse transitory gains with permanent ones. Stock is also unusually 

much more concentrated at top-income households who have relatively low MPC and are 

fever, while housing assets are held by more homogeneous income groups which could 

decrease an MPC out of stock wealth relative to housing. Finally, the value of stock shares are 

easier to measure than housing assets; however, many consumers may not be aware of the 

exact value of their indirect share holdings, such as pension funds, until they are close to 

retirement age (Dvornak, Kohler, 2003, p.120). 

The picture changes if we take into consideration the fact that pension savings are also 

included in our definition of financial wealth and constitute quite a significant part of it. It is 

easier to withdraw equity from a housing asset than pension savings; pension savings give 

stable capital gains, so degree of permanency may be larger for financial wealth that includes 

savings; unlike stock assets pensions and securities, just like housing equities, are held by 

households of all income groups. So, in general that fact that we have included savings within 

financial assets should have to a large extent increased the similarity of how consumption 

responds to the changes in housing and financial wealth of our model. If we would have 

omitted savings we could have perhaps obtained a higher MPC out of financial wealth for the 

period.  

If the fact that pensions are included in financial wealth could offset the effect of that type of 

wealth on consumption, there are also factors that increase, on the other hand, the effect of 

housing wealth on private consumption. These are the factors that we have analyzed in Chapter 

2 as counteracting forces for positive effect in contrast to ―close-to-zero‖ aggregate housing 

wealth effect arguments. The housing market in Denmark in the given time period are 

characterized by the following features: financial credit innovations have undoubtedly 

increased the liquidity of housing assets and decreased the borrowing constrains with regards 

to MEW; only partial adjustment of rental prices to private house price development has 

prevented the full extent of the negative income and substitution effects on the consumption of 

renters; the optimistic future expectations boosted by the prolonged period of positive housing 

cycle, coupled with myopia, have resulted in increased consumption, etc. In this way both the 

properties of financial wealth and housing wealth assets within our sample time period have 
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lead at the end to the result where the estimated MPCs from the two wealth classes are almost 

the same.  

Despite comparability with the results from the studies mentioned above, the best benchmark 

for our analysis are studies done for Denmark, as they are closer to our analysis with respect to 

data and statistical methods applied (EG, ECM, linear homogeneity property). A few studies 

have examined the relationship between consumption and total wealth for Denmark (MONA, 

ADAM and SMEC are the most widely known), but none were studying explicitly the linkage 

between consumption and disaggregated wealth. Anyway, we are going to look at the results 

from these models and compare them with our short-run results (Table 5).  

  Table 5: Comparison of short-run results 

Our ECM model: 

Private consumption (OLS; quarterly data 1980Q1 – 2005Q4) 

 

∆c t = 0.25317∆y t + 0.09662∆h t  - 0.17846(c 1t  - 0.89586 y t  - 0.05068 h t - 0.05346 f t ) - 0.00072 

R
2

 = 0.2417 

SMEC:    

Private consumption (OLS; annually data 1977-2005)
29

 

 

∆c t = 0.48140∆y t  – 0.31561(c 1t  - 0.73078 y 1t  - 0.26922 w 1t ) + 0.01280d4894 - 0.08664 

R
2

 = 0.3906 

ADAM: 

Private consumption (OLS; annually data (1958-1990)
30

 

 

∆c t = 0.5035∆y t  
 + 0.3507∆w t  

- 0.2937(c 1t  - 0.8875 y 1t  - (1-8875) w 1t ) - 0.0633 

R
2

 = 0.748 

MONA (with wealth and income data for households)
31

 

Private consumption (OLS; quarterly data (1973Q3 – 2005Q4) 

 

∆c t = 0.2624∆y t  – 0.2164(c 1t  - 0.876y 1t  - 0.124w 1t ) - 3.875arblos2 + 0.0518d7734 + 

0.0329dmims - 0.483∆logpcpt - 0.0215 

R
2

 = 0.49 

                                                      
29

 SMEC (2007); The equation is rearranged for better  comparison with our model 
30

 ADAM (1995); The equation is rearranged for better comparison with our model 
31

 As MONA, we take the results obtained by Jan Overgaard Olesen (2008) for his RH model.  
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Regarding the short-run consumption-wealth relationship, our ECM results show that a 1 per 

cent increase in housing wealth follows with 0.097 per cent growth in total consumption. 

Financial wealth is not present due to its insignificance. Thus, statistical evidences indicate that 

changes in housing wealth have a significant relationship with total consumption in the short 

run but financial does not. This could be partly explained by the fact that consumption data we 

have used includes housing as well as non-housing consumption. Inclusion of the housing 

consumption insures that some of the positive and negative changes in housing consumption 

that immediately follow the change in relative price of housing are reflected in the 

consumption stream immediately. 

In ADAM model total wealth is also present in both long- and short-run relationship. However, 

the sample period is different. Firstly, the coefficient for wealth change becomes significant 

only when the 1980‘s are included in the estimation period (ADAM, 1995, p.48) and secondly, 

the estimation period does not include the time period from 1991 till 2005, like other above-

presented model, where house prices showed an exceptionally high growth.  ADAM uses also 

a different form of housing wealth, as it includes rented housing owned by households, unlike 

in MONA or our model (Olesen, 2006). The error correction coefficient is quite high (29%), 

but close to being insignificant at the end of the period, reflecting the poor description of long-

term relationship (ADAM, 1995, p.48).  

In SMEC and MONA models total wealth is insignificant and thus omitted; consumption is 

affected with one quarter lag and that is why changes in wealth are not included in the short-

run model (Olesen, 2008, p.33). In MONA the coefficient to the error correction term is 0.216 

and it shows a very fast adjustment to the equilibrium - around half of the disequilibrium will 

be corrected in 3-4 quarters (Olesen, 2008). Our model is different from MONA by the 

presence of housing wealth change in both long and short-run models and a slightly slower 

adjustment to equilibrium - half of disequilibrium is corrected in around 4-5 quarters.  

The model explains almost half of the changes in consumption (R
2

 = 0.49), but a lot of 

explanatory power lies on the dummy variables (Olesen, 2008). That also explains the small 

explanatory power in SMEC. Our R
2

 is also low, but as testing the overall significance of the 
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ECM model by the F test has shown that the regressors in the regression do have an impact on 

the regressand, we are not so much worried about finding low R
2

.  

Our results (with housing wealth) for short-run development are, though, consistent with some 

international studies. For example, according to the ECM model by Case et al. (2001) the 

immediate effect of a 10 per cent increase in housing wealth is an increase in consumption of 1 

percent for the panel of Western countries, while a ten percent increase in financial wealth has 

a negligible effect.  

The reasons that analysts obtain different results in the wealth-consumption studies can be 

explained by different factors. Besides different definitions of the variables under study, they 

may use different econometric methods. For example, using VECM and PT variation 

decomposition instead of EG can show which variables actually contribute to the equilibrium 

correction and can also be used to forecast future paths of asset wealth (Lettau and Ludvigson, 

2004). It is also a good thing to include control parameters, for example, inflation rate in the 

dynamic model to count for those price changes that a result of inflationary movements 

(Patterson, 2000). Aron and Muellbauer (2006) argue that besides common controls for interest 

rates, unemployment rate as an indicator of income uncertainty, etc. failure to control for the 

direct effect of credit liberalization on consumption can overestimate the effect of housing 

wealth or collateral on consumption. An econometric study may also experience 

multicollinearity problem caused by high correlation of the variables in a multiple regression, 

which can be addressed by, for example, using data generated by panels (see, for example, 

Dvornak and Kohler, 2003 that use data from the panel of Australian states). Taking these 

factors into consideration gives a way for possible improvement of our results as well as 

extensions of this study.  

The use of micro-level household data instead of the aggregate data can also produce more 

robust results (through using cross-sectional data). Moreover, it can contribute with some 

interesting insights about the causal relationship between housing prices/wealth and 

consumption in Denmark. Using only a macro-level model at the end of the analysis we are 

still uncertain about what factors are responsible for the transmission of the asset price 

fluctuations to consumption (wealth effect, precautionary savings, myopic behaviour, 

borrowing constraints, households‘ risk aversion, etc.), as their effect has been reduced to a 
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single number that represents the elasticity of aggregate consumption with respect to housing 

wealth.  

3.7 Part Conclusion 

Our analysis presents statistical evidences of a positive and significant relationship between 

household housing wealth and private consumption, both in the long and short run. 

Specifically, we have come to the following conclusions in our analysis: 

- there is a long-run cointegrating, or equilibrium, relationship between total 

consumption and household disposable income, net housing and net financial 

wealth; 

- housing wealth has a positive and significant effect on consumption in the long-run; 

- the long-run elasticities of consumption with respect to housing wealth and 

financial wealth are almost the same; in terms of MPCs, if one considers every 

change in housing and financial wealth as permanent, a 1 per cent increase in 

housing wealth has an effect on aggregate consumption that is almost as large as 

that of a 1 per cent increase in financial wealth; 

- regarding the short-run consumption-wealth linkage, changes in housing wealth has 

a significant effect on consumption, unlike financial wealth.  

