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Abstract. This paper examines the effect of satisfaction with firms’ products and services 
on their capital investment policies. Using data from the American Customer Satisfac-
tion Index from 1994 to 2013, the results of the regression models show that firms with 
higher customer satisfaction will invest more heavily in capital expenditures in the future. 
The results further show that this positive effect is more pronounced for firms with less 
growth opportunities or a high cost of capital. This would include those firms with low 
market-to-book ratios, young and small firms, or firms in more competitive industries. 
Overall, this study argues that customer satisfaction is an important factor affecting the 
firm’s investment policy. The findings provide a better understanding of the role of cus-
tomer satisfaction which can generate growth opportunities, reduce cost and motivate a 
firm to invest more in capital. 

Keywords: capital investments, cash flow fluctuation, customer satisfaction, cost of capi-
tal, growth opportunities, marketing-finance interface.
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Introduction

Customer satisfaction with firms’ products and services has attracted attention from both 
public media and academics (Ludvigson 2004). However, the literature on this topic 
mainly examines its effects on a firm’s customer retention and loyalty (e.g., Bolton 
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1998; Ennew et al. 2015; Sengupta et al. 2015), on firm’s performance and value (Gru-
ca, Rego 2005; Saeidi et al. 2015), or on a firm’s stock prices and returns (Aksoy et al. 
2008; Jacobson, Mizik 2009; Rego et al. 2013; Sorescu, A., Sorescu, S. 2016), or on 
a firm’s stock market risk (Fornell et al. 2006; Tuli, Bharadwaj 2009). Little is known 
about firm decision making when they have high customer satisfaction. In this paper, 
we investigate whether customer satisfaction would have effect on a firm’s capital in-
vestments, which is one of a firm’s core business activities as well as a component of 
its economic growth. 
How does customer satisfaction lead to higher future capital investments? First, since 
customer satisfaction reflects both recent customer experiences and expectations of the 
quality of a firm’s products and services, a high level of customer happiness should 
generate high customer base, resulting in high expected cash flows as well as expansion 
opportunities for the firm in the future. Noordewier et al. (1990) show that customers 
tend to purchase more from firms with which they have a greater commitment, espe-
cially during bad economic times. Fornell et al. (2010) show that customer satisfaction 
lead to high customer spending and high future demand. As a result, Gruca and Rego 
(2005) document that firms with high customer satisfaction have more future cash flow. 
Aksoy et al. (2008) show that firms with improvement in customer satisfaction have 
higher future valuations. One the other hand, Anderson et al. (1994) argue that these 
firms will also evidence higher profitability. Second, because high customer satisfaction 
generates a loyal and stable customer base (e.g., Bolton 1998; Mittal, Kamakura 2001; 
Sengupta et al. 2015), it can reduce a firm’s cash flow fluctuations (Tuli, Bharadwaj 
2009) as well as the cost of capital for such firms in the future. Consistent with this 
argument, Tuli and Bharadwaj (2009) find that investments in customer satisfaction 
help firms reduce both systematic and idiosyncratic risks. Therefore, according to the 
neoclassical investment theory, high customer satisfaction provides incentives for firms 
to expand their business operations by investing more in capital. 
To further explore these mechanisms, we examine the effects of customer satisfac-
tion on a firm’s capital expenditures for different types of firms. Tobin’s Q theory of 
investments argues that firms with high growth opportunities will invest more because 
their market value will be higher than the value of the replacement costs of their assets 
(Dixit, Pindyck 1994). Therefore, if customer satisfaction generates more expected cash 
flows for firms in the future, its effect on capital expenditures is expected to be stronger 
for firms with less growth opportunities. Consistent with this expectation, using the 
market-to-book ratio to capture a firm’s growth opportunities, we show that firms with 
low market-to-book ratios will invest more in capital expenditures when they have high 
customer satisfaction. 
If high customer happiness can reduce the cost of capital due to both low systematic 
risk and low idiosyncratic risk, we expect that its effect on a firm’s capital investments 
is more pronounced for firms with high cost of capital or high financial risks. Finance 
literature widely uses firm age and size to capture the firm’s capacity to raise capital. 
This is because young or small firms tend to have less collateral, poor reputations, and 
small market power (Borisova, Brown 2013; Vo, Le 2016). Moreover, these firms are 
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riskier because their cash flows are more volatile. Using data from COMPUSTAT, we 
demonstrate that the effect of customer satisfaction on a firm’s capital investments is 
indeed stronger for young and small firms. 
In addition to a firm’s inherent characteristics, industry competition also affects both a 
firm’s growth opportunities and cost of capital. First, since high product market compe-
tition deteriorates firms’ growth opportunities (Zhang 2005), firms in more competitive 
industries tend to have fewer growth options and their value highly depends on their 
assets-in-place (Zhang 2005; Aguerrevere 2009). This means that these firms tend to 
be riskier especially during bad economic times when the value of asset liquidation is 
largely discounted. Second, product market competition makes firms’ cash flows more 
volatile and increases firms’ default probability (Valta 2012), causing a high cost of 
capital. Therefore, we expect that the effect of customer satisfaction on a firm’s capital 
investments is stronger for firms in more competitive industries. 

