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Reconsidering the Investment-Profit Nexus in Finance-Led Economies: an ARDL-
Based Approach

Till van Treeck*

Abstract

A simple Post Keynesian growth model is developed, in which financial variables are
explicitly taken into account. Different possible accumulation regimes are derived with
respect to changes of these variables. Several variants of an investment function are es-
timated econometrically. The ARDL-based approach proposed by Pesaran et al. (2001)
is argued to be superior for this purpose to the traditional cointegration approach. The
econometric results are discussed with respect to a remarkable phenomenon that can be
observed for some important OECD countries since the early 1980s: accumulation has
generally been declining while profit rates have shown a tendency to rise. We concen-
trate on one potential explanation of this phenomenon which is particularly relevant for
the USA and relies on the hypothesis of a high propensity to consume out of capital in-
come. We also give an alternative explanation of the so-called “New Economy boom”
in the USA at the end of the 1990s.

Key Words: Investment, Profitability, Financialisation, Time Series Econometrics.

1. Introduction

Since the early 1980s, we can observe a remarkable phenomenon in a number of impor-
tant OECD countries: while accumulation rates have generally been declining, profit
shares and rates have shown a tendency to rise. Although this “investment-profit puz-
zle” has received “curiously little attention so far” (Stockhammer, 2005-6, p.197), it
clearly poses something of a challenge to traditional Post Keynesian theory.

In effect, probably the most distinguishing feature of Post Keynesian growth theo-
ries of all provenances® is the postulation of a “double-sided relationship between the
rate of profit and the rate of accumulation” (Robinson, 1962, p.12). Most famously, the
centrepiece of the early Post Keynesian growth models developed by Robinson (e.g.
1962, 1965), Kaldor (e.g. 1956, 1957, 1961) and Pasinetti (e.g. 1974) is the “Cambridge

equation”: r = g(r)/ s, , with r = II/K = realised profit rate, g = I/K = accumulation rate,
r® = expected profit rate, and s, = propensity to consume out of profits. In equilibrium:

r = r°, the accumulation rate is “a function of the rate of profit that induces it”. On the
other hand, the profit rate is “a function of the rate of accumulation that generates it”
(Robinson, 1962, p.48).

* PhD student, IMK. I am grateful to Malcolm Sawyer and Eckhard Hein for very helpful comments on
earlier drafts of the paper and to Yongcheol Shin for many discussions about the ARDL-based approach.
I am also indebted to Franck Van de Velde and Laurent Cordonnier who drew my attention to the general
topic of this paper. Of course, I bear sole responsibility for errors and inaccuracies. Finally, I would like
to thank the German Academic Exchange Service (DAAD) for financial support during my stay at the
Leeds University Business School (LUBS) during 2005-6.

! See, however, Duménil and Lévy (2003), Cordonnier (2003), Lavoie (2006, p.20) for discussions of this
phenomenon.

? The term “Post Keynesian” is used in an inclusive manner, such as proposed by, e.g., Sawyer (1989) or
Lavoie (1992). In particular, the Kaleckian tradition is explicitly included.
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In the more recent Kaleckian models, the rate of capacity utilisation, which is as-
sumed to be, in the long run, at full, or “normal”, level in the early Cambridge models,
is endogenised. However, the positive relationship between the accumulation rate and
the profit rate is maintained. In the “stagnationist” variant of the Kaleckian growth
model, propagated, amongst others, by Rowthorn (1981), Taylor (1985) and Dutt (1984,
1987), investment decisions are positively influenced by retained earnings (following
the “principle of increasing risk”) and sales expectations (see also Kalecki, 1954;
Steindl, 1976). The corresponding general investment function can be written as: g' =
g(r°(r,u)), with u = rate of capacity utilisation. Combining this investment function with
a savings function of the form: g* = S/K = s, r, yields the “canonical Kaleckian model”

(Lavoie, 1992), where an increase in the profit share adversely affects capacity utilisa-
tion, accumulation and profit rate, ceteris paribus.” Empirically, however, profit rates
have been rising together with profit shares in many countries since the early 1980s.

As shown by Bhaduri and Marglin (1990), the “stagnationist” investment function
effectively implies the restrictive assumption of a “strong accelerator effect”, if coeffi-
cients on both  and u are to be positive. Bhaduri and Marglin (1990) suggest the alter-
native general investment function: g' = g(r°(h,u)), with & = I1/Y = share of profit in na-
tional income. The resulting model allows for different “regimes”: aggregate demand
can be “stagnationist” (du/dh < 0) or “exhilarationist” (du/dA > 0), accumulation can be
“wage-led” (dg/dh < 0) or “profit-led” (dg/dh > 0). Notice that, by definition, » =
VY)YIY )Y /K) = hulv, with ¥ = full capacity output. Therefore, if the full capac-
ity/capital ratio, v, is given, accumulation in the Bhaduri-Marglin investment function
effectively depends only on the actual rate of profit (as in the Cambridge model). As a
conclusion, a divergence of accumulation and profit rate is at first sight difficult to per-
ceive in this model as well.

In sum, two fascinating questions can be formulated: first, why do firms not invest
their profits? Second, how can high (increasing) profit rates be compatible with low
(declining) accumulation rates at the macroeconomic level?

In an attempt to propose a potential solution to these puzzles, the paper proceeds as
follows: first, section 2 offers a brief survey of some relevant “stylised facts” on growth,
profitability and income distribution in France, Germany, the United Kingdom and the
United States from 1960 onwards. Particular emphasis in this section and throughout the
paper lies on the phenomenon of “financialisation”, which can be loosely defined as in-
creasing rentier power or, more specifically, “shareholder value orientation”.

A Kaleckian macro model is developed in section 3, extending the previous works
by Lavoie (1995) and Hein (2006a). The conditions for a particular accumulation re-
gime are derived, in which financialisation induces a decline in the accumulation rate
while increasing the profit rate. The intuition behind this is that a high dividend payout
ratio imposed by shareholders on firms has a depressive effect on investment but a high
propensity to consume of the recipients of capital income stimulates profits.

An extensive empirical analysis is provided in sections 4 to 6. First, it is argued that
the ARDL-based bounds-testing approach recently developed by Pesaran et al. (2001) is
particularly well suited for estimation of investment functions and overcomes many
problems affecting simple partial adjustment models or the traditional cointegration ap-
proach used in previous work on related questions. Estimation of the investment func-
tions from the Cambridge model and the Bhaduri-Marglin model confirms the hypothe-
sis of a breakdown of the investment-profit nexus in the early 1980s for all countries
except the UK. For France and the US, where financialisation has been particularly pro-
nounced, data availability also allows estimation of two variants of the investment func-
tion proposed in section 3. Given the strong degree of financialisation in the US, the
trends of accumulation and distribution in this country are analysed in some greater

3 This is shown by Blecker (2002) for a simple linear model.
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depth and the accumulation regime combining low accumulation and high profitability
is indeed found to be empirically relevant for plausible values of the propensity to con-
sume out of capital income.

Some open questions are discussed in section 7, before section 8 concludes.

2. Growth, Distribution, and Financialisation: Stylised Facts

It has become common practice to distinguish three main periods of economic devel-
opment in the advanced industrialised economies since the Second World War (see, e.g.,
Boyer, 1990, 2000; Williams, 2000; Setterfield and Cornwall, 2002; Stockhammer,
2005-06): the first three post-war decades have been labelled the “Fordist era™, or
“Golden Age of Capitalism™. They were characterised by high accumulation and out-
put growth and relatively peaceful social relations between “labour and capital”
(“Keynesian compromise”). The years from the late 1960s/early 1970s to the early
1980s were a “period of crises”, with a sharp decline in output and capital stock growth,
increasingly fierce conflict over the distribution of income, and high rates of inflation.
During the years from the early 1980s onwards, which mark the third period,® economic
growth could be to some extent stabilised, albeit not at rates comparable with those of
the Fordist era. A distinguishing feature of this last period is the redistribution of in-
come from wages to profits, which has been (over)compensating the redistribution in
the other direction during the Fordist era and the period of crises.

Figure 1: Accumulation Rate*

+ France = Germany
0.15+
0.10+
0.05+
0.00 t t t t t t t t {
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4 United Kingdom = United States
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003}
*Growth rate of business capi-

0.02+ tal stock, Source: OECD Eco-
nomic Outlook.
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Figures 1-2 and tables 1-2 give a more explicit account of the broad periodisation
sketched above. Figure 1 and table 1 show that the slowdown in accumulation and out-

* The “Fordist growth regime” has been analysed within the French “regulation school”, in particular by
Aglietta (1976). For a survey, see Boyer and Saillard (1990).

> A seminal analysis of the “Golden Age” is Marglin and Schor (1990).

% A lucid exploration of economic and social implications of this era is provided by Duménil and Lévy
(2001).
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put growth since the end of the Golden Age has been particularly pronounced in France
and in Germany. In the US, a similar downward trend can be observed, although the
picture is more complex in this case. In particular, during the second half of the 1990s,
accumulation rates have come close to those of the late Fordist era, but the subsequent
recession brought accumulation down to a historical low point of the post-war era. The
UK is an exception in some ways because it is the only of the four countries under in-
vestigation that has not experienced a declining trend of accumulation and output
growth. Of course, the overall macroeconomic performance in this country had been
considerably weaker than in the three other countries throughout the Fordist era.