We would like to again emphasize the importance of re-evaluation of the estimated results 

using the shock decomposition methodology, In contrast to conventional theories about the 

shared trend of the variables, MPCs estimated by the EG method (ECM) may not correctly 

quantify the effect of the wealth on consumption and therefore there is a necessity in a more 

accurate estimation of this effect due to its implications on macroeconomic policies. 

As it has already been mentioned, we have significant reasons to believe that if having 

performed the PTD analysis, we would probably find out that quarterly fluctuations in housing 

wealth in Denmark in the given time period are largely affected by transitory shocks. 

Consumption, labor income and financial wealth, on the other hand, would probably have 

higher share of permanent shocks then housing wealth.  

Following a transitory shock, there are immediate changes in housing wealth, but the transitory 

component of the housing wealth may be quite persistent, i.e. not daily or monthly, but yearly 
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deviation from its long-run trend. With regards to Denmark, we have observed a  quite 

persistent upwards movements (―bull market‖) in mid 1980‘s and mid 2000‘s and long-term 

downwards movements (―bear market‖) in beginning of 1990‘s. In these periods due to a 

significant change in house prices the housing wealth deviated from its long-run trend with 

consumption, labor income and financial wealth and ultimately was forced back to that trend 

(restoring this way the cointegrating relationship or contributing to the equilibrium 

adjustment). The housing wealth‘s reversal to deviation from the trend in mid 2000‘s is being 

observed at the present.  

If we assume that transitory components in total wealth come mainly from housing wealth 

rather than financial wealth, then the importance of total wealth disaggregation become even 

more obvious, as in the short-run dynamics housing wealth due to predominance of transitory 

shocks are more likely to stay significant than financial wealth. That is exactly the situation we 

observe in our analysis and a possible explanation to why the wealth variable is insignificant 

and omitted from the short-run dynamic model in the other Danish macroeconomic analyses. 

Short-run relationship between consumption and housing wealth implies, however, that 

transitory changes in housing wealth should be associated with transitory changes in 

consumption. Assuming that nearly all variances in movements in consumption are permanent, 

which supports the random walk hypothesis of consumption behavior and assuming that 

housing wealth has a large fraction of transitory components, we should not actually worry 

about the short-run effect of housing wealth on consumption as these variations in housing 

wealth and consumption may be not largely associated.  

The variance decomposition analysis might have also decreased the actual effect of the housing 

wealth on consumption, leaving financial wealth having more feedbacks on consumption 

spending than housing wealth does.  

The fact that the estimated results show almost the same MPCs out of financial and housing 

wealth can be explained by: (1) the accumulated housing wealth effect on consumption, which 

has been very high in the given time period due to the certain factors, and (2) the lower impact 

of financial wealth on consumption when including pension savings into financial market 

wealth (that also constitutes such a significant shares of financial assets) than it would be if we 

consider only stock assets.  
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4. Economic Policy 

In this section we begin with an overview of the main objectives and instruments of the current 

macroeconomic monetary and fiscal policies in Denmark. Further, we discuss what 

significance the link between private consumption and house prices has for the stabilization 

policy in general and for the fiscal policy reforms in the context of current economic situation. 

As a theoretic foundation, we use simple Keynesian consumption function and business cycle 

theory to discuss the possible short-run effects of the expansionary fiscal reforms on private 

consumption. The housing wealth effects, which are estimated in the previous chapter, will be 

the primary focus of this discussion, and the fiscal reforms will be limited to those that are 

proposed for personal taxation and income transfers. Furthermore, we evaluate the significance 

of the side effects of monetary policy on private consumption through interest rate changes. 

And lastly, we discuss whether an active response to the house price fluctuations can be more 

feasible within an alternative macroeconomic policy framework.  

4.1 Macroeconomic Stabilization Policy  

In the domain of macroeconomic policy two main policy categories can be distinguished: 

monetary and fiscal policy. In Denmark, there is a clear distribution of responsibilities between 

Danmarks Nationalbank, which is responsible for the monetary policy and the Danish 

government that sets the fiscal policy.  

Although fiscal and monetary policies have different sets of instruments that will be described 

below, they pursue common objectives regarding development of the aggregate economic 

variables. At the broadest level, there are two common long-term objectives of both fiscal and 

monetary policies, which together insure sustainable economic growth: (1) minimizing output 

gap created by economic cycles and (2) promoting the stable and sustainable trend of output 

growth, which is the result of Denmark being part of the EU‘s Growth-and-Stability pact 

(Andersen et al., 2001).  

The output gap represents the short-run deviations of actual output from the long-run natural 

rate of output; therefore, minimization of the output gap can be understood as reduction of the 

magnitude of fluctuations around the natural rate of aggregate income, (see Appendix 6, for 

illustration and more detailed discussion). Danish policy makers aim to minimize the 
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magnitude of output gap through stabilization policy. Although economists disagree on the 

effects of stabilization policy, generally it is believed that low cyclical volatility is desirable 

from the point of view of the overall welfare, since at least theoretically, the losses of the 

business cycle downturns are higher than the welfare gains of the economic recovery and 

positive cycles (Sørensen and Whitta-Jacobsen, 2005, pp. 600-605).  

The objective of output gap stabilization is interlinked with objective of stable and low 

inflation. Low consumer price volatility implies small deviation of actual prices from expected 

prices, which has a direct impact on the output gap
32

. From the Keynesian perspective, actual 

prices deviate from expected prices due to shifts in effective demand
33

, therefore, effective 

demand is considered the primary cause of economic fluctuations.  Since shifts in effective 

demand come from the so-called exogenous shocks, macroeconomic policy makers can reduce 

their destabilizing effect through stabilization policy, such as fiscal stimuli. Keynesian theory 

is considered useful for analyzing economic fluctuations, since its main assumptions
34

 are 

realistic approximation of the short-run behavior of firms and households, which, in turn, 

justifies approaching the problem of cyclical fluctuations from the aggregate demand side 

rather than from the supply side
35

 (Andersen, 2001, p. 14; Mankew, 2003, p. 520; Jespersen, 

                                                      
32

 Due to market imperfections, aggregate supply can be expressed by an equation: 

Y=Y* + α(P-Pe), α >0 

where Y* is the natural rate of output, Y is the actual rate of output, P is the actual price and Pe is the expected price level 

(Mankiw, 2003). The equation implies that output gap is determined by natural rate and the unexpected changes in the price 

level, α reflecting the sensitivity of output to those changes, i.e. 1/ α is the slope of short-run aggregate supply curve. Therefore 

unexpected changes in inflation, ceteris paribus, widen output gap. 

33
 ―Effective demand‖ is defined as the sum of the consumption and investment demand expected by the businesses, 

given the current level of employment. Effective demand curve represents the relationship between nominal price level and the 

level of national income. Position and slope of effective demand is determined through the IS-LM model (Mankew, 2003, pp. 

281-304).  

34
 The main assumption is market imperfections, such as sticky prices, sticky wages or imperfect information (Mankiw, 

2003, p. 348-358). For Denmark, the assumption of the sticky wages in the short and medium run is quite realistic, due to 

strong unions that have encouraged a fixed wage clauses, prolonged layoff notices among other costs of laying off workers. 

Due to market imperfections, shocks to aggregate demand cause actual prices to deviate from expected prices, as a result of 

exogenous shock, which cause the actual output to deviate from potential equilibrium level of output. This Keynesian view 

places expected effective demand at the core of firms‘ production planning, and fluctuations in unemployment. 

35
 Real business cycle theory advocates the supply-side view of economic fluctuations (Mankiw, 2003, pp, 500-520) 
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2005, p. 56). We will use Keynesian perspective for this discussion, since we focus on 

consumption response to house price fluctuations.  

Private consumption works as a link between house prices and effective demand; therefore the 

empirical findings in the previous chapter are important for output gap modeling and 

stabilization policy, see Figure 8. 

Figure 8: The qualitative link between house prices and consumption created by means of 

wealth effect and Tobin’s Q.   

 

 

 

 

 

 

 

 

 

 

From the economic modeling perspective, the macroeconomic policy formulation in Denmark 

would require modeling of the dynamic variables such as aggregate demand and aggregate 

supply. An integral part of such a model would include the household consumption function, 

which is part of aggregate demand and hence the estimation of the housing wealth effect when 

modeling the output gap becomes an intermediate but important step. Therefore, the empirical 

findings, discussed in the previous chapter, that reveal the presence of asset-specific wealth 

effect should be first of all relevant for output gap modeling. This is a simple implication, 

which is valid simply because estimation has shown that there is a cointegrating relationship 

between consumption and housing wealth, financial wealth and income. This implies that 

independently of the underlying reasons that are behind this effect in Denmark, the mare 
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acknowledgement of its existence and magnitude can make modeling of the output gap more 

accurate. Although the magnitude of the adverse effects of measurement errors in output gap 

have not been, to our knowledge studied empirically, similar studies have been done for US, 

where the effect has been rather significant (Orphanides et al., 2000). 