1. Research background 

According to neoclassical investment theory, a firm’s investment decisions are mainly 
affected by two major determinants: the expected return on investment and the cost of 
capital. This approach is called Tobin’s (1969) well-known Q theory, comparing the 
firm’s Q ratio (the marginal valuation of a unit capital), with the marginal cost of invest-
ment. Since the Tobin’s Q reflects both the expected cash flows and the cost of capital, 
firms should invest more when they have high growth opportunities or low costs. 
Because the market is not frictionless as is otherwise assumed by neoclassical invest-
ment theory, a firm’s investment decision is more complicated. Recent literature on 
a firm’s investment policy documents that both asymmetric information and agency 
problems are highly influential (Myers, Majluf 1984; Jensen 1986). Myers and Majluf 
(1984) show that raising external capital will be generally problematic since it dilutes 
the value of current shares. As a result, a firm’s investment policy is highly dependent 
on the firm’s cash flows. On the other hand, Jensen (1986) shows that firms will invest 
more when they are more profitable (high internal funds). Nevertheless, both theories 
document that the level of investment is sensitive to a firm’s cash flows. 
Since the analysis of corporate investments has been the focus of the finance literature 
for the last several decades, the empirical literature on this topic is large1. However, 
these studies are mostly concerned with the effects of cash flow on investments (Faz-
zari et al. 1988; Hubbard et al. 1995), the effects of herding on investments (Grinb-
latt et al. 1995), CEO confidence and corporate investments (Malmendier, Tate 2005), 
management forecast quality and investment (Goodman et al. 2014), and uncertainty 
and investments (Pindyck 1991; Bulan 2005; Panousi, Papanikolaou 2012). Our paper 
differs from these works in that we employ a main marketing variable, the customer 
satisfaction index, and examine its impact on the firm’s investment decisions.