Table 1: Growth of Business GDP

United United
France Germany Kingdom States
1960-74 5.09 4.08 2.94 4.00
1975-84 2.17 2.45 1.51 3.06
1985-04 2.11 2.13 2.73 3.13
Source: OECD Economic Outlook.
Table 2: Profit Share in the Business Sector
United United
France Germany Kingdom States
1960-74 33.29 35.11 30.27 29.83
1975-84 30.21 32.16 29.40 32.40
1985-04 38.34 35.18 32.08 34.05

Source: OECD Economic Outlook.

Figure 2: Rate of profit*
*France: Net operating sur-
+ France = Germany v United Kingdom + United States plus/net capital stock (non-
0.151 financial corporations), Source:
French  National  Accounts

0137 =\ (INSEE); Germany: Income

X

= \,:4\ from  property and
0111 - other/business capital stock,
0.001 OECD Economic Outlook; UK:
' Net rate of return, private non-
007t financial corporations, Blue
Book (ONS); US: Net operat-

0.05 ; ; ¥ ; ; | | | | ing surplus/private fixed assets,
1960 1965 1970 1975 1980 1985 1990 1995 2000 NIPA and Fixed Assets Tables

Years (BEA).

From figure 2 and table 2, it is apparent as an overall trend that private enterprise
profitability in terms of profit rates and profit shares first declined from the mid-1960s
until the early 1980s, before recovering and peaking in recent years.’

Simultaneously and very importantly, since the early 1980s profits have been in-
creasingly distributed to rentiers, as defined in table 3. This trend is very distinct in the
US, but only rather weak in Germany. A striking case is France, where the rentier in-
come share has virtually doubled throughout the 1990s. Figure 3 gives some indication

7 Unfortunately, the quality of the measures of the profit rate as well as the periods for which we were
able to construct the series differ.
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about the composition of rentier income. In particular, it shows that in France and in the
US financialisation has taken the form of a drastic increase in the share of dividend in-
come in total rentier income relative to the share of interest income.

Table 3: Rentier Income as a Share of GDP (in per cent)

United United

France Germany Kingdom States

1960-69 2.98 3.97 14.81
1970-79 6.24 5.02 6.33 22.47
1980-89 10.62 7.83 10.85 38.26
1990-99 21.19 7.43 14.16 33.49

Note: “rentier income is defined as profits realized by firms engaged primarily in financial intermediation
plus interest income realized by all non-financial non-government resident institutional units, i.e. the rest
of the private economy”’; notice that capital gains on financial assets are not considered here.

Source: Power et al. (2004, p.6).
Figure 3: The Interest-Dividend Ratio* as a Measure of Shareholder Value

2 France = Germany v United Kingdom + United States

*France, UK: Net interest pay-
37 ments/net dividend payments,
corporations, Source: OECD
National Accounts, Vol. II; US:
Net interest payments/net divi-
dend payments, domestic busi-
nesses, NIPA (BEA).
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A further stylised fact is the decline in personal savings rates in recent decades (see
figure 4). After being roughly constant, or slightly increasing, until the early 1980s, they
have noticeably fallen in France and in the UK during the 1980s before stabilising dur-
ing the 1990s, only relatively modestly decreased in Germany during the 1990s, and
dramatically dropped down in the US since the 1982 recession for becoming close to
Zero, or even negative, in the very recent past.

Figure 4: Household Savings Rate* as a Share of Disposable Income
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Figure 4 (Cont’d): Household Savings Rate* as a Share of Disposable Income
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OECD Economic Outlook.
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Confronting these stylised facts with the traditional Post Keynesian models of
growth and distribution, one may rather naturally conclude that the high realised rates of
profit of the Fordist era are to be explained by high rates of accumulation and that high
expected rates of profit brought into existence a virtuous circle of sustained economic
expansion. The period of crises is characterised by falling accumulation and profit rates,
which is again consistent with basic theory. Marglin and Bhaduri (1990) have argued
that the decline of the Golden Age was partly due to a “profit squeeze” faced by firms,
that is, economies may have switched from “stagnationism” to “exhilarationism” and
from “wage-led growth” to “profit-led growth”. First, the decline of the profit share had
a direct negative impact on the profit rate from the cost side. This simultaneously dete-
riorated firms’ expectations about the future rate of profit and thus triggered a slow-
down of accumulation, which in turn also contributed to the fall of the realised profit
rate. The diverging development of accumulation and profitability since the early 1980s,
however, does not allow such neat theoretical interpretations. In the next section, the
traditional Post Keynesian models are therefore extended by explicitly taking into ac-
count the impact of financialisation on accumulation and savings.

3. Introducing Financialisation into Post Keynesian Models of Growth and Dis-
tribution

A Simple Kaleckian Macro Model

Our model is set up as follows:®

0 =Y YN K)=hulv,

) O=01"+i,K, +i K, =T1" + INT + DIV,

3) INTK =i, K, /K,

(4) DIVK =i K /K,

(5) g" =([1—-INT = DIV +s,INT +s DIV )/ K =r—(1-s, )INTK —(1-s,)DIVK,

(6a) g =a+mw—6INTK — ¢DIVK, a,y>0, 6>0; ¢>0,

¥ For a more complete account of the theoretical underpinnings of the Kaleckian growth model, see
Lavoie (1995) and Hein (2006a, b).
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(6b) g =a+ Pu+th—6O0INTK — ¢DIVK, a,f,t>0, 6>0; ¢>0,

(7) g =g

Definition (1) was given above. The profit share can be seen as exogenously given
by a constant mark-up applied to unit labour costs.” Equation (2) decomposes total prof-
its into profits retained by firms, IT, net interest payments, i, K, = INT , and net divi-

dend payments, i K. = DIV . Definitions (3) and (4) are introduced for computational

convenience (and for facilitating econometric estimation) and used in the savings and
accumulation functions, respectively given by equations (5) and (6).

According to equation (5), an increase in interest and/or dividend payments (related
to the capital stock) leads to a decrease in the savings rate: retained profits are saved by
definition, while rentiers consume at least part of their income. It is assumed that there
are no savings out of labour income.

Two variants of the accumulation function are given in equation (6). The first one
can be seen either as an extension of the investment function known from the Cam-
bridge model, or as the effective demand constraint in a Kaleckian model. In the latter
case, the rate of capacity utilisation is endogenously determined following u = rv/h. In
this form, the model is, in fact, similar to Lavoie’s (1995) “Minsky-Steindl model”.
With the investment function given by equation (6b), the model becomes an extension
of a linear Bhaduri-Marglin model, close to that developed by Hein (1999, 2004, 2006a).
These previous models will be discussed in more detail below. Here, it suffices to note
that the crucial innovation of our model is the additional variable DIVK in the savings
and investment functions. The motivation behind specifying two different investment
functions is that they have different respective advantages in the context of econometric
estimation and can also be used for robustness checks (see section 6).

In the investment function, /INTK and DIVK both reflect firms’ expenditure directed
to rentiers and therefore have a negative direct effect on accumulation. However, it is
argued here that the two variables proxy rather different mechanisms concerning the
governance of firms. In particular, we expect ¢ > @ and argue that the increase in DIVK

has been a major cause of the slowdown in accumulation in countries experiencing fi-
nancialisation during the past decades.

Our hypothesis is grounded in an extension of the Post Keynesian theory of the firm
in the context of financialisation, close to that developed by Stockhammer (2004, p.723
et seq.). The relevant unit of analysis is the large corporation operating in oligopolistic
markets and where ownership and control are separated. It has traditionally been argued
that the managements of such firms are typically keen on achieving power and esteem
via large market shares requiring high accumulation rates (see, e.g., Galbraith, 1969;
Eichner, 1976; Lavoie, 1992). We argue that bondholders and banks (whose influence
in corporate governance is proxied by /NTK in our model) are, in general, mainly con-
cerned about the long-term viability of firms. They are therefore likely to passively ac-
cept or even favour a management strategy of “retain and invest” (Lazonick and
O’Sullivan, 2000). Quite conversely, an increase in “shareholder value” (proxied by
DIVK in our model) is seen as favouring strategies of “downsize and distribute” because
shareholders are overwhelmingly interested in (short-term) financial returns (see ibid.).

The means by which “agency costs of outsider equity” (Jensen and Meckling, 1976)
have been reduced in recent decades are well known and have been extensively ana-
lysed by the New Institutional Economics (NIE) literature. In particular, managements
are nowadays disciplined by the threat of “mergers and the market for corporate con-

? Formally, p = (1 + m)wl, where p = price, m = mark-up, w = unit wage and 1// = labour productivity.
Unit labour costs are assumed constant up to full capacity. Then, z = []/pY =1 - 1/(1+ m).
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trol” (Manne, 1965), by a competitive “market for managers” (Fama, 1980), by stock-
price oriented remuneration schemes, etc..

As recognised by Stockhammer (2004, p.725), it is today taken as a commonplace
in the public debate that the enhanced control of management by shareholders since the
end of the Fordist era and the period of crises has reduced accumulation and favoured
profitability, at least at the firm level: “Among the manifestations of this lack of control
over management were the pursuit of market share and growth at the expense of profit-
ability [...]” (OECD, 1998, p.17). Yet, as we have recalled in introduction, at the mac-
roeconomic level a higher accumulation rate induces a higher profit rate, ceteris paribus.
Clearly, the breakdown of the investment-profit nexus is so interesting because it seems
to imply that the demand by shareholders for higher microeconomic profitability at the
expense of accumulation has been realised even at the macroeconomic level.

