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III.2. Inventory developments in the euro 
area since the onset of the crisis (49) 

This section analyses the changes in inventory 
behaviour in the euro area since the onset of the 
global financial crisis. Despite the fact that 
inventory investment is only a small part of fixed 
investment it contributes significantly to variation 
in GDP growth. National accounts show that the 
crisis has led to depressed inventory investment, 
thus pushing down growth. The change in firms’ 
inventory behaviour since the crisis is also visible 
in industry survey responses which suggest that 
firms are now adjusting their inventory stocks 
downwards more strongly than before. An 
econometric analysis for Germany, Italy and 
France indicates that this change in behaviour may 
in part be ascribed to depressed sales prospects in 
the wake of the sovereign debt crisis. In addition, 
financing constraints affect inventory decisions and 
have become more important since the beginning 
of the crisis. This further confirms that restoring 
the flow of credit, especially to smaller firms, is of 
critical importance for growth. 

----------------------- 

The dynamics of inventory investment in the 
national accounts 

Firms can hold inventories to smooth production. 
They respond to higher demand by drawing down 
inventories when marginal production costs rise 
with output. Empirical evidence shows, however, 
that at the aggregate level sales vary less than 
production and that inventories are procyclical. 
Another reason for firms to hold inventories is that 
they are afraid of missing unexpected increases in 
demand if left with insufficient output stocks. 
Production decisions are made before demand is 
known and firms tend to produce output both in 
order to meet demand and to keep stocks of 
unsold goods as a precaution. This could explain 
the procyclicality of inventories. (50)  

Inventory investment in the euro area Member 
States is reported in the national accounts, with 
inventory accumulation and decumulation 

                                                      
(49) Section prepared by Plamen Nikolov. 
(50) Research on inventories has tried to reconcile their stabilising role 

at firm level with their large contribution to fluctuations in 
economic activity at macro level. For an overview, see Blinder, 
A.S. and L.J. Maccini (1991), ‘Taking stock: a critical assessment 
of recent research on inventories’, The Journal of Economic 
Perspectives, Vol. 5, No. 1, pp. 73-96. 

contributing significantly to changes in output. (51) 
In the euro area, inventories' contribution to GDP 
growth fluctuations since 2008 has been nearly 
19%, even if inventories represented only 0.5% of 
fixed investment and 0.1% of GDP in 2012 
(Table III.2.1). The contribution of inventory 
investment to GDP growth dynamics is relatively 
large in France, Portugal, Ireland and Italy, as it is 
in the UK and the US. Since the onset of the crisis, 
it has risen in most euro area Member States, 
except the Netherlands, Spain and Greece. The 
increase is especially pronounced in Germany, 
Italy, Portugal and Ireland. (52) 
 

Table III.2.1: Contribution of inventory 
investment to GDP fluctuations (1) 

(in %) 

 
(1) Covariance of the annual inventory investment change 
and the GDP change as a share of the variance of the annual 
GDP change; current prices (not seasonally adjusted) in DE, 
GR and FI; previous year’s prices (seasonally adjusted) in EA 
17, ES, FR and IT; constant prices (seasonally adjusted) in 
IE, NL, PT, UK, US and JP; quarterly frequency. 
Source: DG ECFIN calculation based on Eurostat data. 

 

Euro-area national accounts do not provide data 
on inventory stocks, but in the US, where such data 
are available, the ratio of inventory holdings to 
sales shows a downward trend, falling to around 
1.3% of GDP in March 2013. (53) Improvements in 
the production process, especially just-in-time 
operations management, facilitated by advances in 
information technology, have contributed to the 

                                                      
(51) Inventory investment in national accounts covers changes in the 

stocks of final products, inputs and work-in-process. 
(52) In Ireland, the increase is measured in absolute terms since the 

change in inventory investment and GDP growth move in 
opposite directions. 

(53) According to data published by the OECD inventory stocks in 
the French non-financial corporate sector have been continuously 
decreasing as a share of GDP since the late 1970s.   

