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FINANCIAL CONSTRAINTS, SIZE, AND AGE 
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Abstract 

Recessions and financial crisis increase financial constraints and disproportionally 

affect constrained firms. This paper investigates the differences in firms’ financial 

constraints between sectors using a cash to cash-flow rationale (Almeida et al., 2004) 

and a firm specific index of constraints (Hovakimien and Hovakimien, 2009). 

Interpreting higher sensitivities of cash to cash flow as evidence of higher constraints, 

we find that the relationships between firm size, firm age and constraints are, in 

general, non-monotonic and not robust to economic sector disaggregation, which 

contrasts with previous findings. 

Keywords: Financial constraints; Financial crises; Firm size; Firm age; Firm-level 

studies; Portugal. 
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1. INTRODUCTION 

The recent financial and European sovereign debt crisis has put additional pressure on 

national governments when it comes to addressing the financing problems of firms. As 

it is pointed in the last OECD Economic Survey of Portugal, the Government should 

“pay special attention to the financing conditions of small and medium-sized 

enterprises” (OECD, 2012, p. 9). 

Accordingly, it is necessary to understand which firms are more exposed to tightening 

credit conditions—where are the main fragilities? The goal of this paper is to test if 

previously devised relationships between financial constraints and firm size and age 

may work as a simple proxy of financial constraints.  

We argue that even though, on average, smaller and younger firms are more prone to 

financial constraints, there exist a number of economic sector specificities and non-

linear relationships—between firm size, firm age and financial constraints—that must 

not be disregarded. 

The paper is organized as follows. Section 2 makes a brief incursion on the relationship 

between firm size and age and financial constraints, while reviewing the existent 

literature on firms’ financial constraints during crisis periods. In Section 3 we describe 

the dataset, while Section 4 shows the main results and discusses on the difference 

across sectors. Finally, Section 6 concludes. 

 

2. SIZE, AGE AND FINANCIAL CONSTRAINTS 

Evidence from financial crisis periods 

Financial crises have in general a negative impact upon firms ability to raise funds, 

remarkably due to banking system difficulties and excessive risk aversion in capital 

markets. Nonetheless, one could argue that, if there is an asymmetric shock in a 

particular country or region, currency devaluation will lead to increased exports and, 

arguably, increased available cash-flow (depending on each firm’s propensity to 
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export). However, such benefit from an improvement in terms of trade might be not be 

reaped by national firms, that do not have the ability to raise funds to increase their 

capacity, whereas foreign-owned firms, with access to international financial markets 

would be able to do so (see for e.g. Blalock et al., 2008 for the case of Indonesia during 

the 1998 East Asian crisis). 

Recessions, associated with a lack of liquidity, disproportionally affect financially 

constrained firms. As leading example, Campello et al. (2010), using survey data on 

chief financial officers in the USA, Europe and Asia, find that constrained firms 

significantly cut more dividends and reduce their cash savings in order to face the 

tightening financial conditions. Additionally, they find evidence that these firms’ 

investment, innovation and growth policies were severely affected, when compared to 

unconstrained firms. This confirms Arslan et al., (2008) findings that, during a crisis 

period in Turkey (2000-2001), firms tended to rely mostly on cash holdings for 

financing investment. As another example, Ang and Smedema (2011) use an USA 

sample to investigate firms’ financial flexibility during recessions and find that cash 

poor and financially constrained firms are unable to prepare for recessions, in contrast 

with unconstrained firms. This finding is complemented by evidence that industries 

more dependent on external finance grow at a slower pace than firms in other industries 

(Kannan, 2011). Overall, one can expect a considerable deterioration of external 

financing conditions for domestic firms. 

Measuring financial constraints 

For the purpose of this paper, we define financial constraints as the inability of a firm to 

raise the necessary amounts to finance their investment and growth. However, due to 

this abstract nature of the concept, there is no clear methodology to determine when 

firms are financially constrained (see Carreira and Silva, 2010, for a discussion).1  We 

                                                 
1 Since the seminal work of Fazzari et al. (1988), who introduced the most employed methodology, the 
investment to cash-flow sensitivity approach, the empirical literature has strived to find consistent 
methodologies to measure firms’ financial constraints. Examples of these measures can be found in 
Almeida et al. (2004), who suggest the use of cash to cash-flow sensitivities, the Euler equation approach 
proposed by Whited (1992), different composite indexes such as those advanced by Lamont et al. (2001), 
Whited and Wu (2006) or Musso and Schiavo (2008) and, recently, firm-level cash-flow sensitivities 
(Silva and Carreira, 2010) in line with Hovakimien and Hovakimien (2009)—not to mention the use of 
proxies and, when available, credit ratings. 
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will make use of two different approaches in order to obtain robust results: first, we 

estimate the cash-cash flow sensitivity model (hereafter CCFS);2 then, we employ the 

approach suggested by Hovakimien and Hovakimien (2009) (hereafter HH index). 

 

Cash-Cash Flow Sensitivity model 

Within a framework of liquidity demand, Almeida et al. (2004) argue that only 

constrained firms manage liquidity to maximize their value and, as a consequence, the 

level of financial constraints can be measured by CCFS. The rationale is that while 

constrained firms need to save cash out of cash flows in order to take advantage of 

future investment opportunities, unconstrained firms do not, as they are able to resort to 

external finance. Meanwhile, firms that hold cash incur in opportunity costs associated 

with present investment opportunities. As a result, only constrained firms will need to 

optimize their cash stocks along the time, in order to maximize their profits and hedge 

future shocks. Therefore, one can expect that estimates on the sensitivity of cash stocks 

to cash-flow would be positive and significant for constrained firms, while no such 

relation should be expected for unconstrained ones. 