Tables 4 and 5 show that our model indeed contains the possibility of an “interme-
diate case” as one potential explanation of the recent accumulation dynamics in some
countries: financialisation simultaneously depresses the accumulation rate and increases
the profit rate. Of course, we are particularly interested in the case of rising DIVK,
which will be most relevant in our estimations for the US, but also to some extent for
France, during the period from 1980 onwards (see sections 2 and 6). The conditions for
the different accumulation regimes are derived formally in Appendix 1. We consider

only cases featuring short-run stability. This requires that dg'/0r <dg’/or and

Og'/ou < 0g® /ou, respectively, and amounts to assuming that y <1 in table 4 and
P <h/v in table 5. Also, we assume OINTK/ODIVK =0 and, in table 5,

OINTK /0h = ODIVK / 0h = 0. We discuss these assumptions in section 7.
Curiously, while empirically most relevant, the “intermediate case” has received lit-
tle attention in previous work.

Table 4: Effects of Interest and Dividend Payments in the Extended “Minsky-
Steindl Model” (Investment Function Given by Equation (6a))

“Normal Case” “Intermediate “Puzzling Case”
Case”

l-s <¢ p<l-s <oly l-s. >¢ly
or/oDIVK - + +
dg / ODIVK - _ N

l-s,<6 O<l-s5,<08/y l-s,>0/y
or/ OINTK - + +
Og / OINTK — _ T

Table 5: Effects of Interest and Dividend Payments in the Extended “Hein Model”
(Investment Function Given by Equation (6b))

“Normal Case” “Intermediate “Puzzling Case”
Case”

l-s <¢ p<l—s <gh/pv l—s. >¢h/pv
ou/oDIVK - + +
or/oDIVK - + +
0g / ODIVK - - +

-5, <6 p<l—s, <gh/pv 1—s, >@h/ Py
ou/OINTK — + T
or / OINTK - + +
0g / OINTK - - +
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Comparisons with Other Theoretical Analyses of Financialisation

As indicated earlier, the models proposed by Lavoie (1995) and Hein (2006a) are
not so much models of financialisation, but rather monetary extensions of traditional,
“real” Kaleckian growth models.'® This may also explain why they focus on a compari-
son between the “normal case” and the “puzzling case” with respect to changes in inter-
est rates (and not so much on the equivalent of our “intermediate case”). In fact, one of
the merits of these models is the demonstration that a positive relationship between the
interest rate and the profit rate, as postulated by some neo-Ricardian authors,'' can also
be derived within a Kaleckian framework.

Another interesting aspect of these models is that the “leverage ratio”, / = K;/K, will
be stable only in the puzzling case, but unstable in the two other cases (as in Steindl’s
paradox of “enforced indebtedness”). Here, entrepreneurs react to an increase in the in-
terest rate by cutting down investment. This can be seen as an attempt to compensate for
the increase in the leverage (gearing) ratio associated with a higher interest rate. How-
ever, this attempt will be unsuccessful due to the macroeconomic forces underlying the
normal case: “internal accumulation is reduced proportionately more than outside sav-
ing, so that the gearing ratio increases” (Steindl, 1976, p.118). Conversely, the puzzling
case features a positive relationship between the interest rate and the equilibrium accu-
mulation rate. Here, the direct negative effect of the interest rate on investment is weak
and, simultaneously, the propensity to consume out of interest income is substantial.
Thus, the redistribution of income from firms (which do not consume) to rentiers will
considerably increase consumption and thus have a strong indirect effect on investment
via its impact on the profit rate (in the “Minsky-Steindl model”) or on capacity utilisa-
tion (in Hein’s model). It can be shown algebraically that only under such conditions
will the leverage ratio stabilise at a non-negative, finite level, following a change in the
interest rate.

The present paper is not so much interested in the long run behaviour of the model,
but rather in understanding the empirical, “medium run” trends of growth and distribu-
tion in the recent past. The intuition behind the “intermediate case” is that, although
consumption out of capital income is high, the direct negative effect of dividend pay-
ments overwhelms the equilibrium rate of accumulation. At the same time, however,
shareholders’ consumption is high enough for increases in the dividend/capital ratio to
drive up the profit rate.

Our account of financialisation is alternative to the idea of a “patrimonial accumula-
tion regime” (Aglietta, 1998, 2000) or a “finance-led growth regime” (Boyer, 2000). In
these models, a positive relationship between shareholder value orientation and eco-
nomic activity is possible via the stimulating effects of (stock market) wealth on con-
sumption.'?

In a similar vein, Stockhammer (2005-6) considers wealth-based consumption
within a Kaleckian model. He also identifies the decline of the ratio of investment to
profits as a new macroeconomic stylised fact. However, his algebraic explanation of the
“investment-profit puzzle” appears to be somewhat unsatisfactory, as it seems to effec-
tively imply that the growth-profit trade-off, which is postulated at the microeconomic
level, also exists at the macroeconomic level (for a discussion, see Appendix 2).

In the present paper, it is argued that consumption out of dividend income (rather
than wealth) constitutes a potentially more relevant explanation of either the “puzzling

' Hein extends Lavoie’s analysis by considering the possibility of an interest-elastic mark-up and ex-
periments with different accumulation functions: one (Hein, 2006b) produces “stagnationist” results, the
other (Hein, 2006a) is based on the Bhaduri-Marglin model.

"' See Sraffa (1960), and, more recently, Panico (1985, 1988) and Pivetti (1985, 1991).

2 For (critical) discussions of Aglietta’s and Boyer’s interpretations of financialisation, see, e.g., Plihon
(2002), Colletis (2004), Hoang-Ngoc and Tinel (2003), Cordonnier (2003).
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case” (which is similar to Boyer’s (2000) “finance-led growth regime”), or, more im-
portantly, the “intermediate case” (which is an alternative solution to Stockhammer’s
“investment-profit puzzle”). A similar argument is developed in the innovative works
by Van de Velde (2005) and Cordonnier (2003).

It is certainly an analytical weakness of our model that stock market prices and
wealth effects are not explicitly considered. In effect, the strategy “downsize and dis-
tribute” may also take the form of share buybacks by corporations, thereby aiming at
capital gains for shareholders. However, it is important to recognise that, empirically,
dividends and capital gains always benefit the same individuals (shareholders), so that
in our simple framework an increase in the propensity to consume out of wealth should
be reflected in a higher propensity to consume out of dividends, ceteris paribus.

4. ARDL-Based Estimation of Post Keynesian Investment Functions: Advantages
and Problems

Estimating investment functions is not an easy task. In effect, some “fundamentalist”
Post Keynesians argue that in an uncertain, or “nonergodic”, world, investment deci-
sions are overwhelmingly determined by exogenous “animal spirits” of entrepreneurs
and can therefore not be expected to follow a stable functional expression (see, e.g.,
Davidson, 2000, p.15).

In a more optimistic stance, Kalecki noted at the end of his life that “there is a con-
tinuous search for new solutions in the theory of investment decisions” (Kalecki, 1971,
p.viii). From an empirical perspective, Kalecki was “very much concerned with the lags
involved between cause and effect” (Arestis, 1992, p.130). Of course, Kalecki did not
have very sophisticated econometric techniques at his disposal and therefore, “for the
purposes of analysis, (he) incorporated an average lag between decision and implemen-
tation. Clearly, a more empirical-based approach would need to take account of differ-
ent lags in different circumstances” (Sawyer, 1985, p.53).

A recent innovation in time series econometrics, that appears to precisely fulfil this
requirement, is the ARDL-based analysis of (long-run) level relationships advanced by
Pesaran et al. (2001, herafter PSS). This approach presents important advantages over
simple partial adjustment models (PAMs) or the traditional cointegration approach de-
veloped by Engle and Granger (1987) and Johansen (1988, 1991, 1995). Below, the
ARDL-based approach is discussed in the context of and applied to different Post
Keynesian investment functions.

We estimate the following unrestricted error correction models (ECMs):

P q
(8) Ag, = a+pg  + AT+ D PAg  + D WAL T,
i=1 =0
u h Z Z u h
) Ag, =a+pg  +Au  +Ah  + z¢iAgt—i + Z(l//j Aut—j + ‘//J'Aht—j)"' Eps
= =0

10 Ag =a+pe  +Ar + AV INTK  +2°"5DIVK
g, P8 -1 -1 -1

P q
+ 21 0Ag, , + ZO (7 Ar, +yV*AINTK,  +y " ADIVK, )+,
i= Jj=

(11) Ag, =a+pg,_ +Au_ +Ah_ +A"NINTK,  + 2P"*DIVK,

P
> og + v Au, +y AL +y EAINTK, +y P ADIVK, )+,

q
i=1 =0
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Equations (8) and (9) are based on linear versions of the traditional investment func-
tions underlying the Cambridge model and the Bhaduri-Marglin model, respectively,
and can be considered as “benchmark regressions”. Our hypothesis is that in countries
recently experiencing financialisation, a long-run relationship between the profit rate
and the accumulation rate can be found for the time before, but not after the early 1980s.
From equation (9), it may also be possible to gain some insight into whether economies
have been wage-led, or profit-led in different periods.