Stabilization policy in Denmark is the domain of fiscal policy makers, since monetary policy is 

bound by the EU directives regarding the Exchange Rate Mechanism (ERM)
 36

, making it 

virtually ineffective as a domestic stabilization policy
37

. The European Central Bank, on the 

other hand, can apply the interest rate instrument to maintain the primary objective of price 

stability in EU; the question is whether monetary policy makers should consider the indirect 

effect of interest rate changes on aggregate demand through wealth-consumption channel and 

how (see more about that discussion in Appendix 10).  

Since fiscal authorities are much less restricted by the overall objectives of the EU the fiscal 

policy in Denmark is the primary tool for smoothing the business cycle. As a general rule, 

fiscal authorities have two primary instruments for stabilization of the business cycle, which 

are various taxation packages as well as planning and allocation of the government spending. 

Since government spending is part of the aggregate demand, by expanding or contracting the 

fiscal spending, government is able to boost aggregate demand directly
38

. By changing the 

income tax levels and transfer payments the government can indirectly affect aggregate 

demand through consumption spending by households that are paying taxes. 

                                                      
36

 Since the monetary policy in Denmark is bound by the Growth-and-Stability Pact of the euro zone, the price stability 

through stable DKK/EUR exchange rate has the highest priority on the list of objectives of the DNB (DNB, 2003). 

37 
The fixed exchange rate policy is one of the two main options that central banks can choose from the other being a 

floating exchange rate. Conducting a monetary policy in the environment where international capital mobility is close to 

perfect implies, especially for the small opened economy, that a fixed exchange rate policy renders a monetary policy virtually 

ineffective for the mitigation of domestic business cycles. This is consistent with the Mundell-Fleming Model (see Appendix 

9), where, given the perfect capital mobility, an opened economy can pursue an independent monetary policy only if it is 

committed to a floating exchange rate (Mankiw, 2003, p. 326). Although most EMU countries follow the fixed exchange rate 

policy, except UK and Sweden, as a group they can act as if a country with a floating exchange rate and an active monetary 

policy (Andersen et.al., 2001, p. 98) 

38
 Government spending then feeds back into the income streams of corporate and private sectors boosting consumption 

and investment. This is known as a multiplier effect, for more details see (Mankew, 2003, p. 264). 
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The fiscal policy rule, when it is systematically responding to the output gap of the previous 

year (with a lag), is expressed by the following reaction function: 

𝐺𝑡  − 𝐺𝑡  ∗

𝐺𝑡∗
=  − 𝛼 ∙ ( 

𝑌𝑡−1− 𝑌𝑡−1∗

𝑌𝑡−1∗
), α ≥ 0         (4.1) 

 

Where G represents real public expenses for consumption and investment, and Y represents 

GNP. Structural levels are represented by Y* on top of the variables. The reaction function 

(4.1) implies that during the period of positive business cycle (Y > Y*), government 

expenditures G are lower than normal, and vice versa. The multiplier reflects how strongly 

government expenditures react to the output gap (Sørensen et al., 2008). In practice, however, 

the fiscal policy is formulated based on the expected output gap in the following year. It is, 

however, assumed that future output gap is strongly influenced by output gaps in the previous 

years (DØR, 2007). 

Besides the active fiscal response, economic cycles are also offset through the so-called 

automatic stabilizers (Mankew, 2003, pp. 382-383). Automatic stabilizers in Denmark are 

particularly effective for correction of short-run fluctuations, since they are rather large due to 

strong welfare mechanisms
39

 and have an instantaneous effect on aggregate demand. This is in 

contrast to the discretionary changes of fiscal policy, which takes time to take an effect on the 

overall economy. Automatic stabilizers complement the effect of an active policy response in 

an important way. Increasing their effect on the economy, ceteris paribus, makes the economy 

more vulnerable to the short-run cyclical fluctuations. Therefore, our estimated housing wealth 

effect should contribute to understanding and better policy response to the short-run economic 

fluctuations.  

In the next section we discuss the relevance of housing wealth effects for stabilization policy in 

more detail, using the specific example of recently proposed fiscal reform package in 

Denmark. 

  

                                                      
39

 The Danish welfare system implies that when economic growth becomes negative, government spending increases due 

to higher transfer payments and lower income taxes provoked by the rising unemployment.  
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4.2 Fiscal Stimuli to Private Consumption  

Recently the political debate in Denmark revolved around the fiscal reform, which had been 

outlined in the proposal of the Danish Tax Panel, ―Skattekomissionen‖, as of February the 2
nd

 

2009. The proposal was politically negotiated during the first half of 2009 with the aim to 

implement changes in the tax system in January 2010 (Skattekommissionen, 2009). 

The discussion around an appropriate policy response for stabilizing the economy became very 

relevant in light of the global ―financial crisis‖. The goal of the package for taxation reform, as 

we see it, was to stimulate the effective demand by boosting private consumption and 

investment. This is a classic example of the Keynesian stabilization policy trying to 

accommodate the negative exogenous shock to aggregate demand
40

, caused by the  ―financial 

crisis‖, which has began in US but spilled over to the international financial system and has 

affected consumer confidence and depressed future income expectations on a global scale. The 

global ―financial crisis‖ has affected Danish economy and is expected to continue depressing 

economic growth in several years to come (DØR, 2007). The decline in foreign demand for 

domestic export goods
41

 combined with declining domestic demand affected by an overall 

uncertainty and pessimistic expectations places stabilization policy response on the top of the 

agenda. The overall taxation reform package included a complex interplay between several 

elements that affect aggregate economy, we, however, focus only on those taxation changes 

that effect private consumption, i.e. labor income and property tax (Appendix 3). The empirical 

findings of significant housing wealth effects uncover some interesting dynamics of the 

combined effect that these two elements may have on the private consumption.  

Next we turn to the expansionary fiscal spending and discuss how its outcomes can be affected 

by the presence of housing wealth effects. Considering only private consumption the fiscal 

stimuli would be successful, if it can stimulate private consumption sufficiently enough, so that 

economic activity in terms of production and employment can return to its potential level as 

                                                      
40 The exogenous shock has pushed the aggregate demand off balance and correction towards the full capacity of 

production is expected to be slow and painful, therefore Keynesian view is that due to market imperfections, with ought 

government intervention, economy  will experience a prolonged period of high involuntary unemployment that will result in 

loss of welfare (Mankew, 2003).  

41
 Statistics provided by Dansk Industri, show that during the second half of the 2008, until November exports show a 

clear decline (Børsen, 23 feb., 2009, p. 18)  
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soon as possible. We demonstrate that the presence of housing wealth effects affects the 

potential outcomes of fiscal stimuli.   

4.2.1 Taxation 

In the tax reform package reported by the Tax Panel the labor income tax relieves were proposed 

to be fully financed through three main sources, which include increasing indirect taxation of 

homeownership, as shown in Figure 9 (see Appendix 3 for details).  

 

 

 

 

  

 

 

 

We have identified two main critical arguments of this proposal, which are related to the 

relationship between housing prices and private consumption:  

(1) it increases the user costs of the new and existing home owners, due to lower value of 

interest deduction (―rentefradrag‖), and 

(2) ) it is in violation of the current commitment to ―taxation freeze‖
42

 (―skattestop‖) (see 

Appendix 7 for more detail).  

Despite of the seemingly fully-financed reform, there is a certain danger that it could provoke 

expectations of future taxation increases or higher budget deficits (DØF, 2008).  

                                                      
42

 Another important element of the fiscal policy, which places additional restrictions on the use of fiscal policy since 

2002, has been the so-called ―skattestop‖, which translates as ―taxation freeze‖. ―Taxation freeze‖ is defined as unchanged tax 

and VAT-rates as well as unchanged property tax (Jespersen, 2005, p. 138) ―Tax freeze‖ has been criticized among others by 

Det Økonomiske Råd (2002) for weakening the automatic stabilization effects of the fiscal policy, since the contractionary 

fiscal policy under ―tax rfeeze‖ can be only carried out by using fiscal expenditure instrument. On the other hand, both 

expenditure and taxation instruments can be used for expansionary fiscal policy, since ―tax freeze‖ doesn‘t mean that taxes 

cannot be cut. 

Figure 9: Taxation reform and sources of financing 
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These elements of taxation package concern two different types of taxes. If the total tax T is 

represented by labor income tax (direct tax) 𝑇 𝑦  and tax unrelated to income (indirect tax) 

𝑇0 , then we have :  

𝑇 = 𝑇0 +  𝑇(𝑦)   (4.2) 

The decrease in ―rentefradrag‖ represents an increase in T by affecting 𝑇0 and the decrease in 

income tax effectively decreases T. The argumentation for and against these changes is often 

colored by the political agendas of the parties struggling to defend the interests of their 

respective groups of voters. Abstracting from the political side of the arguments, we turn to 

Keynesian theory of short-run fluctuations that is at the core of the traditional approach to 

policy analysis and supplement it with Ricardian equivalence perspective. Specifically, we 

consider two parallel effects of the change in income tax: 

- Direct effects on private consumption through change in disposable income  

- Indirect effects on private consumption through policy induced change in the value of 

housing wealth – since taxation schemes can affect the costs of holding housing and 

other assets, i.e. induce changes in user costs, it can impact (a) the value of existing 

stock of housing wealth and (b) the future development in value of housing wealth 

through market price changes.  