We will implement the following Almeida et al. (2004) baseline empirical model 

slightly modified: 

ityearyindustryjit

itititititititit

DDFinI
INTISSNWCISyCFCS

εβββ

βββββββ

++++

Δ++Δ+++Δ+=Δ

∑∑8

7654321 , (1) 

where ΔCSit is the variation in cash stocks for firm i in year t, CFit is cash-flow, Sit is a 

control for firm size (log of total assets), Iit is investment, Dindustry and Dyear are industry 

and year dummies, respectively, and εit the error term. One might find firms whose 

propensity to save cash out of cash flow is low, even if they are financially constrained 

(Acharya et al, 2007), therefore, we need control for investment opportunities. We use 

sales growth (Δyit) as a proxy for investment opportunities. Furthermore, as pointed by 

Almeida et al. (2011), investment in relatively liquid assets other than cash may be used 

                                                 
2 This methodology was also used, for example, by Khurana et al. (2005), Han and Qiu (2006), Lin 
(2007), Pál and Ferrando (2010) and Silva and Carreira (2011, 2012).  
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to transfer resources across time, so we try to control for this effect through variation of 

investment in non-cash net working capital (ΔNWCit) and financial investments (FinIit). 

According to Lin (2007), we also include the sum of net debt and equity issuances 

(ISSit) and changes in interest paid (ΔINTit) as a control variable. The former is due to 

the fact that debt and equity issuances, while being a signal of easier access to external 

funds, might have a significant impact upon cash stocks (by accounting procedures). 

With respect to the latter, firms may decide to reduce their borrowings or pay back debt 

according to expected interest expenses. (All variables except size are scaled by total 

assets.) 

 

Hovakimien-Hovakimien index 

In order to provide robust findings, we additionally compute the HH index. It is a time 

averaged, firm-specific measure that, in the spirit of investment to cash-flow sensitivity 

approach (Fazzari et al., 1988), compares the time average of investment weighted by 

cash-flow, against the simple average investment. We adapt this index to the CCFS 

framework by substituting investment by variation of cash stocks (ΔCS). Accordingly, 

variation of cash stocks receives a higher weight in years when cash-flow is higher, 

capturing the sensitivity of variation of cash stocks with respect to variations of cash-

flow. Therefore, if a firm has larger (smaller) ΔCS in years with higher cash flow, the 

HH index will yield positive (negative) values. The index is constructed as follows: 
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where K is total assets of firm i in year t and n the number of annual observations for 

firm i. As in Hovakimien and Hovakimien (2009), in order to avoid extreme negative 

values, all cash-flow observations with negative values are set to zero. We also remove 

firms for which ΔCS level is only observed once. 
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Even though HH index captures firm-level heterogeneity of financial constraints, these 

are assumed to be constant over time, that is, it does not account for the possibility that 

the same firm faces different states of constraints over time (see Hubbard, 1998; Cleary, 

1999). Additionally, this methodology fails to control for investment opportunities and 

other variables affecting investment, as well as it does not explore marginal effects (see 

D'Espallier et al., 2009 for a critique). Finally, it assumes that CCFS correctly identifies 

firms’ financial constraints. 

 

Size and age as proxies of financial constraints 

Size and age seem to work as good proxies for financial constraints and, as a 

consequence, they can be able to provide consistent insights on the degree of firms’ 

financial distress. In fact, there is extensive literature supporting the linear inverse 

relationships between financial constraints and either size or age (Carreira and Silva, 

2010). While on the one hand, smaller firms do not have the "weight" and visibility that 

larger firms have, on the other, for younger firms there is still not much information 

available to potential lenders. These entail significant information asymmetries that 

hinder the ability of investors to screen the real risk and quality of investment projects 

of these firms. Accordingly, financial constraints are expected to be severer for smaller 

and younger firms. 

However, the role of firm size and age in financial constraints can be non-monotonic. 

Thus, we test cash-flow interactions with size class and age class dummies, as well as 

with size and age as continuous variables and its quadratic terms: 

ityearyindustryjititit

ititititititit

DDFinIINTISS
NWCISyXCFXCFCS

εβββββ

ββββααβ

++++Δ++

Δ+++Δ+∗++=Δ

∑∑876

5432211 , (3) 

where X corresponds to the different variables interacted. We measure firm size as 

number of employees instead of either sales or assets, since it is expected to be less 

correlated with short-term firm performance, due to the stickiness of the labour force. In 

the case of size class dummies, we create four firm size classes—the partitions were set 
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at 50, 100 and 250 employees3—and in the age case, we create three age classes 

corresponding to those firms younger than 10, between 10 and 40, and over 40 years 

old.4 We should note that there is a problem with size and age sample partition since 

either we compute the firm mean values and disregard that such firm may move across 

classes along the time, or we assign the current value which may implicate that the same 

firm is accounted for the estimation of different classes. We opt for the former. 

Recently, Hadlock and Pierce (2010) proposed a simple new approach to measure firms' 

financial constraints called Size-Age (or SA) index. In line with this index, we also test 

if there is a non-linear relationship between size, age and financial constraints through 

an OLS regression upon: 

iindustryjiiiii DAGEAGESIZESIZEHH εβααθθ +++++= ∑
2

21
2

21 , (4) 

where iSIZE  and iAGE  are firm time average values of size (number of employees) and 

age, respectively. The purpose of such analysis is just to capture the relationship 

between size, age and financial constraints. 

 

                                                 
3 These thresholds result from an adjustment of the European Commission firm size classification—that 
sets upper thresholds at 10, 50 and 250 employees for micro, small and medium enterprises, 
respectively—to the specificity of our dataset. First, since the information reported by firms with less 
than 20 employees is not reliable, we consider that, for the purpose of this paper, small firms have 
between 20-49 employees. Second, the threshold 100 employees (in line with OECD standards) allows to 
distinguish, within the 50-250 heterogeneous class, medium-small from medium-large firms. 
Additionally, it deals with possible representativeness problems associated with the fact that, in our 
dataset, firms with less than 100 employees are drawn randomly, while it covers the universe of firms 
with more than 100 employees. 
4 The first threshold allows to accommodate the dynamics of entry and exit observed at early years—see 
for e.g. Bellone et al. (2008) for the intensity of the selection process or Coad (2010) for departures from 
an exponential distribution of age—, thus distinguishing young from mature firms. However, a possible 
relative inertia of older firms (Hannan 2005) or even a change in firm objectives, led us to define an 
upper class of old firms. 
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3. DATA 

The dataset used in this work was constructed from the combination of Inquérito às 

Empresas Harmonizado (IEH), an annual business survey, and Ficheiro de Unidades 

Estatísticas (FUE), both collected by the Portuguese National Statistical Office (INE). 