Estimation of equations (10) and (11) should provide the basis for a direct test of our
hypothesised “intermediate case”. Unfortunately, appropriate data for INTK and DIVK
were found only for the US and for France. However, this matches well with the im-
pression gained from our review of the stylised facts, according to which financialisa-
tion has been particularly pronounced in these two countries.

Our estimation strategy is as follows: first, unrestricted ECMs are estimated, starting
with p = g = 2 before sequentially dropping regressors with insignificant coefficients.
That is, the short-run dynamics of the model are automatically determined following
statistical significance. This acknowledges the complexity of investment behaviour and
its likely variability over time and across countries.

Second, we are particularly interested in potential long-run level relationships be-
tween the dependent and the explanatory variables. The seminal contribution by PSS
has been to derive the asymptotic distribution of a test statistic (Fpgs-statistic) which is
non-standard under the null irrespective of whether the underlying regressors are 1(0),
I(1), or mutually cointegrated. As is well known, the traditional cointegration approach
requires that all variables are homogeneously /(1) and that regressors are not mutually
cointegrated. However, it is a theoretically as well as empirically controversial question
as to whether the accumulation rate, for example, is 7(0) or Z(1)" or whether profits and
dividends are cointegrated', so that the flexibility of the approach by PSS is of invalu-
able utility for our matter.

As an illustration, the null hypothesis of no long-run relationship between g, r, INTK

and DIVK in equation (10) is p=A4" = QINTK = 2PIVE — (). The Fpgs-test is based on a

pragmatic bounds-testing approach, for the purpose of which PSS have tabulated two
sets of critical values, one assuming that all the regressors contain a unit root, the other
assuming that they are all stationary. Whenever the F-statistic falls outside the critical
value bounds, valid inference can be made without making assumptions about the order
of integration of the underlying variables. PSS have also tabulated upper and lower
bound critical values for a t-test, the null hypothesis of which is p =0 (tBDM-test).15

If the null is rejected, estimators of the long-run coefficients can be obtained as
L=-A/1p, L ==A"Ip, L ==A1p, Lye=-A""/p, and Ly, =—""%/p
from the OLS estimates from equations (8)—(11), respectively. PSS have shown that the
estimated long-run coefficients are T—consistent (super-consistent) and follow the limit-

ing normal distribution, while all the short-run parameters are JT —consistent and have
the standard normal distribution.

On the basis of our estimates for the long-run coefficients, we will be able to make
conclusions about possible accumulation regimes in terms of tables 4 and 5 for plausible
propensities to save out of capital income.

Exact definitions of the data used are reported in Appendix 4, but some remarks
should be made here. Notice first that variables are in current prices. This measure also

" Nelson and Plosser (1982) have famously argued that most economic time series contain a unit root.

' Cointegration in this case may take a non-trivial form; in particular, it may be only temporary and/or
non-linear. See Kapetanios et al. (2006) for a related application within a smooth-transition autoregres-
sive (STAR) ECM.

' Banerjee et al. (1998) have derived the non-standard distribution for this test, based on the assumption
of homogenous /(1) regressors.
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underlies Stockhammer’s (2005-6) formulation of the “investment-profit puzzle” and is
used in previous econometric work, e.g. Stockhammer (2004). It is justified by our fo-
cus on the determination of (current) profits by (current) capitalist expenditure, while it
may produce a somewhat too negative picture of the slowdown of accumulation in the
past decades from a mere productive capacity point of view (inflation has been rela-
tively low and relative prices of investment goods may have decreased). We use yearly
observations. As no uniform and reliable measure of capacity utilisation is available at
the international level, GDP growth is taken as a proxy. Although certainly not a perfect
solution, this is common practice in investment studies. The variables INTK and DIVK
could be constructed for the total business sector for the US, but for France data were
available only for non-financial corporations.

An obvious technical problem that typically affects investment function estimations
is the relatively small number and low frequency of available observations. This goes
somewhat against the spirit of general-to-specific modelling and the asymptotic tests for
long-run relationships. Unfortunately, this problem is difficult to overcome and intrinsic
to the notion of accumulation regimes associated with historically distinct, relatively
short, “eras”. In our estimations, these eras are determined by applying the traditional
Chow test to several potential breakpoints and then choosing that with the highest test
statistic.

Another potential criticism against the ARDL-based approach is that cross-country
comparisons are complicated if different lag structures are used for different countries,
insofar as regression results may be sensitive to changes in the lag structure. On the
other hand, it can be argued that it is precisely the flexibility of general-to-specific mod-
elling that makes the ARDL-based approach fit particularly well into the epistemologi-
cal principles advocated by many Post Keynesians. In effect, the ARDL methodology is
grounded in the “LSE approach” (see, e.g., Hendry, 2000), which Gerrard (2002) calls a
“radical methodology” that should be appreciated by Post Keynesians and other sceptics
of “conservative, theory-driven, approaches to econometric techniques” (Gerrard, 2002,
p.119). In particular, “the LSE approach [...] is founded on the presupposition that the
nature of the DGP (data generating process, TvT) is not known a priori but has to be
discovered during the modelling process” (ibid., p.129). Furthermore, general-to-
specific modelling implies extensive diagnostic testing, focusing in particular on serial
correlation problems. In fact, the LSE approach interprets serial correlation as indicative
of a specification problem, requiring that the model be respecified. By contrast, the
“conservative approach” often consists simply in adjusting OLS residuals for serial cor-
relation via iterative methods (e.g. Cochrane/Orcutt procedure) or on the basis of the-
ory-led assumptions about the autocorrelation structure (see ibid., p.127).

5. Previous Empirical Analyses of Investment and Financialisation

In fact, the present paper appears to be the first attempt to analyse accumulation re-
gimes econometrically within a Kaleckian model and in the context of financialisation,
as defined above.

A widely quoted empirical work on investment equations is Bowles and Boyer
(1995). The authors estimate a linear version of the “stagnationist” variant of the Kal-
eckian investment function containing no financial variables. Without discussing the
order of integration of the underlying variables, they estimate a PAM. They include a
time trend in their estimations, the meaning of which is difficult to interpret, and en-
counter problems of autocorrelation. Their period of estimation is 1953-1987, and no
sub-sample analysis is conducted. Clearly, this does not match with our periodisation
proposed in section 2.

Bhaskar and Glyn (1995) estimate a PAM of a linear variant of the Bhaduri-Marglin
investment function, while adding an additional regressor measuring the cost of capital.
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The estimation period is 1955-1988. The order of integration of the variables is not dis-
cussed, but a test for cointegration is performed. As Stockhammer (2004) notes, “testing
for cointegration in a partial adjustment model is meaningless [.] since an /(1) variable
by definition is [...] cointegrated with its lagged value”.

Ford and Poret (1991) estimate investment functions based on neoclassical princi-
ples in a study for the OECD. They also encounter the notorious problem of the low
power of unit root tests, so that “the order of integration of the capital stock cannot be
ascertained with confidence” (p.95). The authors experiment with different specifica-
tions, but can only hope that “regressions on (the variables’) first differences, as long as
they are stationary, may yield consistent estimates” (p.95).

In an innovative study, Hein and Ochsen (2003) estimate a linear version of an ex-
tended Bhaduri-Marglin investment function similar to that presented in section 3 above.
Instead of our variables /N7TK and DIVK, the authors include the real long-term interest
rate as an additional regressor. They also include a time trend as well as an AR(1) ad-
justment term, containing the first lag of the OLS residual. It was argued above that the
“LSE methodology” may be better suited for treating autocorrelation when estimating
investment functions. Hein and Ochsen also estimate a personal savings function. It is
acknowledged by the authors that the estimated propensities to save out of rentier in-
come are possibly overestimated because their proxy of rentier income (capital stock
multiplied with long term real interest rate) may be downward biased.

Another problem faced by Hein and Ochsen (2003) is that many of their estimations
yield unstable equilibria. The stability condition of their model is # < /A/v (as in our

extended Bhaduri-Marglin model from section 3 above). The problem of instability may
be due to the use of output growth as a proxy for capacity utilisation (on which £ is the

coefficient) as well as to the difficulty of accurately estimating the capital/full capacity
coefficient, v, which Hein and Ochsen proxy by the ratio of nominal gross capital stock
to nominal GDP. It can be seen from table 5 above that if f > A/v, the conditions for

the different accumulation regimes become essentially nonsensical. Clearly, our version
of the model containing equation (6a) as the investment function is not affected by these
problems.

Leaving these difficulties aside, the following results derived by Hein and Ochsen
(2003) are worth noting as a benchmark for our own analysis of financialisation in the
US and in France since the early 1980s: the equivalent of the “puzzling case”, as de-
fined in table 5, was prevalent in the US during 1982-1995, while during 1961-1981 an
increase in the interest rate led to an increase in capacity utilisation and the profit rate,
but had no effect on the accumulation rate. For France, the “puzzling case” is derived
for the period 1961-1981, while interest rates had no effects at all on the endogenous
variables in the period 1982-1995. Clearly, we would expect the effects of our variable
DIVK to be rather different for both countries, in particular during the time since the
early 1980s. Hein and Ochsen (2003) discuss whether their somewhat surprising results
are due to the assumption of an interest-inelastic profit share. In effect, it may well be
the case that firms succeed to raise their mark-ups when interest rates (or the dividend
payout ratio) increase. This hypothesis, however, is difficult to test econometrically so
that in our estimations, we also have to assume 0DIVK /oh=0INTK /0h=0.