2000-2007 2008-2012
EA 17 17.5 18.6
US 18.2 25.2
UK 30.2 31.1
JP 26.5 12.6

DE 6.1 17.2
FR 42.0 45.0
IT 5.9 29.1
ES 13.4 2.0
IE -14.3 -44.0
PT 0.1 23.3
GR 37.7 0.5
NL 12.6 10.7
FI 15.6 20.4
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decrease in the relative weight of the stock of input 
inventories in sales. (54)  

The sharp downturn of economic activity since 
2008 had a large impact on inventories. Inventory 
stocks constructed from national accounts have 
fallen below the level determined by their pre-crisis 
trend in both the euro area and the US 
(Graph III.2.1). The significant effects of the crisis 
are also evident at Member State level. A steep 
drop during 2009 is observed in all euro area 
Member States, with the exception of Spain. (55)  

Graph III.2.1: Inventory stocks (1) 

(% of GDP, 2005=100) 

 
(1) Based on inventory investment reported in the national 
accounts. Stocks of inventories are calculated by adding up 
inventory investment flows. 
Source: Eurostat. 

A proper focus on inventory behaviour at the 
macro level requires a look at both inventory 
stocks and flows. Since inventory stocks are not 
included in the national accounts, other sources of 
information are used here: on the one hand, 
qualitative responses regarding stocks of finished 
products in industry surveys and, on the other 

                                                      
(54) There is a difference in the variation of output and input 

inventories, which are lumped together in the national accounts. 
US stock data show that both the variability and the GDP share 
of input inventories have decreased relatively more in recent 
decades, as compared with that of stocks of finished goods. This 
can be explained, at least partially, by the technological 
improvements in the production process. Therefore the variability 
of inventory investment as measured in the national accounts 
should be smaller than the variability of stocks of finished goods 
as measured at firm level and aggregated. See Maccini, L.J, and A. 
Pagan (2013), ‘Inventories, fluctuations and goods sector cycles’, 
Macroeconomic Dynamics, 17, pp. 89-122. 

(55) Data for the non-financial corporate sector in Spain does reveal a 
steep fall in the ratio of inventory investment to gross value 
added, although the ratio of inventory investment in the total 
economy to GDP does not fall as dramatically. 

hand, data on inventory stocks aggregated from 
firm accounts by sector of economic activity and 
firm size. 

Post-crisis changes in inventory assessment 
according to industry surveys 

The Industry Survey, part of the Joint Harmonised 
EU Programme of Business and Consumer 
Surveys coordinated by the European Commission, 
contains a question about the estimated level of 
output inventories. (56) Firm managers respond by 
indicating whether they consider stocks of finished 
goods to be too high, adequate or too low. 
Another question asks whether firm managers 
expect output in the months ahead to increase, 
remain unchanged or decrease. There is normally 
an inverse relationship between answers to these 
two questions, as firms reporting an excessively 
high level of inventories tend to adapt their 
production plans downward so as to correct the 
excess. (57) 

The scatter plot of standardised answers to the 
questions on output inventories and expected 
production shows that, in the past 18 months, 
firms have become unusually cautious about 
accumulating inventories (Graph III.2.22). The 
observations since September 2011 (in dark blue 
on the graph) are too far to the left and below the 
fitted line in the scatter plots (which represents the 
long-term relationship between the two variables). 
This indicates that firms now tend to revise their 
production plans downwards more steeply, in case 
of excess inventories, than in pre-crisis years. This 
is particularly true in Italy and Spain, but can also 
be seen in Germany and France. 

The reasons for such behaviour could be found in 
the depressed demand prospects in the euro area 
after the escalation of the sovereign debt crisis in 
2011. Adverse credit conditions could have played 
a role as well, for example in limiting the scope for 
building inventory stocks. (58) 

                                                      
(56) More information can be found at 

http://ec.europa.eu/economy_finance/db_indicators/surveys/in
dex_en.htm. 

(57) At the aggregate level, this relationship is not perfectly linear, as 
movements in output inventories are also determined by other 
factors, such as the level of expected demand. 