The former dataset comprises information on firms’ balance sheets, while resorting to 

the latter, that contains information about firm’s generic characteristics—including size, 

age and main sector of activity—, allows to track firms trough time, thus constructing a 

large unbalanced panel of firms. The dataset comprises the universe of firms operating 

in Portugal with more than 100 employees and a random, representative, sample of 

firms with less than 100 employees. The sample is representative of the Portuguese 

sector disaggregation (at 3-digit level), both in terms of employment size and sales. 

For the purpose of this paper the following cleaning procedures were made. First, we 

eliminated firms with less than 20 employees due to the lack of quality of information 

reported. Second, we focus only on the manufacturing and the services sectors 

(excluding the financial sector). Due to a reduced number of observations, we were also 

forced to exclude the following industries: manufacture of coke, refined petroleum 

products and nuclear fuel industry; extraction of fossil fuels, uranium and thorium; and 

electricity, gas and water supply. Observations that were reported either missing or with 

unreasonable values were dropped—in some cases, whose correct value were possible 

to obtain from other variables or resulting from change in signal mistyping error, 

unreasonable values suffered a treatment. As a result we have a large unbalanced panel 

of 22,651 firms for the period 1996-2004 resulting in 86,455 observations. 

Further details on the construction and description of the variables used are available in 

Silva and Carreira (2010). Table 1 reports the summary statistics of the main variables 

for the overall sample, as well as for manufacturing and service sectors (correlation 

matrix available from the authors on request). A striking contrast between both sectors 

can be seen in the different mean cash stocks variation—for manufacturing firms, 

variation in cash stocks is only about 11% of the variation for service firms. 

Remarkable differences are also found with respect to mean sales growth (higher for 
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service firms), number of employers (service firms are larger), as well as in terms of age 

(manufacturing firms are older). 

 

Table 1. Summary statistics 

VARIABLES Overall Manufacturing Services 

ΔCSit 0.0021 (0.062) 0.0002 (0.057) 0.0043 (0.068) 

CFit 0.0842 (0.089) 0.0856 (0.089) 0.0825 (0.090) 

Δyit 0.0365 (0.288) 0.0185 (0.245) 0.0572 (0.329) 

Sit 15.5066 (1.402) 15.5314 (1.325) 15.4779 (1.486) 

Iit 0.0622 (0.081) 0.0645 (0.079) 0.0596 (0.084) 

ΔNWCit -0.0472 (0.167) -0.0536 (0.161) -0.0397 (0.173) 

ISSit 0.0306 (0.157) 0.0295 (0.150) 0.0320 (0.164) 

ΔINTit -0.0006 (0.007) -0.0007 (0.007) -0.0005 (0.007) 

FinIit 0.0392 (0.090) 0.0366 (0.082) 0.0423 (0.097) 

SIZEit 170.1442 (490.211) 157.0521 (265.542) 185.2585 (660.256) 

AGEit 26.8550 (17.739) 28.0386 (17.880) 25.4886 (17.476) 

    

Observations 15,441 8,274 7,167 

No. of firms 4,255 2,247 2,006 

Notes: Mean values and standard deviations in parentheses of the variables 
used in regression analyses.  
 

 

4. EMPIRICAL RESULTS 

Firms’ financial constraints 

In order to assess the financial constraints faced by Portuguese firms we estimate 

equation (1) using instrumental variables (GMM) along with fixed effects to take 

account of unobserved firm-level heterogeneity and panel-robust standard errors, since 

the financial and investment covariates are endogenous. The set of instruments includes 

twice lagged cash flow, twice lagged sales growth, lagged investment, lagged variation 

of noncash net working capital, two-digit industry indicators (for overall samples), size 
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(measured as number of employees), lagged bond issuance, lagged variation in interest 

payments and lagged financial investments. This specification is particularly useful, 

since it makes use of variables that are easy to obtain and do not entail significant 

measurement problems. 

As expected, the regression of equation (1) reports positive and significant sensitivities 

of cash to cash-flow—all cash flow coefficients reported are significantly different from 

zero at the 1% level for the overall sample (Table 2). For the overall sample (column 1), 

the estimated CCFS is 0.160, meaning that Portuguese firms save, on average, 16 cents 

out of each euro of cash flow, which is symptomatic of the presence of severe financial 

constraints. 

The comparison between manufacturing and service sectors (columns 2 and 3) indicates 

that firms operating in the former are not as severely affected by financial constraints as 

firms in the latter. In fact, while manufacturing firms save, on average, 10.8 cents out of 

each euro of extra cash flow, service firms save 22.8 cents out of each euro of extra cash 

flow (both significant at the 1% level and statistically different at the 1% level). Except 

for sales growth, the impact of the remaining explanatory variables is greater for the 

case of services, meaning that these firms are, in general more cautious with their cash 

policy than manufacturing firms. (The results are robust to the use of different proxies 

for investment opportunities—available from the authors on request.) 
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Table 2. Cash-Cash Flow Sensitivity estimation 

VARIABLES Overall Manufacturing Services 
 (1) (2) (3) 

CFit 0.160*** (0.018) 0.108*** (0.020) 0.228*** (0.032) 

 [0.124;0.195] [0.068;0.148] [0.166;0.291] 

Δyit 0.015*** (0.003) 0.018*** (0.004) 0.011**  (0.005) 