Another, sophisticated, study is Stockhammer (2004). An investment function in-
spired by the Bhaduri-Marglin model but extended by financial variables is estimated.
Many different specifications are used in an attempt to check the robustness of estima-
tion results. Serial correlation problems are taken very seriously and alleviated by the
inclusion of the first two lags of the dependent variables as regressors. The price paid
for this, however, is that many regressions are to a large extent dominated by the auto-
regressive terms, with coefficients on the explanatory variables being often little signifi-
cant. Stockhammer acknowledges the difficulty of ascertaining the order of integration
of the variables underlying his estimations and agrees on the usefulness of the ARDL
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approach, quoting from Hamilton’s (1994, p.562) seminal textbook: “(they) solve many
of the problems associated with spurious regression, although tests of some hypotheses
will still involve non-standard distributions”. However, Stockhammer does not explore
the question of non-standard hypothesis testing further when reporting the estimation
results from his ARDL model.

Stockhammer (2004) proxies financialisation by a variable RSNF (“interest and
dividend income/value added” (of non-financial businesses)) and includes this variable
in a regression of the accumulation rate on measures of capacity utilisation, the profit
share and the cost of capital'®. He finds “strong support for (the) hypothesis (that finan-
cialisation caused a slowdown in accumulation) in the USA and France, some support
in the UK, but none in Germany” (p.739). This matches well with our own conjecture,
as section 2 above suggests that financialisation has been particularly pronounced in the
US and in France.

In one specification, Stockhammer (2004) includes the additional variable RPNF
(“interest and dividend payments/value added”), noting that, “if the significance of
RSNF were due to its correlation with payments, we should expect payments to have a
negative sign and RSNF to switch to a positive sign” (p.735). However, while this does
not happen, both variables become insignificant, which may be due to the high degree
of correlation between them. In our model, the variables included are net interest pay-
ments and net dividend payments (each related to the capital stock rather than to value
added). It is expected that this increases the chances for significant coefficients and that
the negative effect of net dividend payments is so large as to overcompensate the posi-
tive effect of the profit rate in firms’ accumulation decisions.

Stockhammer (2004) does not attempt to interpret his results in the framework of a
macro model so that he can make no conclusions about the divergence between macro-
economic accumulation and profit rates.

Duménil and Lévy (2003) and Cordonnier (2003) provide careful and original
analyses of the accumulation dynamics in the US and in France over the past decades.
However, they do not refer to any econometric evidence.

6. Regression Results

What Happened to the Investment-Profit Nexus? First Lessons from the Traditional
Kaleckian Models

Table 6 reports the estimation results for equation (8)."” Starting with France and
Germany, we see that neither the tzpy-test nor the Fpgs-test are able to reject the null of
no long-run relationship between the accumulation rate and the profit rate for 1980-
2004, as expected. In the case of the UK, where accumulation has not slowed down dur-
ing this period, the long-run coefficient on the profit rate is significant at the 10 per cent
level, although this result is hardly meaningful, given the values of the tzpy~ and the
F pgs-test statistics.

For the US, equation (8) could be estimated over a longer period. Interestingly, the
long-run coefficient on the profit rate is highly significant for the period 1965-1982,
while it is insignificant for 1965-2004. Somewhat surprisingly, the period 1982-2004
also features a positive long-run relationship between accumulation and profit rate.
However, the long-run coefficient on the profit rate is only very weakly significant and
it is possible that the estimation results are dominated by the “New Economy Boom™ of
the late 1990s. Indeed, when a time dummy is included for the short period 1997-2000,
the “investment-profit nexus” breaks down, with the time dummy being highly signifi-
cant and accounting for a temporary increase in accumulation of roughly 1.3 per cent.

' The effects of the cost of capital are almost always insignificant and weak.
'7 All estimations are performed with Microfit 4.1.
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Table 6: Regression Results for Equation (8)

France | Germany | United United States
Kingdom
Period | 1980- 1980- 1980- 1965-  1965-  1982-  1982-
2004 2004 2004 2004 1982 2004 2004
Constant | -0.003 0.009 -0.003 | -0.006  0.005 -0.01 0.009
(-0.28) (0.84) (-0.54) (-1.18) (0_81) (-1.36) 0.77)
Do7.00 0.006
(3.19)
2ul -0.17 -0.20 -0.29 -0.17 -0.64 -0.32 -0.44
(-1.85) (-1.75) (-1.86) (-2.17) (-2.98) (-3.63) (-5.44)
ol 0.06 -0.05 0.11 0.11 0.20 0.22 0.20
(0.96) (-0.68) (2.41) (2.17) (2.69) (2.32) (0.20)
Agi1 0.50 0.40 0.45 0.68 0.50 0.52 0.56
(2.52) (1.95) (2.51) (5.22) (2.96) (4.06) (5.27)
A -0.36 0.16 0.71 0.43 1.05 0.89
(2.73) (1.28) (5.11) (2.03) (5.84) (5.74)
Ari g 0.62
(2.28)
Aris -0.43
(-3.13)
L, 0.34 -0.25 0.39° 071 0317 068  0.045
(0.71) (0.79) (1.77) (1.44) (3.49) (1.79) (0.20)
Lo 0.013™
(3.62)
tepM -1.85 -1.75 -1.86 217  -2.98 -3.63° 544
Fpss 4.32 1.89 3.56 2.25 486" 1167 15127
R’ 0.45 0.30 0.65 0.63 0.70 0.79 0.87
R2 0.34 0.16 0.58 0.58 0.61 0.75 0.84
CChow 16.3[.01]  28.8[.00]
sc 1.68[.20] | 0.20[.65] | 14.78[.25] | 2-33[.13] 0.06[.81] 0.01[.93]  0.71[.40]

Note: Figures in parentheses are t-values, figures in brackets are p-values. For the critical values of the
tppy-test and the Fpgs-test, see PSS, tables CI(iii) and CII(iii), respectively, for k = 1. Significance at the
10%, 5%, and 1% level is denoted by L and T, respectively.

Equation (9) could be estimated over longer periods for most countries (see table 7).
In France, a long-run relationship between accumulation rate, output growth, and profit
share is detected for the whole period'® and the sub-period 1965-1983, but it breaks
down in the last sub-period. This is consistent with the results obtained from equation
(8). Notice also that the coefficient on the profit share is insignificant (and furthermore
of the “wrong” sign) in all periods so that profit-led growth does not seem likely.

As for the US, a strong accelerator effect is indicated for all periods. The coefficient
on the profit share is insignificant and has the “wrong sign” for the periods 1965-2004
and 1965-1981, so that “profit squeeze” does not appear as a major cause of the slow-
down of accumulation in these periods. However, the large positive coefficient on the
profit share for the period 1982-2004 is somewhat surprising, even if it is only margin-
ally significant. Again, the results may be dominated by the investment boom of the late
1990s, although experimentation with a time dummy did not yield substantially differ-
ent results.

'8 In this regression, the long-run coefficients appear unrealistically high in absolute value. Without the
time trend, this problem is corroborated, while sign and significance of the coefficients remain unaffected.
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Table 7: Regression Results for Equation (9)

France Germany
Period 1965- 1965- 1984- 1965- 1965- 1983-
2004 1983 2004 2004 1982 2004
Constant -0.03 0.08 -0.002 -0.002 -0.49 0.14
(1.19) (1.42) (-0.005) (0.18) (-2.44) (4.44)
Lin. Trend -0.20 -0.003
(-3.20) (-2.74)
2u1 -0.20 -0.56 -0.28 -0.36 -0.38 -0.65
(-3.20) (-1.95) (-2.51) (-4.89) (-5.59) (-4.92)
Uy 0.57 0.84 0.25 0.22 0.12 0.40
(4.97) (2.65) (2.82) (6.44) (1.73) (5.14)
By -0.08 -0.15 -0.008 -0.03 0.14 -0.29
(-1.37) (-0.99) (0.09) (-0.99) (2.59) (-4.52)
Agi.i -0.49 0.45 0.39 -0.30
(-3.52) (1.68) (2.24) (-1.56)
Auy 0.32 0.52 0.26 0.12 0.13 0.12
(3.38) (2.24) (3.86) (4.25) (3.50) (2.78)
Aty 0.156 -0.14
(5.29) (-2.73)
Ah, -0.84 -0.14
(-2.07) (-2.73)
Ahys 0.30 0.31 -0.14
(1.95) (2.45) (-2.73)
Ly 2827 1.49" 0.83* 0.617 0.32" 0.627
(3.84) (1.49) (1.60) (4.26) (1.58) (6.26)
L -0.38 -0.27 -0.11 -0.08" 0377 -0.457"
(-1.32) (-0.75) (-0.26) (1.15) (3.85) (-8.62)
tspm -3.20° -1.95 -2.51 4897 5597 -4927
Fpss 10.13™ 441" 2.28 16.747 73077 10317
R’ 0.67 0.67 0.76 0.69 0.88 0.73
R2 0.60 0.51 0.53 0.64 0.83 0.58
Y2 Chow 11.6[.11] 5.52[.13] 13.3[.04]  29.5[.00]
Yise 0.74[.39] 0.11[.74] 0.09[.76] | 0.02[.88] 3.91[.05] 3.16[.08]

As a preliminary conclusion, it emerges that the breakdown of the investment-profit
nexus in the period from the early 1980s onwards has been particularly clear in France,
while this appears less obvious for the US. Here, inclusion of a time dummy in equation
(8) also suggests that accumulation evolved independently of profits during this period,
but this hypothesis cannot be substantiated from estimation of equation (9). For both
countries, it will be interesting to enquire into the impact of financial variables, as en-
visaged in equations (10) and (11).