(58) In Germany adverse credit conditions are likely to be an issue 
only for small firms and to a lesser extent than in the euro area 
periphery. The ECB's Survey on the Access to Finance to SMEs 
shows that 11% of the German SMEs and 3% of the German 
large firms named access to finance as their most pressing 
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Estimated inventory levels among British firms are 
not particularly low given their expected future 
production, indicating that problems with 
economic uncertainty and access to credit in the 
euro area may be key explanations. 

Estimating inventory stocks in manufacturing 
by sector of economic activity and firm size 

Inventory stocks derived from firm accounts and 
aggregated by sector of economic activity and firm 
size are available in BACH, a database managed by 
the European Committee of Central Balance-Sheet 
Data Offices (ECCBSO). (59) The database allows a 
more detailed look at the relationship between 
inventory stocks and financial positions at sectoral 
level and according to firm size. 

Box III.2.1 presents results from country inventory 
regressions for Germany, France and Italy. (60) The 

                                                                                 
problem in the second half of 2011. This compares to 29% of 
Spanish SMEs and 26% of Spanish large firms.  

(59) The European Committee of Central Balance-Sheet Data Offices 
(ECCBSO) is an informal body whose members come from 
National Central Banks or Statistical Offices in EU Member 
States. 

(60) The econometric analysis is restricted to the three largest euro 
area Member States for data availability and consistency reasons. 
In these three countries, aggregated data derived from firm 

 

inventory stock in the panel regressions is 
determined by growth in sales and in cash flow, 
labour costs and the real interest rate. The cross-
sectional dimension of the BACH time series 
consists of the different sectors of economic 
activity in manufacturing, according to the 
European industrial activity classification (NACE 
Rev. 2).  

The inventory literature usually motivates the 
inclusion of sales with the need to capture firm 
responses to changes in demand. (61) Results from 
the panel regressions in Box III.2.1 show that 
deteriorating demand prospects, measured by a 
decrease in sales, would impact inventory stocks 
negatively.    

 

                                                                                 
accounts reported in BACH are consistent with data in the 
national accounts.  

(61) This includes production smoothing, minimizing inventory 
holding costs and avoiding stockouts, see Maccini L.J., B.J. Moore 
and H. Schaller (2004), ‘The interest rate, learning, and inventory 
investment’, The American Economic Review, Vol. 94, No. 5, pp. 
1303-1327. This paper attributes a positive coefficient on sales in 
a regression of inventory stocks to the domination of stockout 
avoidance over production smoothing.  

Graph III.2.2: Stock of output inventories vs expected future production (1) 

 
(1) Standardised balances of monthly responses, dark blue markers indicate observations after September 2011. 
Source: BCS Survey. 
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(Continued on the next page) 

Box III.2.1: Estimating an inventory equation with BACH data

Inventory stocks derived from firm accounts and aggregated by sector of economic activity and firm size are available in 
BACH, a database managed by the European Committee of Central Balance-Sheet Data Offices (ECCBSO). The 
database provides a more detailed insight into the relationship between inventory stocks and financial positions at sectoral 
level and according to firm size. 
BACH data on inventory stocks are obtained by aggregating individual firms’ accounts and reported by European 
industrial activity classification (NACE Rev. 2) and firm size in terms of total sales. To be sure that any conclusion 
regarding inventory behaviour derived from the aggregated micro data can be extrapolated to the macroeconomic level, 
checks were carried out for consistency between inventory investment in all sectors together, as reported in BACH and in 
the national accounts. Data for Germany, France and Italy show the same dynamics in both the national accounts and 
BACH. The sectoral representation in these countries is also quite good. BACH data for 2011 covers manufacturing firms 
that generate 86% of total sales in France, 78% in Italy and 71% in Germany.  
The empirical strategy is to estimate panel regressions of the sectoral annual data for each country separately. The panels 
represent different sectors of economic activity in manufacturing. The resulting inventory equations show the stock of 
inventories as a function of the growth in sales and the change in cash flow (proxied by gross profits to sales), the wage 
share in gross value added and the real interest rate. The change in cash flow captures the need for external finance and 
the borrowing terms. In general, this specification follows empirical strategies in Maccini at al. (2004) and Kashyap et al. 
(1994). Limitations of the panel dimensions mean that it is not possible to estimate a partial adjustment model. 
 