It could be argued that ―rentefradrag‖ is likely to have an impact on housing prices, since it 

increases user costs. Considering the current situation of plummeting housing market (see 

section 4.2.3), this could definitely accelerate the decline in demand for housing and offset the 

positive effect of higher disposable income on private consumption. 

Traditional view 

One specific of the traditional view on the short-term consumer behavior is that their current 

spending decisions are based exclusively on current income Y: 

Y = 𝑌𝑙  + 𝑅𝑖  = C+S   (4.4) 

Where 𝑌𝑙  is the labor income, 𝑅𝑖  is the profit mainly from the private investment, C is private 

consumption and S is spending. The short-term consumption function is therefore expressed as 

follows: 
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𝐶 = 𝐶0 +  𝑚𝑝𝑐 𝑌𝑙 − 𝑇(𝑌𝑙) + 𝑆𝑇    (4.5) 

where 𝐶0  stands for part of consumption which is uncorrelated with income, mps represents 

the relationship between temporary changes in disposable income and consumption, 𝑌𝑙  is the 

current labor income, 𝑇(𝑌𝑙) is labor income tax and ST is social transfers (Jespersen, 2005, p. 

57). 

It follows that the immediate short-term effect of lower labor income tax 𝑇(𝑌𝑙), is to increase 

disposable income and stimulate the private consumption. In this case consumers do not 

consider the full dynamic negative effect of lower ―rentefradrag‖
43

, since they do not base their 

current consumption decisions on the future considerations of housing wealth. The effect of the 

―rentefradrag‖ in this case can be viewed as a decline of  𝐶0  which would shift the C schedule 

downwards, see Appendix 8. The decline in 𝐶0 , however, is smaller in this case than in the 

case when the future dynamic effects on house prices are anticipated by consumers. Therefore, 

the positive effect of labor income tax cuts is partly offset by the decrease in 𝐶0.  

There are several explanations as to why consumers may ignore the future effects of taxes on 

their incomes and wealth: myopia and/or expectations that burden of the future problems can 

be shifted to future generations (Mankew, 2003, p. 417) Although it is possible that some 

consumers do exhibit this type of behavior, it is quite unlikely that on aggregate they are all 

ignorant of the future and do not allow their expectations to have an influence on the current 

spending decisions. We explore below what may happen if future consequences of the income 

tax cut and changes in ―rentefradrag‖ are anticipated and have an effect on current spending 

decisions.  

Ricardian equivalence 

There is a possibility that income tax reductions would increase the savings rate instead of 

consumption. This is plausible, especially when the current tax cuts are expected to result in 

the future tax increases. Theoretically it is possible when there is a full degree of Ricardian 

                                                      
43

 Reducing the value that households could get when deducting mortgage interest payments from taxable income, 

effectively increases user costs of home ownership, which is likely to have a negative impact on already sharply declining 

housing demand and reduce prices even further. Since our empirical results indicate that reduction in house prices will directly 

influence private consumption, the proposal of decreasing ―rentefradrag‖ value is likely to have a pro-cyclical effect which will 

in the best case partly offset the stimulating effect of income tax cut.  
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equivalence
44

, which implies that consumers anticipate that a temporary tax cut will be 

followed by a tax increase in the future and in response they increase current saving instead of 

current consumption (Mankew, 2003, p. 415) One key assumption of the Ricardian 

equivalence view is that consumers base their current consumption decisions on both current 

and expected future income. Assumption of forward looking consumers is also central in our 

paper and consistent with the LC-PIH theory, therefore, we strongly favor this view.  

Whether future tax increases are currently expected by consumers in Denmark is, however, 

dubious. The possibility of future tax increases were denied by the government since Anders 

Fogh Rasmussen‘s announcement of the long-term taxation freeze policy. This have possibly 

insured the tax payers against higher future taxes and discouraged the increase in savings. 

However, the average perception of this claim is difficult to assess, since it highly depends on 

perceived trustworthiness of the political claims. The possibility that the income tax cut will 

have no effect on private consumption, following the scenario of Ricardian equivalence view, 

depends on how the current political debate and its outcomes affect expectations of 

households. If for one reason or another, the average perception is that government is likely to 

go back on its commitment to taxation freeze, it is very possible that savings rate, instead of 

consumption, will increase.  

Let us assume, for the sake of argument, that aggregate taxation will not be increased in the 

future following the present commitment to the taxation freeze policy. This leaves only three 

possibilities for offsetting the income tax cut – reduction of the future government 

expenditures, higher budget deficit or higher taxation of other items on the household‘s balance 

sheets. The proposed fiscal reform left no room for the reduction in government spending; 

moreover, the depth of financial crisis requires expansion of the government spending, which 

is currently considered in the form of so-called ―growth package‖
45

, which basically implies an 

expansion of the government spending. Although there has been a very balanced development 

of the public expenditure in Denmark since the focus on the public debt has been strengthened 

                                                      
44

 Ricardian equivalence is a view that financing government spending by debt is equivalent to financing it by taxes, 

therefore, government expenditure financing has an impact on how consumers react to tax cuts. According this view, instead of 

expanding private spending, as in the ―traditional view, consumers increase savings to make sure that they can pay expected 

future tax increase. As a result decrease in public saving is offset by increase in private spending. (Mankew, 2003, pp. 415-

416) 
45

 Lars Løkke Rasmussen has explained in the interview to Dagbladet Børsen, that growth will be promoted gradually, 

and initiatives will include several areas: expanded credit to the banking sector, expanded credit to exporting corporations, 

higher traffic investment, prolonged deadlines for corporate tax (Børsen, 06.03.2009) 
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due to EU-budget rules, expected expansion of the government spending is likely to increase 

the negative public balance substantially
46

. Since the long-term costs of large budget deficit 

can be very detrimental, financing labor income tax cut through non-income related taxation, 

exemplified by the ―rentefradrag‖ reduction among other things, becomes worth considering. 

We, however, see the detrimental effects of this type of taxation due to wealth effects on 

private consumption. Especially on the short-run, significant housing wealth effects point out 

that the labor income stimulus to private consumption could be offset through the negative 

wealth effect.  

This leaves two possible scenarios: worst case: positive effect of the labor income tax will be 

offset through (a) higher savings rate after the reform and (b) negative housing wealth effects; 

best case: negative housing wealth effects will significantly decrease the boost in private 

consumption in case consumers are forward looking and negligibly if consumers behave 

according to traditional view. We find it though unlikely that the proposed tax cut would be all 

consumed leaving the savings rate unchanged, as in the traditional view. To conclude, for any 

policy that attempts to stimulate private consumption we find any fiscal initiative that may 

depress house prices through any of the fundamental drivers is highly inappropriate in the 

current situation of declining housing demand and high income uncertainty in Denmark.  

4.2.2 Government Spending 

An increased government spending can have some indirect ―second-round‖ effects on the 

private consumption through housing wealth effects. The Keynesian IS-LM model  

demonstrates that an increase in government expenditure can result in an interest rate rise, 

known to be the reason for so called ―crowding-out‖ effect (Mankew, 2003, pp.282-283). Since  

interest rate is one of the fundamental drivers of the house prices and also has an impact on the 

user costs of the new homeowners, a rise in interest rates provoked by the government 

expenditure can act as a depressing factor on demand for housing.  

                                                      

46
 Budget deficit quote, implies that the public expenditure should give either a close to zero budget deficit, or a public 

budget surplus.  Financial accelerator effect describes the situation when excessive government borrowing changes the risk 
profile of the country, which pushes up the interest rates and crowds out investment (Mankew, 2003) 
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It is, however, highly uncertain whether and how the increase in government expenditure will 

impact the interest rate. The strength of the rise in interest rate as a response to the stimuli 

through government expenditure depends on the type of financing chosen by the government 

for the expansion as well as on the reaction of the money supply, controlled by the central bank 

(Hillier, 1991, pp. 117-140). Therefore, we merely point out that such indirect effect is highly 

possible, but it is uncertain whether and how it will manifest itself. In case the interest rates 

will rise, ceteris paribus, the tax-induced fiscal stimuli discussed in the previous section will be 

somewhat offset through the negative wealth effects.  

4.2.3 Outlook for the Housing Market Development 

Since the collapse in house prices in 2005, an average household in Denmark has seen an 

increase of 3,000 DKK per month, resulting from increased interest and higher commodity 

prices
47

. The central bank estimates that, on average, householders now use 15 % of their 

disposable income to pay interest on loans. This is an increase from 10 % over the course of 

three years
48

. There is reassurance from the financial sector that Danish homeowners have low 

sensitivity to changes in interest rate (due to fixed-interest or capped adjustable-interest 

payment), have a good buffer (they have moderately taken out additional mortgages in times of 

surging house prices) and, therefore, are going through the weakening housing market without 

severe damages
49

.  