The accumulation dynamics in Germany and the UK are somewhat different, as the
profit share exhibits a positive effect on accumulation, at least in some periods. Fur-
thermore, as there has been no slowdown of accumulation in the UK while Germany
has witnessed only a relatively weak degree of financialisation, estimation of equation
(10) and (11) does not seem as promising as for the two other countries. Note, however,
that in the UK, the profit share seems to be positively related to accumulation in 1980-
2004, while in Germany this relationship exists during 1985-1982, but breaks down in
the early 1980s, as expected.
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Table 7 (cont’d): Regression Results for Equation (9)

United King- United States
dom
Period 1980-2004 1965-2004 1965-1981 1982-2004
Constant -0.04 0.46 -0.07 -0.10
(-1.77) (1.73) (1.53) (-3.39)
Lin. Trend -0.001
(0.50)
g1 -0.33 -0.31 -0.33 -0.18
(-3.44) (-4.75) (-2.18) (-3.07)
Up 0.06 0.24 0.31 0.11
(1.03) (5.92) (4.02) (2.60)
e 0.12 -0.94 -0.15 0.24
(3.13) (-1.47) (-1.31) (3.48)
Agii 0.22 0.64 0.51 0.18
(1.12) (4.24) (2.17) (3.48)
A 0.23 0.26 0.18
(8.19) (5.25) (8.02)
Aty 0.13
(5.74)
At -0.09 -0.08
(-3.57) (-2.02)
Ahey -.024
(-1.57)
L, 0.18 077 0.95 0.62"
(0.95) (3.65) (1.68) (2.55)
Ln 0.37 -0.30 -0.46 1.30"
(1.80) (-1.42) (-0.91) (1.94)
tapMm -3.447 475 559" -3.07
Fpss 870" 15.26 10447 13.48™
R’ 0.66 0.85 0.92 0.94
R2 0.59 0.82 0.86 0.92
Y Chow 16.32[.04] 26.7[.00]
Yisc 0.59[.44] 1.00[.32] 1.33[.25] 0.47[.49]

Note: Figures in parenthesis are t-values, figures in brackets are p-values. For the critical values of the
tgpa-test and the Fpgs-test, see PSS, tables Cl(iii), CI(iv), CII(iii) and CII(v), respectively, for k = 1. Sig-

nificance at the 10%, 5%, and 1% level is denoted by 7 and ™, respectively.

It is not attempted to speculate over whether particularly economies have been
profit-led or wage-led in particular periods of time. In effect, Appendix 3 shows that our
estimates are affected by the problem of potentially unstable equilibria, encountered
also by Hein and Ochsen (2003).

Is our “Intermediate Case” Realistic? Evidence for the US and First Signs for France

In this subsection, particularly focus is on the US economy, where financialisation has

led to a number of remarkable changes over the past decades.

Figure 5 shows that dividends have replaced interests as the major part of firms’

expenditure directed towards rentiers in the early 1990s.
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Figure 5: Net Interest and Dividend Payments Related to the Capital Stock, USA*
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Figure 6: Accumulation and Retained Profits, Private Corporations, USA*
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Figure 7: Interest and Dividend Income as a Share of Household Income, USA*
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Figure 8: Rentier Income Share and Household Savings Rate, USA*
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Figure 6 is particularly interesting because it gives direct support to the Kaleckian
argument according to which retained profits are the major source of accumulation, with
a notable exception being the investment boom in the late 1990s. Notice that private
corporations have distributed almost 100 per cent (!) of profits to rentiers in recent years.

Table 8: Regression Results for Equation (10)

France USA
Period 1980-2004  1980-2004 | 1965-2004 1965-2004  1980-2004
Constant 0.04 0.03 -0.01 0.02 0.007
(2.67) (2.11) (2.18) (2.89) (0.97)
Lin. Trend -0.002
(-3.63)
Do7.90 0.005
(2.32)
Ze1 -0.41 -0.53 -0.53 -0.56 -0.84
(-2.91) (-4.63) (-4.52) (-5.09) (-5.85)
ol 0.19 0.18 0.18 0.20 0.50
(-0.64) (3.19) (2.56) (3.10) (3.01)
INTK,, -0.64 -0.72 -0.28 -0.33 -0.47
(-2.92) (-4.19) (-3.97) (-4.70) (-2.72)
DIVK,, -1.57 0.62 -0.29 -0.50 -0.61
(-3.20) (0.87) (-2.70) (-3.70) (-2.49)
Ag 0.41 0.40 0.23
(3.92) (4.10) (1.67)
Arey 0.59 0.54 0.70
(4.93) (4.72) (6.02)
AINTK, 0.67 0.46 0.92
(2.76) (1.87) (4.96)
AINTK,, 0.92
(4.96)
ADIVK, -0.94 0.14 -0.56 -0.44 -1.17
(-1.93) (0.29) (1.95) (-1.02) (-3.54)
ADIVK, -1.09
(-3.22)
L, 0.46 0.35 0.337 0.36 0.60
(2.31) (3.08) (3.14) (3.82) (3.39)
LinTK -1.557" -1.357 -0.54" -0.58"" -0.58"
(-2.84) (-4.33) (-3.07) (-3.61) (-2.86)
Lok -3.847 1.17 055" -0.89"" -0.73"
(-4.11) (0.84) (-3.19) (-4.06) (-2.81)
Lo 0.01"
(2.22)
tapm 2917 -4.63 -452" -5.09 -5.85
Fpss 3.31 6.97 9.70™" 12.36 11.13™
R? 0.41 0.66 0.77 0.81 0.94
R2 0.26 0.55 0.71 0.75 0.89
X2Chow 11.5 [24]
Yisc 0.00[.98] 2.25[.13] 0.11[.74] 0.03[.87] 0.12[.91]

Note: Figures in parenthesis are t-values, figures in brackets are p-values. For the critical values of the
tgpa-test and the Fpgs-test, see PSS, tables Cl(iii), CI(1V) CII(111) and CII(v), respectively, for k = 3. Sig-
nificance at the 10%, 5%, and 1% level is denoted by , " and”

, respectively.
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Figure 7 is essentially the counter side to figure 5 with the noteworthy additional in-
formation that dividends (received from private businesses and government) are today
more important a source of income for households than interests. Hence, it is very
tempting to infer from the trajectories of the two graphs in figure 8 that shareholders
have drastically reduced their savings rate since the early 1980s.

The estimation results for equation (10) in table 8 are very interesting. First, con-
sider the case of the US. The fit of the regression over the whole period is substantially
improved as compared to the estimation results from equation (8). There is also strong
evidence of a long-run relationship and all long-run coefficients are highly significant.

While the Chow tests indicate that there may not have been a structural break in the
early 1980s, including a time dummy for the period 1997-2000 again improves the fit
and allows for some interesting interpretations. While in the first regression the coeffi-
cients on /NTK and DIVK take virtually identical values, the coefficient on DIVK mas-
sively increases when controlling for the “New Economy Boom”, during which divi-
dend payments exceptionally do not seem to depress accumulation. In conjunction with
figure 6, this seems to confirm the interpretation by Duménil and Lévy (2003, p.7) ac-
cording to which the “long boom was financed by the unusual inflow of foreign capital”.

When making conjectures about possible accumulation regimes in terms of table 4,
the coefficient on the dummy variable is difficult to interpret. Therefore, and despite the
result of the Chow test, the regression was also run separately for the sub-sample 1980-
2004. Again, it is seen that the coefficient on DIVK by far exceeds that on /NTK in ab-
solute value. On the basis of this last regression, table 9 shows that the “intermediate
case” obtains for very plausible propensities to consume out of dividend (and interest)
income. In fact, our heuristic interpretation of figure 8 above is supported by recent evi-
dence from a careful study by Maki and Palumbo (2001) for the Federal Reserve Bank.
The authors construct a rich dataset by combining household-level data from the Survey
of Consumer Finances and aggregate data from the Flow of Funds Account. They report
that the savings rate of households in the highest income quintile has dropped from 8.5
[4.9] to -2.1 [-4.4] per cent from 1992 to 2000 (numbers in brackets are savings rates
excluding benefit pension plans and nonprofit organisations). Noting further that the
richest income quintile held between 80 and 90 percent of corporate equity in the 1990s
(Maki and Palumbo, 2001, p.24), it can be concluded that the “intermediate case” is a
perfectly realistic scenario, if the analysis proposed here bears any resemblance to the
functioning of actual economies. Duménil and Lévy (2003, p.22) summarise the nature
of this accumulation regime to the point: “This is really a spending spree within the
richest fraction of the population, the same people who benefit from the new flows of
income and the rise of the stock market.”