The estimated equation is: 
 

 
where i denotes sector and t is time. The constant contains the fixed effect. The crisis dummy covers 2009-11.    
 
Changes in cash flow affect the stock of inventories. The greater the increase in the cash flow, the bigger the stock of 
inventories, as firms are less constrained in building up finished goods. Regression results show that the change in the 
cash flow has always been a meaningful regressor in France, while it has become such in Germany and Italy since the 
crisis. In these two countries, the real interest rate becomes statistically significant only when the role of cash flow after 
the crisis is acknowledged. 

Results from panel regressions of inventory stocks 

FR (1) DE (1) DE (2) DE (3) IT (1) IT (2) IT (3)

∆ in log sales 0.40*** 0.45*** 0.52*** 0.75*** 0.26*** 0.32*** 0.18

(0.000) (0.000) (0.000) (0.000) (0.009) (0.000) (0.239)
wage share (-1) -0.014** -0.007 -0.006 -0.016*** -0.002 -0.001 0.012**

(0.013) (0.351) (0.145) (0.008) (0.607) (0.822) (0.011)
∆ in cash flow 0.027** -0.000 -0.009

(0.016) (0.988) (0.413)

∆ in cash flow*crisis 0.016** 0.021*** 0.008* 0.014***

(0.014) (0.002) (0.075) (0.000)

real interest rate -0.006 -0.027 -0.038** -0.039** -0.014 -0.043** -0.050***
(0.746) (0.216) (0.018) (0.046) (0.369) (0.031) (0.003)

crisis 0.000 -0.077** 0.044 -0.060*

(1.000) (0.020) (0.120) (0.076)
constant 16.02*** 15.47*** 15.43*** 14.63*** 15.07*** 15.26*** 13.68***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Estimation FE OLS FE OLS FE OLS FE OLS FE OLS FE OLS FE OLS

No. observations 198 220 220 220 242 242 220
No. groups 18 20 20 20 22 22 20

R-sq 0.16 0.16 0.21 0.34 0.08 0.10 0.21

log inventory stock

Note: DE (3) and IT (3) include data only from firms with annual sales of less than € 10 million. FR (1) excludes manufacture of electrical 
goods, electronics and machinery.  
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Cash flow (proxied by the ratio of gross profit to 
total sales) is included in order to represent the 
external financial constraints faced by firms. In line 
with the literature on credit constraints, higher cash 
flow should be associated either with less need for, 
or with better access to, external credit. Facing 
lower credit constraints, firms should be able to 
accumulate higher stocks of inventories and thus 
the coefficient of cash flow is expected to be 
positive. 

Regression results in Box III.2.1 confirm these 
expectations in all three countries. In Germany and 
Italy, however, the cash flow variable has become 
meaningful only since 2009, suggesting that 
financing constraints, particularly for small firms, 
have played a bigger role in driving inventories 
since the onset of the crisis. 

The importance of external financial constraints 
for inventory behaviour has also been 
acknowledged in the empirical literature. (62) 
Previous research has shown that, in the presence 
of information asymmetries, fluctuations of 
internal finance or firm liquidity positions may play 
a role in inventory behaviour. (63) When inventory 
accumulation depends positively on firms’ financial 
positions, the tight association of credit and the 
business cycle will translate into lower stocks 
during downturns. In periods of weak economic 
activity, firms display lower operational 

                                                      
(62) See for example Bernanke, B.S. and M. Gertler (1995), ‘Inside the 

black box: the credit channel of monetary policy transmission’, 
The Journal of Economic Perspectives, Vol. 9, No. 4, pp. 27-48. 

(63) See Carpenter R.E., S.M. Fazzari and B.C. Petersen (1994), 
‘Inventory investment, internal-finance fluctuations, and the 
business cycle’, Brookings Papers on Economic Activity, Vol. 1994, 
No. 2, pp. 75-138 and Kashyap A.K, O.A. Lamont and J. C. Stein 
(1994), ‘Credit conditions and the cyclical behaviour of 
inventories’, The Quarterly Journal of Economics, Vol. 109, No. 3, pp. 
565-592. 

performance and deteriorating balance sheets. They 
find it more difficult to secure external funding, 
including for stocking up on inventories.     