However, the continuous economic slowdown and people‘s vulnerability to unemployment are 

those factors that may actually lead to increasing number of homeowners failing to repay 

mortgage payment. This considers especially those homeowners who initially financed their 

mortgage loans through deferred interest payments (interest-only payments) and those who 

have an option of refinancing their loans to deferred interest payments now. In case the 

economic slowdown continues till their payments become substantial, they will find 

themselves unable to meet the repayments. The number of foreclosures that has been creeping 

up since 2007 is likely to increase even more
50

. 

                                                      
47

 WSWS (2008) 
48

 WSWS (2008)  
49

 Realkreditrådet (2008) 
50
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The projection for coming years operates with falling house prices, although they will 

cushioned by robust growth in real incomes, a moderate level of interest rates and a continued 

low unemployment rate (DNB, 2008). 

4.5 Part Conclusion  

The possibility of housing wealth effects offsetting income-related boost to consumption places 

the ability of the fiscal policy to offset the downturn in business cycle through aggregate 

demand stimulation under a serious uncertainty. In the context of significant housing wealth 

effects in Denmark, falling housing prices driven by the strong pessimistic expectations and 

uncertainty, will work against the income tax stimulus and could offset any positive effects on 

private consumption.  

Furthermore, short-term effect of the expansionary fiscal response based on proposed taxation 

schemes is likely to have a limited effect since existing lags of the consumption response to 

changes in income, housing wealth and financial wealth make it difficult to offset the 

immediate effects of the negative economic cycle.  

In a situation, when income tax relieves have an uncertain effect, knowing that wealth can be 

effective drivers of private consumption should be of some interest to policy makers. If an 

expansionary tax reform targeted to increasing disposable income is likely to have limited 

effect in the current economic climate, the fiscal stimuli based on the expansion of government 

spending, should be considered as a necessary supplement. 

It could happen that the difficult tradeoff between high budget deficits, future tax increases or 

lower government spending would eventually require prioritizing between expansion of 

government spending and income tax relieves. In that case, we see the role of government 

spending as a more effective immediate stimulus to the economy, mainly due to its direct 

stimuli to aggregate demand bypassing the lagged responses of consumption and negative 

offsetting impact of the housing wealth effects. In general, the existence of the housing wealth 

effects makes the successful fiscal stimuli to aggregate demand through private consumption 

highly uncertain. Therefore, the stimuli through government spending and investment could be 

a necessary supplement. 
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5. Final Conclusion 

Our interest in this paper is to use a theoretically grounded empirical study that takes a more 

comprehensive account of the role housing market development plays for private consumption 

dynamics. We investigate the controversies behind this relationship with an aim to bring the 

debate one step closer to understanding this  link and direct implications of this relationship for 

macroeconomic policy in the highly uncertain economic climate of today.  

Economic theory is one of the main building blocks in this paper and it serves mainly as a 

foundation for the empirical model. One subtype of economic theories that we use in this 

paper, belongs to the 20th century main stream of economic thought, i.e. neoclassicism or 

Neoclassical Economics (NE). The notion of complete rationality, frictionless environment and 

perfect foresight and general equilibrium are all at the foundation of neoclassical economics. It 

is important to acknowledge existence of the limitations due to such assumptions, since this 

realization have led us to be modest with regard to interpretations and conclusions that we 

make in this paper and it has also motivated us to look for alternative directions that can 

enhance the theoretic foundation of the paper.  This has lead us to the field of Behavioral 

Economics (BE) which has been used as a complimentary theoretical perspective.  

Keynes, being one of the first proponents of BE, drew attention of economists to theory of 

short-run fluctuations as a good synthesis of how macroeconomic variables behave on the 

short-run, reflecting behavioral foundations of Keynes‘ thinking. The main problem with using 

BE is the difficulty of quantifying its findings at an aggregate level, since the agent‘s behavior 

is studied individualistically and representative agent assumption can‘t always be used. The 

micro-level data is necessary to make any plausible hypothesis regarding which assumptions of 

the classical theory should be modified to better capture the behavioral dynamics. This 

represents a major limitation that affects practical applicability of this approach. Since it was 

deemed ―beyond the scope of this study‖ to collect a micro-level data, we modestly make a 

qualitative discussion when using arguments derived from BE line of research. So, the insights 

that we gain from neoclassical economics had served as the main inspiration in this study for 

construction of the empirical model while behavioral economics has been a useful supplement 

for interpretation of the results. 
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Having reviewed the consumption theory from various perspectives we can say that 

controversy regarding housing wealth effects arises mainly due to the arguments that ignore the 

frictions and imperfections of the housing and rental markets. Assuming perfectly competitive 

and complete markets and rational expectations, consumers according to LC-PIH should 

anticipate correctly the future growth in wealth and distribute it over the lifetime consumption 

schedule in such a way that marginal propensity to consume out of all types of wealth should 

be the same and just above real risk free interest rate. The degree of market frictions, 

borrowing constraints and differences in formation of expectations associated with each asset 

type, however, can explain the differences in marginal propensities to consume out of different 

wealth classes – financial and housing wealth.  

To understand the forces at play during the short-run consumption fluctuations, we have 

looked at the models of consumption optimization decisions of an individual consumer 

(Keynesian approach) as well as examine what can cause market frictions using intertemporal 

models of consumer choice (LC-PIH). Opinions of economists with regard how to reconcile 

Keynesian approach with the LC-PIH diverge, a compromise, however, could be to assume 

that a certain share of consumers behaves according to Keynesian models and others choose 

optimal consumption paths as in LC-PIH. Since it is hard to choose a line of explanations that 

belongs exclusively to one theory of consumption, we found it beneficial to utilize both.  

Keynesian approach to rational consumer choice model has revealed that optimal consumption 

choices of different groups of consumers, namely homeowners trading up, homeowners trading 

down, mortgage bond holders and renters, are likely to react differently to the house price 

increase and their reactions could actually favor the existence of housing wealth effects on the 

aggregate level due to several factors: 

o the negative income and substitution effects of the house price increase could be well 

offset by the positive income effect under condition that a homeowner can convert the 

increase in her housing equity into consumable liquid capital; 

o  with refinancing as one of the way of tapping into equity, capital losses of mortgage 

bond holders can appear to be lower later in time than capital gains of borrowers today 

depending on interest rate changes; 

o  unrealized wealth effect; 
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o  consumption of renters could respond positively to house price increases due to 

perception of homeownership unavoidability; 

o  possible negative response of renter‘s consumption could be limited if rental prices do 

not respond with complete efficiency to house price changes.  

The model of rational consumer choice can also demonstrate some differences between 

financial wealth and housing wealth, which can explain why financial wealth effect is more 

straight forward then housing wealth effect: (a) financial assets are not accounted as part of 

consumption and therefore there would be no offsetting substitution effects due to appreciation 

in their value, (b) since stock assets are more liquid, the positive income effects due to 

appreciation in financial equity can be realized easier than that in housing equity. As a result - 

keeping the interest rates constant - the capital gains related to financial wealth would have 

only positive income effects on consumption.  

Using the model of intertemporal consumption choice, we have shown that there are other 

factors that could favor or discourage housing wealth effects on the short and long run: 

(i) Not only expected permanent shocks but also unexpected permanent shocks to 

capital gains are reflected in the long-run MPC out of housing wealth; therefore, any period-

and-country- specific unexpected shocks would affect the size of housing wealth MPC. The 

character of the unexpected shocks would also have an effect, i.e. if borrowing constraints were 

systematically lower during the period that would represent an unexpected shock that has a 

positive effect on housing wealth effect. 

(ii) A positive shift in average expectations can have an amplifying effect on the 

association between housing prices and consumption in the medium-to-long run; therefore, if 

the time period has been dominated by positive shocks to expectations, it would positively 

affect the housing wealth MPCs.  

(iii) Since interest rates are among fundamental drivers of the house prices, exogenous 

shocks to interest rates can be partly reflected in the marginal propensity to consume out of 

housing wealth; therefore, the relative share of positive versus negative shocks to interest rates 

would have an impact on the estimated response of consumption to house prices. 
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The theory of intertemporal choice suggests that if expectations of persistent future capital 

gains react to the transitory fluctuations in housing and financial wealth, the intertemporal 

budget constraint would shift significantly, strengthening the effect of housing or financial 

wealth on consumption. Any differences in the degree of permanency of capital gains among 

these two asset types will contribute to the difference in their association with private 

consumption.  

Since conditions that favor or discourage persistent housing wealth effects are highly country 

and period specific, we have examined some of them for Denmark, before we have started the 

analysis of empirical data. It was found that most of the conditions for Denmark since 1980 

were in favor of positive housing wealth effect on total private consumption.  