 [0.008;0.021] [0.009;0.026] [0.002;0.020] 

Sit 0.016*** (0.004) 0.019*** (0.005) 0.016**  (0.007) 

 [0.008;0.025] [0.009;0.030] [0.003;0.029] 

Iit -0.202*** (0.012) -0.142*** (0.014) -0.270*** (0.020) 

 [-0.225;-0.178] [-0.170;-0.115] [-0.309;-0.230] 

ΔNWCit -0.124*** (0.006) -0.109*** (0.008) -0.139*** (0.009) 

 [-0.135;-0.112] [-0.124;-0.094] [-0.157;-0.121] 

ISSit 0.078*** (0.006) 0.063*** (0.008) 0.095*** (0.010) 

 [0.066;0.091] [0.048;0.078] [0.075;0.114] 

ΔINTit -0.126     (0.104) -0.057     (0.130) -0.215     (0.166) 

 [-0.329;0.077] [-0.311;0.197] [-0.540;0.110] 

FinIit -0.126*** (0.018) -0.091*** (0.024) -0.161*** (0.027) 

 [-0.162;-0.090] [-0.139;-0.044] [-0.215;-0.107] 

Year dummies included included included 

Industry dummies included included included 

    

Observations 13,874 7,590 6,256 

No. of firms  4,322 2,277 2,043 

Hansen p-val.  0.560 0.455 0.830 

R-squared  0.159 0.132 0.195 

Notes: Regression of equation (1). Robust standard errors are in parentheses; 95% 
confidence intervals are in brackets. ***, **, and * denote statistical significance at the .01, 
.05, and .10 levels, respectively. Results do not change significantly with different proxies 
for investment opportunities (available from the authors on request). Industry dummies were 
partialed-out in estimation because of variance-covariance matrix rank. Further test statistics 
available from the authors on request. 
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Differences across firms’ size and age 

Table 3. CCFS with size classes interactions 

VARIABLES Overall Manufacturing Services 
 (1) (2) (3) 

CFit* iSIZE     

[20;50[ 0.230*** (0.030) 0.164*** (0.038) 0.297*** (0.045) 

[50;100[ 0.163*** (0.028) 0.147*** (0.032) 0.185*** (0.046) 

[100;250[ 0.114*** (0.023) 0.084*** (0.026) 0.149*** (0.050) 

[250;+ [ 0.132*** (0.030) 0.047    (0.037) 0.241*** (0.050) 

Δyit 0.015*** (0.003) 0.020*** (0.004) 0.011**  (0.004) 

Iit -0.201*** (0.012) -0.141*** (0.014) -0.271*** (0.020) 

ΔNWCit -0.123*** (0.006) -0.106*** (0.008) -0.141*** (0.009) 

ISSit 0.086*** (0.006) 0.071*** (0.008) 0.103*** (0.010) 

ΔINTit -0.091    (0.103) -0.011    (0.130) -0.180    (0.165) 

FinIit -0.118*** (0.018) -0.083*** (0.024) -0.148*** (0.027) 

Year dummies included included included 

Industry dummies included included included 

    

Observations 13,874 7,590 6,256 

No. of firms 4,322 2,277 2,043 

Hansen chi2 p-val. 0.473 0.533 0.277 

R-squared 0.158 0.129 0.196 

Notes: Regression of equation (2), where X corresponds to size classes dummies. Robust 
standard errors are in parentheses. ***, **, and * denote statistical significance at the .01, 
.05, and .10 levels, respectively. Industry dummies were partialed-out. Further test 
statistics available from the authors on request. 
 

 

Tables 3 and 4 reports the estimation results for equation (3), where X corresponds to 

size and age classes dummies, respectively. We find that while for the case of age, in 

line with previous literature, the estimated interaction coefficients are always lower for 

older firms (Table 4), this is not the case for of size-cash flow interactions (Table 3). In 

fact, for service firms, we do not find the expected inverse relationship between size and 

constraints, since the estimated interaction coefficients decrease until size class 3 

([100;250[ employees) and then increases for firms with more than 250 employees 
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(Table 3, column 3). This suggests that, for the case of services, a non-monotonic (U-

shaped) relationship between firm size and financial constraints might be present. 

 

Table 4. CCFS with age classes interactions 

VARIABLES Overall Manufacturing Services 
 (1) (2) (3) 

CFit* iAGE     

[0;10[ 0.179*** (0.038) 0.132*** (0.045) 0.247*** (0.061) 

[10;40[ 0.169*** (0.019) 0.114*** (0.022) 0.238*** (0.034) 

[40;+ [ 0.125*** (0.034) 0.089**  (0.037) 0.168**  (0.068) 

Δyit 0.015*** (0.003) 0.020*** (0.004) 0.011**  (0.004) 

Iit -0.201*** (0.012) -0.140*** (0.014) -0.271*** (0.020) 

ΔNWCit -0.122*** (0.006) -0.106*** (0.008) -0.140*** (0.009) 

ISSit 0.086*** (0.006) 0.071*** (0.007) 0.102*** (0.010) 

ΔINTit -0.097     (0.104) -0.015     (0.130) -0.195     (0.166) 

FinIit -0.116***(0.018)  -0.079*** (0.024) -0.148*** (0.027) 

Year dummies included included included 

Industry dummies included included included 

    

Observations 13,874 7,590 6,256 

No. of firms 4,322 2,277 2,043 

Hansen chi2 p-val. 0.364 0.499 0.308 

R-squared 0.156 0.127 0.193 

Notes: Regression of equation (2), where X corresponds to age classes dummies. Robust 
standard errors are in parentheses. ***, **, and * denote statistical significance at the .01, 
.05, and .10 levels, respectively. Industry dummies were partialed-out. Further test 
statistics available from the authors on request. 
 