Table 9: Effect of an Increase in the Dividend Payments/Capital Ratio on the
Rate of Profit and the Accumulation Rate (1980-2004)

“Normal Case” “Intermediate “Puzzling Case”
Case”

1-s,<0.73 0.73<1-s,<1.22 l1-s, >1.22
or/oDIVK — + +
0g /ODIVK — _ +

1-s, <0.58 0.58<1-s,<0.97 1-s,>0.97
or/ 0INTK - + +
0g / OINTK - _ n
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Table 10: Regression Results for Equation (11)

France
Period 1980-2004 1980-2004 1965-2004 1982-2004
Constant 0.0004 0.003 0.02 0.02
(0.003) (0.29) (1.88) (1.88)
Lin. Trend -0.001
(-2.81)
2u1 -0.22 -0.37 -0.35 -0.51
(-2.32) (-3.85) (-4.76) (-6.82)
Uy 0.35 0.24 0.18 0.13
(4.78) (3.21) (7.61) (1.72)
hey 0.038 0.07 -0.11 0.13
(1.47) (2.80) (-0.32) (5.12)
INTK, -0.17 -0.41 -0.15 -0.23
(-1.20) (-2.80) (-2.66) (-1.83)
DIVK,, -0.51 0.19 0.13 -0.32
(-1.74) (0.54) (-1.69) (-1.99)
Agui -0.20 -0.15 0.38 0.98
(-1.43) (-1.29) (1.67) (7.87)
Auy 0.27 0.19 0.15 0.17
(5.14) (3.77) (10.98) (12.67)
At -0.27 -0.07
(-2.39) (-6.32)
Ahy 0.81 0.81
(-1.89) (-1.89)
Ahe -0.11 -0.88
(-2.70) (-2.01)
AINTK, 0.47 0.47
(3.60) (3.60)
AINTK,, 0.15
(0.94)
AINTK, 0.51
(3.92)
ADIVK, -0.44
(-1.52)
ADIVK,, 0.43
(1.89)
L, 1.60" 0.64" 0.52"" 0.26
(2.21) (2.25) (3.91) (3.57)
Ly 0.17 0.18" -0.03 0.24"
(1.27) (2.64) (-0.31) (1.84)
LinTk -0.76" -1.09™ -0.41™ -0.46"
(-2.31) (-3.09) (-3.45) (-1.88)
Lok -2.317 0.51 -0.38" -0.62"
(-2.06) (0.50) (-2.04) (-2.09)
tapm -2.32 -3.85 -4.76" -6.82""
Fpss 6.917" 9.42"" 17517 30.49™
R* 0.77 0.84 0.94 0.98
R2 0.69 0.76 0.91 0.96
X2Chow 173[24]
Ysc 6.21[.83] 0.84[.98] 0.87[.35] 6.21[.01]

Note: Figures in parenthesis are t-values, figures in brackets are p-values. For the critical values of the
tppu-test and the Fpgs-test, see PSS, tables Cl(iii), CI(iv), CII(iii) and CII(v), respectively, for k = 4. Sig-
nificance at the 10%, 5%, and 1% level is denoted by , ,and , respectively.
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Finally, notice that the results summarised in table 9 potentially give an original ex-
planation to the phenomenon of the so-called “New Economy Boom”. It may be the
case that the investment boom observed in this short period was due simply to a tempo-
rary shift from the “intermediate case” to the “puzzling case” as defined in table 4. A
propensity to consume out of dividend income of 1.22 may, of course, be somewhat un-
realistic, but the simplicity of our model (as well as the short time series used for esti-
mations) should also be reason of some caution when interpreting the exact values of
the parameter estimates (see section 7).

The results for France do not allow such clear conclusions. Although the signs of all
coefficients are as expected, their magnitudes appear somewhat unrealistic. When in-
cluding a linear time trend as a robustness check, the coefficient on DIVK even becomes
positive. These oddities may reflect a problem of the data used: while the accumulation
rate is that of all non-financial businesses, the variables INTK and DIVK could only be
constructed for non-financial corporations.

The estimation results for equation (11), reported in table 10, confirm the results
from table 8. In the case of the US, it is seen that in the last sub-period the positive ef-
fect of the profit rate on the accumulation rate is equally distributed between the rate of
capacity utilisation and the profit share. The coefficient on D/VK is again strongly nega-
tive and by far exceeds that on /NTK in absolute value in this period.

In the case of France, similar problems occur as in the previous regression, but
when estimation is performed without a time trend, all coefficients are of the “correct”
sign, albeit with somewhat unrealistic absolute values.

Due to the problem of potentially unstable equilibria (see Appendix 3), we again re-
strain from speculating over specific accumulation regimes on the basis of table 10.
However, we can comfortably conclude from tables 9 and 10 that the US economy has
been “finance-led” in some form rather than profit- or wage-led in the past two decades.

7. Some Open Questions and Directions for Future Research

Admittedly, our model is somewhat simplistic and could be extended in a number of
ways. Although we have been able to provide elements of one potential explanation of
the “investment-profit puzzle” for the US, which is clearly most advanced in the process
of financialisation, our results need to be substantiated and more knowledge is to be
generated about the accumulation dynamics in other countries. The following exten-
sions, amongst others, should therefore be explored but this would above all require
more and better data. In general, data availability clearly is a problem when attempting
to analyse the relationship between financialisation, accumulation and profitability.

First, government activity and the foreign sector should be included into the analy-
sis. Clearly, public budget deficits, as well as export surpluses could contribute to a
breakdown of the investment-profit nexus (see Kalecki, 1942).

Furthermore, the possibility of both a positive and a negative propensity to save out
of labour income should be considered. As noted by Duménil and Lévy (2001, p.594),
the ratio of debt to disposable income of US households has been rising from around 65
per cent in the mid 1980s to approximately 100 per cent in the late 1990s. This may
have contributed to a declining propensity to save especially of lower-income groups,
which may even become temporarily negative in times of generalised “consumption
sprees”. However, a likely effect of household indebtedness would be that the savings
rate eventually needs to increase again in the long-run. One could also analyse interac-
tions between the dividend/capital ratio and the interest/capital ratio. It may in effect be
necessary for firms to finance dividend payments partly by bank credit, so that interest
payments (and their negative effects on accumulation) would in part be an indirect ef-
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fect of dividend payments. Again, the long-run debt effects of such corporate strategies
would have to be taken into consideration. On the other hand, one would also need to
analyse the effects of capital gains and losses resulting from households’ portfolio deci-
sions and firms’ stock market interventions for investment and savings. Taken together,
these extensions would aim at developing a stock-flow consistent, dynamic framework
(in the spirit of Lavoie and Godley, 2001-2).

Moreover, the interaction between rentiers’ interest and dividend claims and the
share of profit in national income should be analysed in more detail. In fact, it may well
be the case that firms succeed to raise their mark-ups when facing increased interest
rates (see Hein 2006a,b for a theoretical discussion) or dividend claims.

It appears also important to explicitly analyse the effects of financialisation at an in-
ternational level. As argued earlier, the hypothesised prevalence of the “puzzling case”
during the “New Economy Boom” in the US may have been possible only thanks to the
influx of foreign capital. But, such capital inflows obviously result in the longer term in
increased dividend payments from the US to shareholders in foreign countries (see, e.g.,
Duménil and Lévy, 2003). This could in the future have depressing feedback effects on
accumulation in the US. Such considerations would have to be taken into account
within a structuralist analysis of the world economy.

Finally, one would have to consider the impact of technological change on the cost
of investment measured in current prices and how the evolution of relative prices, re-
flected in changes in the full capacity/capital ratio (v in equation (1)), affects accumula-
tion and profits."”

8. Concluding Remarks

In their famous analysis of the decline of the Golden Age, Marglin and Bhaduri (1990,
p.-184-5) argued that higher profitability was a pre-condition for the recovery of invest-
ment and growth in the developed industrialised countries. The essential conclusions of
their analysis were “(a) to recognise the present need for profitability, (b) the ultimate
desirability of making accumulation independent of profitability, and (c) to provide a
bridge from here to there.”

Ironically, it appears today that financialisation may play a role in “making profit-
ability independent of accumulation”. More specifically, consumption out of capital in-
come seems to have increasingly replaced investment as a source of macroeconomic
profits, particularly in the US.*” The increasing profit share and rentier income share do
not seem to have favoured accumulation, growth and, most importantly, the develop-
ment of the average standard of living during the past decades.”' The experience of the
so-called “New Economy Boom” in the US was at most a (short) exception in this re-
spect and may be interpreted in terms of our model as a temporary shift to the “puzzling
case”.

While these conclusions are primarily relevant for the US, further research is neces-
sary for better understanding the “investment-profit puzzle” at an international level.

"% Aglietta (2000), amongst others, argues that the dynamics of accumulation are significantly affected by
the declining costs of investment due to innovations in information technology and the increasing impor-
tance of human capital relative to physical capital.

* With reference to a traditional dictum, one could argue that “capitalists (still) get what they spend”, but
their expenditure involves less positive externalities for society than during the Golden Age.