- A high degree of mortgage market liberalization and mortgage product innovations 

have lowered the borrowing constraints for homeowners by improving liquidity of the 

housing equity. As a result conditions for mortgage equity withdrawal have improved 

significantly; this has likely encouraged homeowners to capitalize a higher share of the 

real appreciation in housing equity. Financial deregulation of the lending markets 

should not affect the long-run equilibrium value of consumer spending but it would, 

however, increase its short-term speed of adjustment. Therefore, to the extent that rising 

housing equity withdrawals reduce the borrowing constraint, and that most of financial 

liberalization took place during the estimation period, this could be reflected in the 

long-run estimated relationships. 

- Inefficient rental market in Denmark would limit the response of rental prices to house 

prices, therefore the full extent of the negative income and substitution effects on the 

consumption of renters would be prevented. Moreover price regulation would make 

rental housing increasingly attractive during periods of prolonged house price 

increases; therefore, the proportion of renters who save for downpayments during this 

period is likely to decline, which would boost the consumption of renters. 

- Unrealized housing wealth effects could have also taken place during this period in 

Denmark, since the climate was favorable for optimistic future expectations boosted by 

the prolonged period of positive housing cycle and especially coupled with myopic 

behavior encouraged by the mortgage product innovation of the last decade.  
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The empirical estimation has confirmed the presence of positive effect of housing wealth on 

private consumption (in the time period of 1980-2005). Specifically, in our empirical analysis 

we have come to the following results: 

- there is a long-run cointegrating, or equilibrium, relationship between total 

consumption and household disposable income, net housing and net financial wealth; 

- housing wealth has a positive and significant effect on consumption in the long-run; 

- the long-run elasticities of consumption with respect to housing wealth and financial 

wealth  and MPCs are almost the same (1DKK increase in housing and financial wealth 

is estimated to increase consumption  by around 0.05DKK); 

- housing wealth has a positive and significant effect on consumption in the short run, 

unlike financial wealth (the short-run elasticity of consumption is estimated to be 

around 0.1). 

The empirical results though should be interpreted cautiously, if we believe that they require 

re-evaluation via permanent-transitory shock decomposition. In case housing wealth 

development is largely affected by transitory shocks, unlike the other variables that are 

dominated by permanent shocks and are classical random walks, estimated MPC from housing 

wealth would be lower. The method has not been implemented in our study, but may be 

considered it as a relevant future extension to the empirical analysis.  

The results of our analysis also raise the question of what could be the reasons of the similar 

impact of financial wealth and of housing wealth on consumption (MPC), in contrast to our 

prior expectations formed by the empirical evidence from international studies. The estimated 

similar effect of financial and housing wealth on consumption can be mainly attributed to the 

fact that a significant part of financial wealth in our analysis constitutes pension savings and 

also to those factors that speak in favor of positive housing wealth effect in Denmark. The 

latter has increased the impact of housing wealth on consumption. The former, on the other 

hand, decreases the effect of financial wealth in comparison to the alternative definition of 

financial wealth as stock wealth, since  

 it is easier to withdraw equity from housing assets than pension savings;  

 pension savings give stable capital gains, so degree of permanency may be larger for 

financial wealth than that for housing wealth; 
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  unlike stock assets, pensions and securities, just like housing equities, are held by 

households of all income groups; 

 the value of stock shares are easier to measure than housing assets; however, many 

consumers may not be aware of the exact value of their indirect share holdings, such as 

pension funds, until they are close to retirement age. So, both properties of financial 

and housing wealth have lead to the similarity in estimated long-run MPCs.  

The comparative analysis of our findings with the other Danish macroeconomic models – 

ADAM, SMEC and MONA – has brought the following results. Only ADAM has the wealth 

variable significant in the short-run, but it could be due to a shorter time period and another 

definition of housing wealth. In SMEC and MONA the wealth variable is insignificant and, 

therefore, omitted, because consumption responds to wealth with a quarter lag. We can add 

another possible reason of the wealth insignificance in those models: housing wealth may be 

more affected by transitory shocks than financial wealth, so disaggregation of wealth might 

leave at least one type of wealth significant in the short-run model. MONA is our closest 

benchmark, and our model is different from MONA is two ways:  

(i) in our model the wealth change effect is present in both long and short run; 

(ii)  (ii) in our model, the adjustment to the long-run disequilibrium is slightly slower, 

but still within a reasonable range. 

The use of micro-level household data in cross-sectional analysis instead of the aggregate data 

could have produced more robust results. Moreover, it can contribute with some interesting 

insights about the causal relationship between housing prices/wealth and consumption in 

Denmark. Having used only the macro-level model, we are still uncertain about what factors 

are responsible for the transmission of the asset price fluctuations to consumption at the end of 

the analysis, since their effect has been reduced to a single number that represents the elasticity 

of aggregate consumption with respect to housing wealth. It is though very difficult to test for 

the existence of these factors quantitatively due to already mentioned lack of the theoretical 

consistency between mainstream equilibrium theories of consumption and behavioral 

economics. The usual practice is therefore, to test empirically for such factors by adding them 

to the empirical model using various proxies. This however, could be a topic for further 

research. 
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The estimated effects of housing price changes on households‘ consumption carry significant 

policy implications. Macroeconomic policy in Denmark is aimed at achieving the long-term 

economic growth and minimal output gaps. As in Denmark the primary objective of monetary 

policy is to insure a stable krone rate, the stabilization of the business cycles is an element of 

fiscal policy.  

From the economic modeling perspective, the macroeconomic policy formulation in Denmark 

would require modeling of the dynamic variables such as aggregate demand and aggregate 

supply. An integral part of such a model would include the household consumption function, 

which is a part of aggregate demand and hence the estimation of the housing wealth effect 

when modeling the output gap becomes an intermediate but important step. Therefore, the 

empirical findings that reveal the presence of asset-specific wealth effect should be first of all 

relevant for output gap modeling. This implies that independently of the underlying reasons 

that are behind this effect in Denmark, the mare acknowledgement of its existence and 

magnitude can make modeling of the output gap more accurate. 

The active fiscal response has been necessary in the current economic situation, since the 

negative demand shock is very large and the offsetting effect of automatic stabilizers is not 

sufficient to prevent a deep recession. The focus on the direct and indirect taxation changes 

under the latest fiscal reform proposal places the link between house prices and private 

consumption under consideration. The tax changes have two implications which work in 

opposite directions from the point of view of their effect on private consumption: 

 direct effects on private consumption through change in disposable income;  

 indirect effects on private consumption through policy induced change in the value of 

housing wealth: since taxation schemes can affect the costs of holding housing and 

other assets (changes in user costs), they can affect  

(a) value of existing stock of housing wealth, and  

(b) future development in value of housing wealth through market price changes.  

The estimated short-run and long-run MPCs out of housing wealth suggest that in the period of 

plummeting housing market, the changes in indirect taxation of homeownership can definitely 

accelerate the decline in demand for housing and offset the positive effect of higher disposable 

income on private consumption. The degree of the offsetting effect would depend on the 
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relative importance between direct immediate and indirect future consequences of the fiscal 

reform which leaves two possible scenarios: worst case: positive effect of the labor income tax 

will be offset through (a) higher saving rate after the reform and (b) negative housing wealth 

effects; best case: negative housing wealth effects will partly decrease the boost in private 

consumption. In the current situation, however, any attempt to stimulate private consumption, 

would be negatively offset if the fall in house prices would be in parallel accelerated. 

Although we only draw qualitative conclusions with regard to policy implications, this 

discussion is still relevant as a starting point that can stimulate further research of the link 

between the house price-consumption nexus and macroeconomic policies.    
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Appendix 1a: Intertemporal Optimization of Consumption - Graphical 

Illustration  

Source: Adopted from Frank R. H. (2003). 

The indifference curves graphically represent consumer preferences depicting combinations of 

current and future consumption for which total utility is constant. Total utility reflected by 

lower indifference curve is lower than total utility reflected by higher indifference curve. The 

shape of the intertemporal indifference curve reflects how patient a consumer is with respect to 

their consumption decisions, i.e. it reflects the rate at which consumers are willing to trade 

current consumption for the future consumption, holding the total utility constant. The optimal 

intertemporal allocation reflects the tangent of the intertemporal budget constraint to the 

highest attainable indifference curve, as shown in Figure 1. The budget constraint reflects the 

limitations to the intertemporal consumption tradeoffs and it is based on the real interest rate 

and total real income of the consumer attainable in all the periods. 

The total real income consists of income in period t and income in period 𝑡 + 1. If income in 

period 𝑡 + 1 is assumed known, the risk free real interest rate can be used as cost of borrowing 

against future income or interest rate for saving some of the income in period t for 

consumption in period 𝑡 + 1.  

It follows that in period t, three options are possible: (1) current consumption is less than 𝑌𝑡  , 

which results in positive savings rate, (2) current consumption is equal to 𝑌𝑡  , which gives a 

zero savings rate, (3) current consumption is higher than 𝑌𝑡   , giving negative savings rate. 