 

Also using equation (3), we further investigate these relationships by testing the 

inclusion of size and age interactions as continuous variables and its quadratic terms 

(Table 5). We find that, for the case of size and both the overall sample and 

manufacturing firms (columns 1 and 2, lines 3 and 4), estimates indicate the presence of 

an U-shaped relationship to financial constraints. All remaining interaction terms are 
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not statistically different from zero. These results cast some doubts on previously 

devised monotonic relationships between firm size and financial constraints 

 

Table 5. CCFS with size and age interactions 

VARIABLES Overall Manufacturing Services 

 (1) (2) (3) 

CFit 0.157*** (0.047) 0.104*    (0.057) 0.217*** (0.076) 

SIZEit -0.000**  (0.000) -0.000     (0.000) -0.000*    (0.000) 

CFit*SIZEit  -0.000*    (0.000) -0.000**  (0.000) -0.000     (0.000) 

CFit*SIZEit
2 0.000*** (0.000) 0.000**  (0.000) 0.000     (0.000) 

AGEit 0.000       (0.002) 0.001      (0.002) -0.001     (0.002) 

CFit*AGEit 0.003       (0.002) 0.004      (0.003) 0.002     (0.004) 

CFit*AGEit
2 -0.000      (0.000) -0.000     (0.000) -0.000     (0.000) 

Δyit 0.015*** (0.003) 0.020*** (0.004) 0.011**  (0.005) 

Iit -0.196*** (0.012) -0.139*** (0.014) -0.262*** (0.020) 

ΔNWCit -0.122*** (0.006) -0.106*** (0.008) -0.138*** (0.009) 

ISSit 0.084*** (0.006) 0.070*** (0.007) 0.100*** (0.010) 

ΔINTit -0.061     (0.105) 0.029     (0.132) -0.173     (0.169) 

FinIit -0.116*** (0.018) -0.081*** (0.024) -0.150*** (0.028) 

Year dummies included included included 

Industry dummies included included included 

    

Observations 13,724 7,527 6,169 

No. of firms 4,255 2,247 2,006 

Hansen chi2 p-val. 0.882 0.380 0.970 

R-squared 0.157 0.132 0.193 

Notes: Regression of equation (2), where X corresponds to size, age and its square values. 
Robust standard errors are in parentheses. ***, **, and * denote statistical significance at 
the .01, .05, and .10 levels, respectively. Industry dummies were partialed-out. Further test 
statistics are available from the authors on request. 
 

Alternatively, we look at the relationship between the HH index and either size or age. 

The results from a simple OLS regression of equation (4) report an U-shaped 

relationship between size and constraints for the overall and manufacturing samples 
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(Table 6, columns 1 and 2, respectively).5 Oddly, neither of the coefficients is 

statistically significant for service firms and one can not exclude a direct relationship 

between age and constraints for manufacturing firms.  

 

Table 6. Relationship of size and age with the HH index 

VARIABLES All firms Firms’ financially constrained 
 Overall Manuf. Services Overall Manuf. Services 
 (1) (2) (3) (4) (5) (6) 

iSIZE  -0.473** -0.592** -0.415 -1.777*** -2.368*** -1.424*** 
 (0.196) (0.286) (0.276) (0.299) (0.437) (0.409) 

2
iSIZE  0.040** 0.052* 0.034 0.141*** 0.202*** 0.105*** 

 (0.018) (0.028) (0.025) (0.028) (0.043) (0.038) 

iAGE  -0.217 -0.052 -0.293 -1.091*** -0.563 -1.346** 
 (0.270) (0.272) (0.449) (0.371) (0.358) (0.606) 

2
iAGE  0.050 0.035 0.052 0.176*** 0.112* 0.198** 

 (0.044) (0.047) (0.073) (0.061) (0.062) (0.099) 
Industry dum. included included included included included Included 

       

Observations 8,841 4,298 4,543 4,745 2,264 2,481 

R-squared 0.0093 0.0061 0.0111 0.0568 0.0527 0.0551 

Notes: Regression of equation (4). Rescaled HH index to the interval [0;100]. A firm is 
constrained if the non-scaled hh index>0 (i.e. the value 49.79 in the rescaled index). 
Robust standard errors are in parentheses. ***, **, and * denote statistical significance at 
the .01, .05, and .10 levels, respectively. Further test statistics available from the authors on 
request. 
 

 

However, if we restrict our sample to positive HH values (only those firms that are 

financially constrained), we find an U-shaped relationship between constraints and firm 

size for all subsamples (columns 4-6) and an U-shaped relationship between age and 

constraints both for the overall and services subsamples. 

                                                 
5 Note that this regression is done upon a cross section that results from the computation of average time 
values of the variables of interest, since the HH index is a time average itself. Furthermore, in the 
regression exercise, the HH index is rescaled to the interval [0; 100]—HH_rescaled=100/[max(HH)-
min(HH)]*[HH-min(HH)]. A firm is constrained if the non-scaled hh index>0, which is equivalent to the 
value 49.79 in the rescaled index. 
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Overall, size and age interplay with financial constraints in a rather non-trivial way. 

 

5. CONCLUSION 

In this paper, we investigate if the relationship between firms’ financial constraints and 

firm size and age may work as a proxy of financial constraints, by estimating cash-cash 

flow sensitivities upon a large unbalanced panel of Portuguese firms. As robustness 

tests, we additionally make use of the HH index. 

On the whole, our results clearly show that financial constraints is a serious problem 

affecting the dynamics of Portuguese firms. Moreover, the distinct results obtained 

between manufacturing and services with respect to firm size and age cast serious 

doubts on previous relationships between these variables and financial constraints, 

found for aggregated samples of firms. While for samples that include all sectors of 

economic activity, previous empirical literature identifies an inverse relationship 

between both size and age and constraints, this paper shows that such findings are not 

robust to sector disaggregation. Still, this is a somewhat expected result, since the 

characteristics of different economic activities might have a significant impact on 

financial constraints. In particular, manufacturing firms, on average, require a larger 

initial investment, have a larger portion of sunk-costs and have to attain a higher 

minimum efficient scale than service firms. Accordingly, size is more important for 

manufacturing than for service firms, explaining the linear coefficient on size carrying a 

negative sign in all estimations for the former and the U-shaped relationship found for 

the latter. Conversely, service firms, for whom human capital is preponderant, may 

draw larger benefits from a learning process than do manufacturing firms. Therefore, 

age has a clearer impact on the constraints faced by services, that contrasts with the 

mixed evidence found for manufacturing. 