One would a priori expect financing constraints to 
be more binding for smaller firms that are more 
dependent on bank credit. This is confirmed by the 
econometric analysis which shows that the impact 
of cash flow on inventory stocks is higher in small 
firms. This result is particularly pronounced in Italy 
where the cash flow coefficient almost doubles 
when the regression includes only small firm data. 

Graph III.2.3: Leverage vs change in the 
inventory stock by sector (1) 

(small manufacturing firms, DE, FR, IT, 2011 in %) 

 
(1) Leverage is the ratio between non-current debt and total 
assets. Change in the inventory stock is the difference 
between the ratio of inventory stocks to sales in 2011 and its 
2000-07 average. Small firms are those with annual sales of 
less than € 10 million. 
Source: BACH. 

The role of financing constraints for smaller firms 
can also be seen in Graph III.2.34, which shows 
the importance of leverage for inventories since the 
start of the crisis. The higher the debt-to-total 
assets ratio in a given sector, the bigger the drop in 
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Box (continued) 
 

 
 
 

Since the onset of the crisis small firms in Germany and Italy adjust their inventory stocks downwards to a greater extent 
than large firms. This effect is more pronounced in Italy where the cash flow coefficient almost doubles when the 
regression includes only small firm data. The crisis dummy becomes significant in both countries, indicating that 
additional factors prompt smaller firms to decrease their inventory stocks since the beginning of the crisis.      
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inventory stocks relative to sales from their pre-
crisis average. This can be explained by financial 
constraints relating to indebtedness that are more 
binding for smaller firms, as they tend to be more 
dependent on bank lending than their larger 
counterparts.  

Finally, the econometric framework of Box III.2.1  
can also be used to explore the role of financing 
constraints at sector level. There is a clear 
correlation between cash flow and the unexplained 
part of inventory stocks in the panel regressions of 
the Italian manufacturing sectors since the onset of 
the crisis (Graph III.2.43). Sectors that tend to 
have higher ratios of gross profits to total sales, 
and are therefore likely to have higher quantities of 
liquidity at their disposal, also keep more inventory 
stocks than predicted by the equation. 

Conclusion 

Inventory behaviour has important 
macroeconomic implications. Although inventory 
investment and inventory stocks are both small 
relative to GDP, they contribute quite significantly 
to macroeconomic fluctuations. Firms’ inventory 
behaviour seems to have changed since the onset 
of the crisis. The role of inventory flows in output 
fluctuations has grown in several euro area 

Member States and the accumulation of inventories 
seems to have fallen below levels suggested by pre-
crisis trends. This change in behaviour is also 
visible in industry surveys, which indicate that 
firms are responding more strongly to excess 
inventories than before. 

The econometric analysis for the three largest euro 
area countries presented in this section, suggests 
that this change in behaviour may in part be 
ascribed to depressed sales prospects in the wake 
of the sovereign debt crisis. In addition, the 
importance of financial constraints for inventory 
behaviour has recently increased. This is an 
additional channel through which tight credit 
conditions affect the economic outlook. As 
pointed out by Carpenter et al. (1994), inventory 
stocks are a substantial part of a firm’s total assets. 
Inventory stocks can be liquidated fast when the 
firm is cut from external sources of funding and 
needs cash at short notice. During downturns, tight 
credit conditions and deteriorating balance sheets 
are likely to combine with expectations of 
depressed future demand in providing strong 
incentives for inventory decumulation. Lower 
inventory investment feeds in turn into the 
slowdown in activity. Restoring the flow of credit, 
especially to smaller firms, is therefore a pre-
requisite for a return to growth. 

Graph III.2.4: Average deviations of inventory stocks and cash flow by manufacturing 
sector, (1) 

(Italy, 2009-2011) 

 
(1) Difference between actual inventory stocks and stocks estimated by a sector panel regression (right axis, natural logs). 
Cash flow is gross profit divided by sales (left axis, %). Sectors follow the European industrial activity classification (NACE 
Rev. 2). 
Source: BACH, DG ECFIN calculations. 
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