Total possible consumption for period t is equal to present value of the total current and future 

income, i.e. 𝑌𝑡  +(𝑌𝑡+1 )/(1 + 𝑟) – horizontal intercept of the budget constraint. Shifting all of 

the consumption to the next period would amount to 𝑌𝑡  ∗  1 + 𝑟 + 𝑌𝑡+1  – the vertical 

intercept of the budget constraint.   
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Let us consider the optimal consumption allocation in case of the lender and borrower, as in 

Figure 1 and Figure 2, respectively. We consider a case with no borrowing constraints, which 

is consistent with the assumptions of the LC-PIH regarding perfect credit markets and 

unconstrained access to borrowing by households and then discuss how the analysis and its 

outcomes with regard to the role of wealth effects on household consumption change once we 

consider credit constraints. Since the tradeoffs between consumption today and consumption 

tomorrow are only possible when credit markets allow lenders and borrowers to trade, we need 

to consider both lenders and borrowers. The borrower‘s intertemporal preferences reflect her 

desire to have a higher consumption today Cb1 then her income Yb1  allows her to. The 

borrower‘s consumption today Cb1 is financed by credit, which will have to be repaid in period 

2, decreasing her future consumption from Yb2  to Cb2 . This allows her to be exactly at her 

optimal current consumption level Ob1 that matches her intertemporal preferences, represented 

by the indifference function I2, and the intertemporal budget constraint DB. The slope of the 

budget constraint DB equals −  1 + 𝑟  where r can be regarded as a real short-term interest 

rate controlled by the central bank. The lender, on the other hand, prefers to consume today 

less than her current income 𝑌1, and instead to have consumption 𝐶2, which is higher than his 
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future income 𝑌2 i.e. he prefers to move from A to  𝑂𝑙1 

Shifts and turns of the budget constraint can happened due to shocks to total income or real 

interest rate, see Appendix 1b for more detailed illustration of the shocks due to interest rate 

changes. Shocks can come, among other things, from the macroeconomic policy decisions. A 

change in income in either period will result in a shift of the budget constraint, while a change 

in interest rate will cause the budget constraint to change the angle - increase in the interest rate 

gives a steeper budget constraint 

 

  



121 

 

 

Appendix 1b: Interest Rate Change and Shift in Optimal Consumption 

Tradeoffs  

Source: Adopted from Frank R. H. (2003). 

 

Below is the schematic representation of how the change in interest rate r affects the optimal 

consumption for the borrower (Figure A1) and lender (Figure A2).  
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rotates around A, reflecting that they can gain more consumption tomorrow and give up less 

consumption today. In aftermath, this results in a negative income effect for borrowers and 

positive income effect for lenders. Besides income effect, however, there is also a substitution 

effect at work, which means that change in r also affects the savings rate. When r rises, savings 

rate increases and therefore, C 1  falls and C 2  rises, i.e. substitution effect on C 1   is negative. 

For the borrower, wealth effect on C 1   is also negative, while for the lender, wealth effect on  

C 1   is positive. This implies that the total effect of a rise in real interest rate on current 

consumption is not clear cut. As a general stylised relation, in this context, however, the 

stringer the income effects and the weaker the substitution effects, the stringer the wealth 

effects on consumption.   
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Appendix 2: Time Series Development (Levels) – Combined and 

Individual 
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Appendix 3: Time Series Development (First and Second Difference) 
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Appendix 4: Autocorrelation  Detection  
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Appendix 5: Heteroscedasticity Detection  
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Appendix 6: Recessionary and Inflationary Output Gap – Illustration 

and Discussion 

Source: adopted from Mankiw (2003) 

 

The notion of output gap is a short-run phenomena and its origin is explained usually by 

market imperfections or frictions that cause a short-run aggregate supply (SRAS) curve to be 

upward sloping. There are three different but complimentary theories that explain an upward 

sloping SRAS (a) the sticky-wage model (b) the sticky-price model (c) the imperfect 

information model.  

Despite of the source of market imperfections, however, aggregate supply can be expressed by 

an equation: 

Y=Y* + α(P-Pe), α >0 

where Y* is the natural rate of output, Y is the actual rate of output, P is the actual price and Pe 

is the expected price level. The equation implies that output gap is determined by natural rate 

and the unexpected changes in the price level, α reflecting the sensitivity of output to those 

changes. Changes in the expected inflation Pe cause shift in the SRAS curve. This equation for 

SRAS provides an explanation for why stable inflation is an important target for the 

macroeconomic policy makers. By making prices predictable, policy makers can reduce output 

gaps.  
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A recessionary output gap occurs when, aggregate demand falls below its natural rate. This is 

reflected by the shift of the AD curve to the left towards AD`. To close the recessionary gap, 

GNP is stimulated to grow above normal growth rate, until the effects of the aggregate demand 

shock are eliminated. 

 

If the aggregate demand has been growing with above normal growth rates responding to 

positive demand shocks for a prolonged period of time, an inflationary gap can occur. A 

positive demand shock can be for example an unexpected monetary expansion, such as 

innovative mortgage products. In this case, actual prices rise from P1 to P2, causing actual 

prices to deviate from expected and inflationary gap occurs, and economy is at point B. The 

output gap would eventually close by itself in the long run when expected prices Pe adjust to 

the actual prices, then the SRAS shifts upwards to SRAS`, the economy moves to the new 

long-run equilibrium C, with permanently higher prices P3 and output at its natural rate Y*. 
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Appendix 7: Tax Reform 2009 - Summary of the Changes to Private 

Income Taxation 

On February the 2
nd

, 2009, the report by an independent expert panel - the Tax Panel 

(Skattekommissionen) – to the Danish government has included proposed changes to the 

taxation of private individuals. The aim of the reform is, broadly speaking, to reduce taxes on 

employment income and to find the means to finance it. The main items for the proposed 

changes are directed to the economy of private individuals and include expansionary as well as 

contractionary elements. The concise summary is presented below. 

 
 

  

Tax reliefs on individuals: 

 

 Abolishment of the 6% middle-bracket tax rate. 

 Lowering of the top-bracket tax rate by 1.5% from 15% to 13.5%. 

 Increase of the top-bracket tax limit by approximately EUR 5,000 to around EUR 56,000 (2009 

figures). 

 Fixing of the highest marginal tax rate at 54.6% (including church tax and social security 

contributions). 

 Lowering of the bottom-bracket tax rate from 5.25% by 1.5% 

 Increase of the employment allowance from 4.25% to 7%, the maximum being EUR 3,000 (before 

EUR 1,800). 

 

A key point in the Tax Panel’s proposal is to decrease the value of interest deduction – and certain 

other allowances - to 25% from currently 33%, which shall serve as part of the financing for the 

labor income tax relief. Such reductions will to a great extent affect all homeowners and the purpose 

of the proposal is in fact to stabilize the housing market and to curb the incentive to incur debt. Due 

to the financial crisis, the interest reduction will be gradually effected over a period of three years 

from 2012 to 2015. 

 

The Tax Panel proposes a reduction of the tax rate on share income (capital gains and dividends) to 

the following rates: 

 25% for income up to approximately EUR 6,500 and 

 40% for income exceeding EUR 6,500. 

 

Today, the tax brackets for share income are: 

 28% on share income up to approximately EUR 6,500 

 43% on share income between EUR 6,500 and 14,100 

 45% on share income exceeding EUR 14,100 

 

 

 

 

 

 

Source: Bech Bruun News (2009) 
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Appendix 8: Short-term Consumption Function in the Simple Income 

Expenditure Model 

Source: Jespersen, 2005, pp. 57-60.  
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Appendix 9: Mundell-Flemming Model of a Small Opened Economy  

Source: adopted from Mankew (2003). 

 

The analysis is based on the Mundell-Fleming Model of a small opened economy with perfect capital 

mobility. Within the Keynesian framework of IS-LM model, Mundell-Flemming model provides a 

close description of Danish economy. It describes an economy that participates in the international and 

financial markets, but cannot influence them, or in other words, economy is a price takes when it comes 

to capital flows and domestic interest rates are determined outside of the domestic economy.  

R = R*,  

where R is the domestic interest rate and R* is the world interest rate, or in the case of Denmark, R is 

the rate set by the European Central Bank. This model is useful for analyzing short-run fluctuations.  
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Appendix 10: Monetary and Banking Policies 

 

Monetary policy 

Monetary policy in Denmark is formulated as a response to the ECB interest rates to support 

the EUR/DKK exchange rate stability (even though Denmark is outside the euro zone), so it 

cannot use the interest rate instrument to counter the effect of large fluctuations in asset prices. 

The ECB, on the other hand, can apply the interest rate instrument to maintain the primary 

objective of price stability.  By adjusting the official interest rate the central bank's monetary 

policy can influence demand from households and business enterprises for goods and capital 

goods, thereby ensuring stable price development (interest rate channel). However, monetary 

policy can also affect aggregate demand indirectly via the impact of interest-rate adjustments 

on asset prices, e.g. housing prices through the wealth effect on consumption (consumption-

wealth channel): the interest rate changes directly affect user costs of the homeowners and, 

being fundamental drivers of the demand for housing, user costs transmit interest rate changes 

to price fluctuations. Although the role of consumption-wealth channel is limited and there are 

other channels at play (see ECB, 2005) the transmission of interest rates to the real economy is 

partly affected by the nature of the wealth effect and it should be taken into consideration by 

policy makers.  