These results have important implications. In particular, when it comes to empirical 

research that relies on (either one or both) size and age as proxies of financial 

constraints. Our findings put into perspective widely accepted results on financial 
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constraints and firm size and age. Depending on the sector being analysed, size or age 

may work as better proxies of financial constraints. 

Finally, the design of policy actions should definitely take into consideration the sector 

specificities and nonlinearities uncovered here. 

 

 

References 

ACHARYA, V., ALMEIDA H. and CAMPELLO, M. (2007) Is cash negative debt? A 

hedging perspective on corporate financial policies. Journal of Financial 

Intermediation, 16(4), 515-554. 

ALMEIDA, H., CAMPELLO, M. and WEISBACH, M. (2011) Corporate financial and 

investment policies when future financing is not frictionless. Journal of Corporate 

Finance, 17(3), 675-693 

ALMEIDA, H., CAMPELLO, M. and WEISBACH, M.S. (2004) The cash flow 

sensitivity of cash. Journal of Finance, 59(4), 1777-1804. 

ANG, J. and SMEDEMA, A. (2011) Financial flexibility: Do firms prepare for 

recession? Journal of Corporate Finance, 17(3), 774–787. 

ARSLAN, O., FLORACKIS, C. and OZKAN, A. (2006) The role of cash holdings in 

reducing investment–cash flow sensitivity: Evidence from a financial crisis period in 

an emerging market. Emerging Markets Review, 7(4), 320–338 

BELLONE, F., MUSSO, P. NESTA, L. and QUÉRÉ, M. (2006) Market selection along 

the firm life cycle. Industrial and Corporate Change, 17(4), 753-777. 

BLALOCK, G., GERTLER, P.J. and LEVINE, D.I. (2008) Financial constraints on 

investment in an emerging market crisis. Journal of Monetary Economics, 55(3), 

568-591. 

CAMPELLO, M. GIAMBONA, E., GRAHAM, J. and HARVEY, C. (2010) Liquidity 

management and corporate investment during a financial crisis. NBER Working 

Paper No. 16309 



18 
 

CARREIRA, C. and SILVA, F. (2010) No Deep Pockets: Some stylized results on 

firms' financial constraints. Journal of Economic Surveys, 24(4), 731–753. 

CLEARY, S. (1999) The relationship between firm investment and financial status. 

Journal of Finance, 54(2), 673-692. 

COAD, A. (2010) Investigating the exponential age distribution of firms. Economics: 

The Open-Access, Open-Assessment E-Journal, 4(17). 

D'ESPALLIER, B., VANDEMAELE, S. and PEETERS, L. (2009) Corporate 

Investment and Financing Constraints: Analyzing Firm-Varying Investment-Cash 

Flow Sensitivities. Review of Business and Economics, 54(4), 461-488. 

FAZZARI, S.M., HUBBARD, R.G. and PETERSEN, B.C. (1988) Financing constraints 

and corporate investment. Brookings Papers on Economic Activity, 0(1), 141-195. 

HADLOCK, C. and PIERCE, J. (2010) New Evidence on Measuring Financial 

Constraints: Moving beyond the KZ index. Review of Financial Studies, 23(5), 1909-

1940. 

HAN, S. and QIU, J. (2006) Corporate precautionary cash holdings. Journal of 

Corporate Finance, 13(1), 43-57. 

HANNAN, M.T. (2005) Ecologies of organizations: Diversity and identity. Journal of 

Economic Perspectives, 19(1), 51–70. 

HOVAKIMIEN, A. and HOVAKIMIEN, G. (2009) Cash Flow Sensitivity of 

Investment. European Financial Management, 15(1), 47–65. 

HUBBARD, R. G. (1998) Capital-Market Imperfections and Investment. Journal of 

Economic Literature, 36(1), 193-225. 

KANNAN, P. (2011) Credit conditions and recoveries from financial crises. Journal of 

International Money and Finance, (forthcoming). DOI: 

10.1016/j.jimonfin.2011.11.017 

KHURANA, I.K., MARTIN, X. and PEREIRA, R. (2005) Financial development and 

the cash flow sensitivity of cash. Journal of Financial and Quantitative Analysis, 

41(4), 787-807. 

LAMONT, O., POLK, C. and SAA-REQUEJO, J. (2001) Financial constraints and 

stock returns. Review of Financial Studies, 14(2), 529-554. 

LIN, Y. (2007) The cash flow sensitivity of cash: evidence from Taiwan. Applied 

Financial Economics, 17(12), 1013-1024. 



19 
 

MUSSO, P. and SCHIAVO, S. (2008) The Impact of Financial Constraints on Firm 

Survival and Growth. Journal of Evolutionary Economics, 18(2), 135- 49. 

OECD (2012) OECD Economic Surveys: Portugal 2012. Paris: OECD Publishing. 

PÁL, R. and FERRANDO, A. (2010) Financing constraints and firms' cash policy in the 

Euro area. European Journal of Finance, 16(2), 153-171. 

SILVA, F. and CARREIRA, C. (2010) Financial constraints: Are there differences 

between manufacturing and services? GEMF Working Paper No. 16/2010. 

SILVA, F. and CARREIRA, C. (2011) Financial constraints and exports: An analysis of 

Portuguese firms during the European monetary integration. Notas Económicas, 

0(34), 35-56. 