I In the US, the average real income of households in the lower 90 per cent income fractile seems in fact
to be stagnating since the 1970s, while the highest income decile has enjoyed substantial income and
wealth gains, to a large extent thanks to distributed profits and capital gains. See Duménil and Lévy (2004,
in particular p.120, figure 10).
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Appendix 1: Effects of Changes in INTK and DIVK on the Endogenous Variables

Making use of the equilibrium condition given by equation (7), the endogenous vari-
ables of the model containing equation (6a) as the investment function are

(All) ¢ =[a+INTK(1-s,-60)+DIVK(1-s, —¢)|/(1-y),
(A1.2) g ={a+INTK[y(1-s,)- 0]+ DIVK[y(1-s,)-¢]}/(1-7),
with the condition for short run stability being dg' /or < dg* /or < y <1.

The effects of changes in DIVK and INTK on the endogenous variables are ambigu-
ous:

or/oDIVK =[(1-s, —¢)+(1—s, —O)OINTK / oDIVK]/(1-y),
0g/ODIVK ={y(1-s,)—¢+OINTK / dDIVK[y(1-s,)- 0]}/ (1-y),
or/BINTK =[(1-s, —0)+(1—s, —#)3DIVK | BINTK |/(1- y),
dg/GINTK = y(1—s,)—0+0DIVK | INTK[y(1-5,)—@]/(1- 7).

Assuming O0INTK / 0DIVK =0, the conditions for different accumulation regimes
are obtained as reported in table 4 in the text.

With the accumulation function given by equation (6b), the equilibrium values of
the endogenous variables are

(A13) u =[a+ch+INTK(1-s, —60)+ DIVK(1—s, —@)|/(h/v - B),

(A1.4) ¢ ={h/v[a+h+INTK(1-s, —0)+ DIVK(1-s, —@)[}/(h/v—-p),

. hivla+ah)+ INTK[B(1~-5,)—6h/v]+ DIVK[B(1-5,)—¢h/v]
(ALS) g = ,
hlv—p
with short-run stability condition dg’ /éu < 0g* /ou <> B < h/v.

The marginal effects of increases in INTK and DIVK on the endogenous variables of
the model are given by:

ou _[(1—s,—¢)+(1—s,—O)INTK /0DIVK +(z —u/v)oh/DIVK]
ODIVK hiv—p ’

or  {n/v[(l-s,—¢)+ (-5, —O)IINTK / ODIVK |+ 0h/ ODIVK (th — fu)/ v}
oDIVK hiv—p ’

ﬂ[(l_SS)Jr(l_Sb)aINTK}_¢h/v+ Oh (ch—pu)lv OINTK .
og  _ oDIVK oDIVK v oDIVK
ODIVK hiv-p ’
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ou  [(1-s,—0)+(1~s, —$)ODIVK | OINTK +(z —u/v)oh/INTK |
OINTK hiv-pB

b

or _{n[(1—s,—0)+(1~s, —$)ODIVK / OINTK |+ 6h/ OINTK (ch — Bu)/ v}
JINTK hiv-pB

ODIVK oh ODIVK
1- 1- —6h/ th— fPu)/v— /
og ﬂ{( )+ SS)@]NTK} V+81NTK( pu)lv 81NTK¢h ’

JINTK hiv—p

3

Table 5 in the text shows the corresponding accumulation regimes, based on the as-
sumptions 0INTK /ODIVK = 0INTK /0h=0DIVK /0h=0.

Appendix 2: Stockhammer’s (2005-6) “Investment-Profit Puzzle”

Stockhammer’s starting point is very similar to that of the present paper: “So we notice
an interesting puzzle in macroeconomic trends: the ratio of investment to profits [...]
shows a declining trend. [...] (p.197).”

The theory of “shareholder value orientation” at the firm level is constructed around
the following objective function:

(A3.1) U=U(g,r)=I1""R’,

where [ is investment, R is profits and £ is a measure of shareholder influence. A
“ growth-profit trade-off ™ is postulated at the firm level and given as

(A32) R=I1-14.

Maximising equation (A3.1) subject to equation (A3.2) yields
(A33) I"=[(1-p),(Y)/t, with oI, 10Y =y,
(A3.4) R =pl,,

where Iy is the profit-maximising level of investment. The equilibrium value of invest-
ment is positively related to output, but an increase in the technologically given parame-
ter ¢, as well as larger shareholder influence negatively affect the firm’s investment ac-
tivity: 1" /0Y >0, dI /6t <0, ol /0B <0.

Assuming that the economy exists of » identical firms, an aggregate investment
function is derived from adding up that of all individual firms. Total savings are ob-
tained as savings out of profits minus autonomous consumption minus consumption out
of (stock market) wealth. Stock market wealth is postulated to be a linear function in
profits. Then, the effect of an increase in shareholder influence on equilibrium output is
ambiguous, but Stockhammer argues that it is unlikely that “a strong (positive) effect of
shareholder power on asset prices and a strong wealth effect [.] offset the direct (nega-
tive) effect the increase of shareholder power has on investment.”
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When explaining the declining macroeconomic trend of the “investment-profit ra-
tio”, it is made use again of equations (A3.3) and (A3.4), which were introduced, how-
ever, as microeconomic characterisations of a given firm’s investment behaviour and
“growth-profit trade-off”. Dividing equation (A3.3) by equation (A3.4) yields

(A3.8) I'/R =(1-B)/1B,with o(I" /R")/ 8B =-1/(tB) <0.

Stockhammer concludes: “The increase in shareholder power will unambiguously
decrease investment per profit” (p.211). Clearly, our model offers an alternative answer
to the “Kaleckian question” (how can high profits be compatible with low investment?)
because here macroeconomic profits are determined by capitalist expenditure, and not
by the microeconomic “growth-profit trade-off”. A more complete treatment of the “in-
vestment-profit puzzle” would have to combine these two approaches and analyse how
exactly the microeconomic “growth-profit trade-off” postulated by Stockhammer may
feed through to the macroeconomic relationship between growth and profitability.

Appendix 3: The problem of instability in Bhaduri-Marglin type models

Equation (9): Equation (11):
Stability if s, h_ p>0* Stability if h_ £ >0
2% \Z
Period h Period h
Sp——pF ——p
\% 1%
France 1965-2004 | 0.235,,—2.82 <0 | 1980-2004 | 0.31 -1.60<0

1965-1983 | 0.17s,— 1.49 <0
1984-2004 | 0.33s,—0.83 <0

Germany 1965-2004 | 0.17s,—0.61 <0
1965-1982 | 0.14s5,—-0.32<0
1983-2004 | 0.225,-0.62<0

United King- | 1980-2004 | 0.32s,-0>0
dom

United States | 1965-2004 | 0.205,—0.77 <0 | 1965-2004 | 0.20-0.52<0
1965-1981 | 0.13s,—0.95<0 | 1982-2004 | 0.32-0.26 >0
1982-2004 | 0.325,-0.62<0

* for a derivation of this stability condition, see, e.g., Hein (2004, p.196).

Note: The values for § are obtained from tables 7 and 10 in the text, respectively. Insignificant coeffi-
cients are set equal to zero. Values for /2 and v are calculated from OECD, Economic Outlook No. 78. The
capital/full capacity ratio, v, is proxied by the ratio of nominal gross capital stock to nominal GDP, as in
Hein and Ochsen (2003). Given that 5, <1, all estimated equilibria are unstable, except in the case of the
UK (1980-2004) for equation (9) (where the estimated long-run coefficient on GDP growth is insignifi-
cant) and in the case of the US (1982-2004) for equation (11). Hein and Ochsen (2003) experience the
same problem in their estimations: only four out of twelve equilibria are stable, and in three of the four
cases this is due to S being set equal to zero.
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Appendix 4: The Data Set

Accumulation rate

()

Rate of growth of business capital stock'; Rate of growth of net
capital stock, non-financial businesses”; Investment net of con-
sumption of fixed capital®/fixed assets, non-residential businesses’

Profit rate (7;)

Income from property and other/business capital stock' (for Ger-
many); Net operating surplus/net capital stock, non-financial cor-
porations®; Net rate of return, private non-financial corporations’;
Net operating surplus’/private fixed assets’

Output Growth (1)

Growth Rate of real GDP' *

Profit Share (4,)

Profit share in the business sector'; Net operating surplus/(net op-
erating surplus + compensation of employees), non-financial busi-
nesses’; Net operating surplus/(net operating surplus + compensa-
tion of employees)”

Interest/Capital Ra-

Net interest payments/net capital stock, non-financial corpora-

tio (INTK,) tions™ Net interest payments, domestic businesses*/non-residential
capital stock’
Dividend/Capital | Net dividend payments/net capital stock, non-financial corpora-

Ratio (DIVK;)

tions, current prices’; Net interest payments, private corpora-
tions'/non-residential capital stock’

Note: Variables are in current prices. Where possible, regressions were run with data from a single data
source. For equation (9), which was estimated for all countries, data from the OECD Economic Outlook

data base were used.

Sources: 'OECD, Economic Outlook No. 78; *French National Accounts (INSEE);
Blue Book (Office of National Statistics, UK); *NIPA Tables (Bureau of Economic
Analysis, USA); °Fixed Assets Tables (Bureau of Economic Analysis, USA); author’s

calculations.
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