There is general agreement that when asset prices fall sharply – for example, after bursting of 

the asset price bubble – monetary policymakers should respond promptly and aggressively to 

contain inflation and stabilize output. However, there is much less consensus on how best 

respond to rising asset prices. 

Some participants in the debate about how monetary policy should respond to asset prices, 

such as Bordo and Jeanne (2002), Borio and Lowe (2002), and Cecchetti at al (2000), have 

taken the view that central banks should respond to extreme deviations of asset prices from 

fundamentals because of the risks they generate of future instability. Others, such as Bernanke 

and Gertler (2001), Greenspan (2002), and Mishkin (2007), have argued that the current 

inflation-targeting framework is capable of dealing with asset-price bubbles, through their 

effects on future output gaps and on inflation. They argue that the difficulties of identifying an 
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asset bubble and the uncertainties and lags in the transmission process make pre-emptive action 

close to impossible. 

Others argue that there are benefits in ―leaning against the wind‖, that is increasing interest 

rates to stem the growth of house price bubbles and help restrain the buildup of financial 

imbalances (Borio and White, 2004; and Bordo and Jeanne, 2002). Timely measures with 

small interest rate adjustment than otherwise could be required, would make it possible to 

avoid a subsequent strong decline in activity and inflation, and achieve more stable 

development in output, employment and inflation in the long run (Cecchetti et al., 2000). 

Moreover, restricting monetary policy to ―cleaning up the mess‖ after a decline in asset prices 

could encourage excessive asset price swings and could reinforce market perceptions that there 

are only limited risks to investors‘ asset price bets (Ahearne et al., 2005). 

Based on the latter view, it has been suggested that central banks must respond to abnormally 

rapid increases in asset prices by tightening monetary policy even if these increases do not 

seem likely to affect inflation and output over the short term – a so-called risk management
51

 

approach to monetary policy. This view need not, however, imply any change in the mandate 

of central banks, particularly those that operate with an inflation targeting regime, i.e. the 

approach does not imply that monetary policy should target house prices. Asset price 

fluctuations matter because of the risks they bring for financial stability and the threat of a 

severe output contraction should an asset price bubble burst, which would also lower inflation 

pressure. But given the considerable time it takes for imbalances to build up and unfold, paying 

attention to asset prices may entail a lengthening of the time horizon for inflation targets 

beyond the one to two years typical of many inflation targeting regimes (Borio, 2006). 

The aggressiveness of policy actions within a risk management approach depends on the level 

of deregulation of housing credit system (IMF, 2008). Monetary policymakers in economies 

with more developed mortgage markets must respond more aggressively to housing demand 

and financial shocks, compared with those in economies with less-developed housing finance 

systems. This is because such shocks have a greater impact on inflation in economies with a 

higher LTV ratio (90%), reflecting the larger response of consumption and output in these 
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economies. So, as a reaction to positive housing demand, the central bank in the economy with 

a high LTV ratio (90%) would have to increase the interest rate more than in the economies 

with a lower LTV ratio (60%).  

Monetary policymakers may also need to pay particular attention to house prices in economies 

with more developed mortgage markets than in economies with less deregulated mortgage 

market due to the financial accelerator effect (read more about financial accelerator in e.g. 

Aoki et al., 2004) . If the financial accelerator hypothesis is true, then changes in financial 

conditions amplify the effects of the monetary policy on business cycles. One implication of 

that is that the structure of mortgage contracts may matter for consumption behavior 

(Bernanke, 2007). In countries like Denmark, where a large amount of mortgages have 

adjustable rates, changes in short-term interest rates have almost immediate effect on 

household cash flows. If household cash flows affect access to credit, then consumer spending 

may react relatively quickly. The volatility of output caused by the financial accelerator effect 

(resulting from variation in the value of housing as collateral) is also stronger in economies 

with a high LTV ratio (IMF, 2008), so responding to house price fluctuations may have a large 

dampening effect, while in economies with lower LTV ratio it may not give any additional 

benefits besides those provided by traditional monetary policy. 

A concrete example of applying a risk management approach is provided by the decision of the 

Swedish central bank in early 2006 to increase its policy rate despite reducing its inflation 

forecast—a decision justified with an explicit reference to rising household debt and house 

prices. Furthermore, recent statements from officials in a number of central banks - including 

at the Bank of England, European Central Bank, and Reserve Bank of Australia - acknowledge 

that central banks may need to look at the effects of asset prices on inflation and output beyond 

the usual one- to two-year horizon (IMF, 2008). 

Considering asset prices in monetary-policy planning can, however, be difficult to implement. 

Danmarks Nationalbank (DNB, 2000b) defines the following problems when targeting asset 

prices in monetary policy. Firstly, the impact of asset prices on economic activity and inflation 

may vary over time. Periodic fluctuations in asset prices can be caused by different underlying 

factors and have varying overall impacts on real variables. Secondly, there may be a 

considerable level of noise in asset prices, which reduces the reliability of the information. 
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Thirdly, there is a risk of reduced transparency in monetary policy. The individual objectives 

may send different signals, requiring different responses. In the event of conflicting objectives 

it can be difficult to communicate simple reasons for monetary-policy adjustments. Fourthly, it 

is difficult for a central bank to have an explicit or implicit asset-price target. The current value 

of house prices depends on future variables which are subject to great uncertainty and may also 

include a non-fundamental component. Finally, even if a central bank is able to determine that 

asset prices, it is not certain that the central bank's policy instrument is the most appropriate. A 

speculative bubble in a specific asset makes it attractive to adjust the relative price between the 

asset and other goods and services, but an interest-rate adjustment has a broader impact on the 

economy. In certain situations other elements of economic policy can have a more effective 

impact, e.g. changes in tax system or via supervision of financial corporations. 

 

Banking Regulatory Policy in Denmark 

Historically a banking crisis has been highly correlated with real estate bubbles, which is likely 

to be connected to a housing credit expansion. The uncertainty on the role of housing in the 

business cycle and in the monetary policy transmission mechanism has been compounded by 

dramatic changes over the past two decades in how housing is financed in several advanced 

economies, including Denmark. There has been a shift toward a more competitive housing 

finance model. The new model has made it easier for households to access housing-related 

credit through diverse funding sources and loan products, contributing to the rapid growth of 

mortgage debt and thus increasing risk for financial institutions that are highly exposed to real 

estate market. 

It is clearly illustrated by the collapse of Roskilde Bank in 2008 that failed because bad and 

large real estate loans. As it has been discussed earlier, financial deregulation of the mortgage 

system and mortgage innovations contributed to overvaluing of house price and high 

indebtedness of Danish consumers. This borrowing splurge was also fuelled by low interest 

rates. When the splurge had ended, property prices began falling, so the quality of the bank‘s 

underlying assets – house prices – weakened. The reasons of Roskilde Bank collapse as well as 

all others have been much debated and include the skewed incentives for bankers selling 

products from which they personally make short-term gains, even though banks as a whole 

may lose in the long run. Roskilde Bank‘s profit rose more than fivefold from 2000 to 2006, 
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partly because of increasing lending to the real estate industry. While those activities have 

"contributed significantly'' to the core earnings of the bank in recent years, they have also 

raised the risk profile of the lender's loan portfolio "considerably,'' Roskilde Bank said
52

. 

The fact that the bank was finally bailed out by the central bank (together with the Danish 

Bankers‘ Association and on a government guarantee) rises a question of whether this is a case 

of moral hazard problem in the bank sector, where financial bail-outs of lending by public 

agencies encourage banks to take very risky enterprises, for example, in mortgage lending. 

Banks are essential for financial and economic stability, so the government has to inject 

liquidity to the banks in trouble so that they are able to continue the current operations. In the 

context of overall economic downturn and the government‘s attempts to stimulate the 

economy, covering the bank‘s reckless risk-taking in real estate lending may lead to even 

larger decrease in government spending.  

And this could be just the beginning. According to Danske Bank (Arn et al. (2008), loan-losses 

in Scandinavian banks can be divided into three phases. Phase 1 with losses on overleveraged 

clients that are mainly property developers and real estate investors. In this phase, only some 

banks are hit by losses, typically decided by the quality of management and boards, and the 

loss level is of a magnitude that is life threatening for the banks involved. Roskilde Bank is an 

example. Phases 2 where banks will be hit by losses in SME segment and of more solid 

mortgage investors and Phase 3 with increasing losses from retail sector as higher 

unemployment rates will force households to default on consumer loans, auto loans and 

mortgages are yet to come. 

Unsustainable increases in credit availability, together with the positive feedbacks on the wider 

economy of rising housing wealth can thus be one of the elements in house prices‘ potentially 

overshooting in Denmark that has eventually contributes to the economic and financial 

destabilization. The shrinking availability of traditional fixed-rate products and movement into 

more risky securities in household mortgage as well as overall attractiveness of investing in 

real estate increase the importance of better risk management within the bank sector and pose 

new challenges for supervisors.  
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Appendix 11: Econometrics – Data and Calculations in Excel (CD-

rom) 

 