SILVA, F. and CARREIRA, C. (2012) Do financial constraints threat the innovation 

process? Evidence from Portuguese firms. Economics of Innovation and New 

Technology (forthcoming). DOI: 10.1080/10438599.2011.639979. 

WHITED, T. and WU, G. (2006) Financial constraints risk. Review of Financial 

Studies, 19(2), 33-72. 

WHITED, T.M. (1992) Debt, Liquidity Constraints, and Corporate Investment: 

Evidence from Panel Data. Journal of Finance, 47(4), 1425-1460. 



ESTUDOS DO G.E.M.F. 
(Available  on-line at http://gemf.fe.uc.pt) 

 
2012-12 Where Are the Fragilities? The Relationship Between Firms’ Financial Constraints, Size and 

Age 
- Carlos Carreira & Filipe Silva 

2012-11 An European Distribution of Income Perspective on Portugal-EU Convergence 
- João Sousa Andrade, Adelaide Duarte & Marta Simões 

2012-10 Financial Crisis and Domino Effect 
- Pedro Bação, João Maia Domingues & António Portugal Duarte 

2012-09 Non-market Recreational Value of a National Forest: Survey Design and Results 
- Paula Simões, Luís Cruz & Eduardo Barata 

2012-08 Growth rates constrained by internal and external imbalances and the role of relative 
prices: Empirical evidence from Portugal 
- Elias Soukiazis, Pedro André Cerqueira & Micaela Antunes 

2012-07 Is the Erosion Thesis Overblown? Evidence from the Orientation of Uncovered Employers 
- John Addison, Paulino Teixeira, Katalin Evers & Lutz Bellmann 

2012-06 Explaining the interrelations between health, education and standards of living in Portugal. 
A simultaneous equation approach 
- Ana Poças & Elias Soukiazis 

2012-05 Turnout and the Modeling of Economic Conditions: Evidence from Portuguese Elections 
- Rodrigo Martins & Francisco José Veiga 

2012-04 The Relative Contemporaneous Information Response. A New Cointegration-Based Measure 
of Price Discovery 
- Helder Sebastião 

2012-03 Causes of the Decline of Economic Growth in Italy and the Responsibility of EURO. 
A Balance-of-Payments Approach. 
- Elias Soukiazis, Pedro Cerqueira & Micaela Antunes 

2012-02 As Ações Portuguesas Seguem um Random Walk? Implicações para a Eficiência de 
Mercado e para a Definição de Estratégias de Transação 
- Ana Rita Gonzaga & Helder Sebastião 

2012-01 Consuming durable goods when stock markets jump: a strategic asset allocation approach 
- João Amaro de Matos & Nuno Silva 

  
2011-21 The Portuguese Public Finances and the Spanish Horse  

- João Sousa Andrade & António Portugal Duarte 
2011-20  Fitting Broadband Diffusion by Cable Modem in Portugal 

- Rui Pascoal & Jorge Marques 
2011-19 A Poupança em Portugal 

- Fernando Alexandre, Luís Aguiar-Conraria, Pedro Bação & Miguel Portela 
2011-18 How Does Fiscal Policy React to Wealth Composition and Asset Prices? 

- Luca Agnello, Vitor Castro & Ricardo M. Sousa  
2011-17 The Portuguese Stock Market Cycle: Chronology and Duration Dependence 

-Vitor Castro 
2011-16 The Fundamentals of the Portuguese Crisis 

- João Sousa Andrade & Adelaide Duarte  
2011-15 The Structure of Collective Bargaining and Worker Representation: Change and Persistence 

in the German Model 
- John T. Addison, Paulino Teixeira, Alex Bryson & André Pahnke 

2011-14 Are health factors important for regional growth and convergence? An empirical analysis 
for the Portuguese districts  
- Ana Poças & Elias Soukiazis 

2011-13 Financial constraints and exports: An analysis of Portuguese firms during the European 
monetary integration 
- Filipe Silva & Carlos Carreira 



Estudos do GEMF 

 

2011-12 Growth Rates Constrained by Internal and External Imbalances: a Demand Orientated 
Approach 
- Elias Soukiazis, Pedro Cerqueira & Micaela Antunes 

2011-11 Inequality and Growth in Portugal: a time series analysis 
- João Sousa Andrade, Adelaide Duarte & Marta Simões 

2011-10 Do financial Constraints Threat the Innovation Process? Evidence from Portuguese Firms 
- Filipe Silva & Carlos Carreira 

2011-09 The State of Collective Bargaining and Worker Representation in Germany: The Erosion 
Continues 
- John T. Addison, Alex Bryson, Paulino Teixeira, André Pahnke & Lutz Bellmann 

2011-08 From Goal Orientations to Employee Creativity and Performance: Evidence from Frontline 
Service Employees 
- Filipe Coelho & Carlos Sousa 

2011-07 The Portuguese Business Cycle: Chronology and Duration Dependence 
- Vitor Castro 

2011-06 Growth Performance in Portugal Since the 1960’s: A Simultaneous Equation Approach with 
Cumulative Causation Characteristics 
- Elias Soukiazis & Micaela Antunes 

2011-05 Heteroskedasticity Testing Through Comparison of Wald-Type Statistics 
- José Murteira, Esmeralda Ramalho & Joaquim Ramalho 

2011-04 Accession to the European Union, Interest Rates and Indebtedness: Greece and Portugal 
- Pedro Bação & António Portugal Duarte 

2011-03 Economic Voting in Portuguese Municipal Elections 
- Rodrigo Martins & Francisco José Veiga 

2011-02 Application of a structural model to a wholesale electricity market: The Spanish market 
from January 1999 to June 2007 
- Vítor Marques, Adelino Fortunato & Isabel Soares 

2011-01 A Smoothed-Distribution Form of Nadaraya-Watson Estimation 
- Ralph W. Bailey & John T. Addison 

  
2010-22 Business Survival in Portuguese Regions 

- Alcina Nunes & Elsa de Morais Sarmento 
2010-21 A Closer Look at the World Business Cycle Synchronization 

- Pedro André Cerqueira 
2010-20 Does Schumpeterian Creative Destruction Lead to Higher Productivity? The effects of firms’ 

entry 
- Carlos Carreira & Paulino Teixeira 

2010-19 How Do Central Banks React to Wealth Composition and Asset Prices? 
- Vítor Castro & Ricardo M. Sousa 

2010-18 The duration of business cycle expansions and contractions: Are there change-points in 
duration dependence? 
- Vítor Castro 

2010-17 Water Pricing and Social Equity in Portuguese Municipalities 
- Rita Martins, Carlota Quintal, Eduardo Barata & Luís Cruz 

2010-16 Financial constraints: Are there differences between manufacturing and services? 
- Filipe Silva & Carlos Carreira 

2010-15 Measuring firms’ financial constraints: Evidence for Portugal through different approaches  
- Filipe Silva & Carlos Carreira 

2010-14 Exchange Rate Target Zones: A Survey of the Literature 
- António Portugal Duarte, João Sousa Andrade & Adelaide Duarte 

2010-13 Is foreign trade important for regional growth? Empirical evidence from Portugal 
- Elias Soukiazis & Micaela Antunes 

2010-12 MCMC, likelihood estimation and identifiability problems in DLM models 
- António Alberto Santos 



Estudos do GEMF 

 

2010-11 Regional growth in Portugal: assessing the contribution of earnings and education 
inequality  
- Adelaide Duarte & Marta Simões 

2010-10 Business Demography Dynamics in Portugal: A Semi-Parametric Survival Analysis  
- Alcina Nunes & Elsa Sarmento 

2010-09 Business Demography Dynamics in Portugal: A Non-Parametric Survival Analysis  
- Alcina Nunes & Elsa Sarmento 

2010-08 The impact of EU integration on the Portuguese distribution of employees’ earnings 
- João A. S. Andrade, Adelaide P. S. Duarte & Marta C. N. Simões 

2010-07 Fiscal sustainability and the accuracy of macroeconomic forecasts: do supranational 
forecasts rather than government forecasts make a difference? 
- Carlos Fonseca Marinheiro 

2010-06 Estimation of Risk-Neutral Density Surfaces 
- A. M. Monteiro, R. H. Tütüncü & L. N. Vicente 

2010-05 Productivity, wages, and the returns to firm-provided training: who is grabbing the biggest 
share? 
- Ana Sofia Lopes & Paulino Teixeira 

2010-04 Health Status Determinants in the OECD Countries. A Panel Data Approach with 
Endogenous Regressors 
- Ana Poças & Elias Soukiazis 

2010-03 Employment, exchange rates and labour market rigidity 
- Fernando Alexandre, Pedro Bação, João Cerejeira & Miguel Portela 

2010-02 Slip Sliding Away: Further Union Decline in Germany and Britain 
- John T. Addison, Alex Bryson, Paulino Teixeira & André Pahnke 

2010-01 The Demand for Excess Reserves in the Euro Area and the Impact of the Current Credit 
Crisis  
- Fátima Teresa Sol Murta & Ana Margarida Garcia 

  
2009-16 The performance of the European Stock Markets: a time-varying Sharpe ratio approach  

- José A. Soares da Fonseca 
2009-15 Exchange Rate Mean Reversion within a Target Zone: Evidence from a Country on the 

Periphery of the ERM 
- António Portugal Duarte, João Sousa Andrade & Adelaide Duarte 

2009-14 The Extent of Collective Bargaining and Workplace Representation: Transitions between 
States and their Determinants. A Comparative Analysis of Germany and Great Britain 
- John T. Addison, Alex Bryson, Paulino Teixeira, André Pahnke & Lutz Bellmann 

2009-13 How well the balance-of- payments constraint approach explains the Portuguese growth 
performance. Empirical evidence for the 1965-2008 period 
- Micaela Antunes & Elias Soukiazis 

2009-12 Atypical Work: Who Gets It, and Where Does It Lead? Some U.S. Evidence Using the 
NLSY79 
- John T. Addison, Chad Cotti & Christopher J. Surfield 

2009-11 The PIGS, does the Group Exist? An empirical macroeconomic analysis based on the Okun 
Law 
- João Sousa Andrade 

2009-10 A Política Monetária do BCE. Uma estratégia original para a estabilidade nominal 
- João Sousa Andrade 

2009-09 Wage Dispersion in a Partially Unionized Labor Force  
- John T. Addison, Ralph W. Bailey & W. Stanley Siebert 

2009-08 Employment and exchange rates: the role of openness and technology 
- Fernando Alexandre, Pedro Bação, João Cerejeira & Miguel Portela 

2009-07 Channels of transmission of inequality to growth: A survey of the theory and evidence from 
a Portuguese perspective 
- Adelaide Duarte & Marta Simões 



Estudos do GEMF 

 

2009-06 No Deep Pockets: Some stylized results on firms' financial constraints 
- Filipe Silva & Carlos Carreira 

2009-05 Aggregate and sector-specific exchange rate indexes for the Portuguese economy 
- Fernando Alexandre, Pedro Bação, João Cerejeira & Miguel Portela 

2009-04 Rent Seeking at Plant Level: An Application of the Card-De La Rica Tenure Model to 
Workers in German Works Councils  
- John T. Addison, Paulino Teixeira & Thomas Zwick 

2009-03 Unobserved Worker Ability, Firm Heterogeneity, and the Returns to Schooling and Training 
- Ana Sofia Lopes & Paulino Teixeira 

2009-02 Worker Directors: A German Product that Didn’t Export? 
- John T. Addison & Claus Schnabel 

2009-01 Fiscal and Monetary Policies in a Keynesian Stock-flow Consistent Model 
- Edwin Le Heron 

 
A série Estudos do GEMF foi iniciada em 1996. 