1 More detailed information can be found in Stein (2001)
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Since customer satisfaction is a core concept in marketing, it has attracted attention 
from several researchers. Fornell et al. (1996) document that the American Customer 
Satisfaction Index has a positive relationship with customer repurchase intention and 
loyalty. Similarly, Bolton (1998) shows the negative impact of customer satisfaction on 
customer complaints. Mithas et al. (2004) demonstrate that firms with high customer 
satisfaction tend to have less likelihood of customer defection. Therefore, high customer 
satisfaction can induce high usage levels (Bolton et al. 2000) thus generating high future 
revenue (Rust et al. 2002). Anderson et al. (1994) also show that customer satisfaction 
may reduce costs related to warranties, complaints, and defective goods thus increasing 
a firm’s profitability. Recently, several studies document that customer satisfaction is an 
important determinant of a firm’s value and stock returns. Using Iranian manufactur-
ing and consumer product firms, Saeidi et al. 2015 also document the positive relation 
between customer satisfaction and firm performance. Aksoy et al. (2008) find that a 
stock portfolio consisting of firms with high levels and positive changes in customer 
satisfaction will outperform three possible portfolio combinations (low levels and nega-
tive changes, low levels and positive changes, and high levels and negative changes in 
customer satisfaction) along with Standard & Poor’s 500. Jacobson and Mizik (2009) 
further show that this outperformance mainly comes from firms in high tech industries. 
In addition to high stock value, firms with high customer satisfaction tend to have low 
stock market risk. Fornell et al. (2006) and Sorescu, A. and Sorescu, S. (2016) find that 
investments in stocks of firms with high customer satisfaction earn high returns but have 
low risk. Merrin et al. (2013) demonstrate that customer satisfaction is a tool to evalu-
ate sentimental stock-price movement. They show that the higher (lower) the levels of 
customer satisfaction the smaller (greater) a price correction and higher returns after 
periods of high investor sentiment. Tuli and Bharadwaj (2009) find that “investments 
in customer satisfaction insulate a firm’s stock returns from market movements (overall 
and downside systematic risk) and lower the volatility of its stock returns (overall and 
downside idiosyncratic risk)”. This result is widely discussed in the marketing literature 
(Gruca, Rego 2005; Fornell et al. 2006).
Recent literature also examines the determinants of customer satisfaction or the impact 
of customer satisfaction on business strategies. Söderlund and Colliander (2015) find 
that equity-reward and over-reward produced higher customer satisfaction. Luo et al. 
(2014) find that firms with high customer satisfaction tend to attract more transient in-
stitutional investors than non-transient institutional investors. Swaminathan et al. (2014) 
shows that merging firms should focus on improving customer satisfaction and improv-
ing efficiency to maximize long-term firm value. 

2. Sample selection, variable measurement, and descriptive statistics

2.1. Sample selection and variable measurement

Our paper uses two data sources. First, we collect annual financial data from COMPU-
STAT from 1994 to 2013 and use this data to calculate sales volume, total assets, book 
value of equity, market capitalization, capital expenditures, long term debt, tangible 
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assets, earning on equity, firm age and Z-scores. Following Pastor and Veronesi (2006), 
we define book value of equity as stockholders’ book value of equity plus deferred 
taxes minus book value of preferred stocks. We then define the market-to-book ratio 
(M/B) as the fraction of a firm’s equity capitalization to its book value of equity. Firm 
size is the logarithm of firm’s total assets. Return on equity (ROE) is the ratio of profits 
to book value of equity at the end of fiscal year, where profits are the sum of income 
before extraordinary items available for common stocks, deferred taxes from the income 
statement, investment tax credit and total interest expense (financial services). Total 
debt ratio is the portion of total debt to total assets and R&D ratio is the ratio of R&D 
expenditures to total sales. We also use COMPUSTAT annual data to calculate the firm’s 
age which is assigned the value of one in the year when this firm appears in the dataset 
and increases by one in each subsequent year. To avoid the effects from outliers, we 
winsorize all financial variables used in our paper at the 1st and 99th percentile before 
merging this data and ACSI data sets. These variables are discussed in Appendix 1. We 
also use the sales data from COMPUSTAT to calculate the Herfindahl index which is 
used to measure industry concentration. In detail, this index is defined as follows:
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where: sij – the proportion of sales of firm i in industry j; i – the number of firms in 
industry; j – industry using 3-digit SIC codes. 
The second dataset used in this paper is the customer satisfaction data from the Ameri-
can Customer Satisfaction Index (ACSI). Because the customer satisfaction index is 
available for each product or service of the surveyed firms, we use two methods to 
compute the overall customer satisfaction score for each firm. First, we define the over-
all customer satisfaction score for each firm as the maximum score for any product or 
service of that firm. Second, we calculate the average customer satisfaction index for 
each firm by averaging all customer satisfaction scores for all products and services of 
that firm. After merging COMPUSTAT and ACSI data sets, our final sample includes 
180 individual firms with 1,920 firm-year observations. 
Since first published in October 1994, the ACSI has been updated quarterly. The ACSI 
data for a calendar year t-1 has released in that year for firms in most industries and in 
February in year t for firms in retail industry. Because the purpose of this paper is to 
examine the effect of customer satisfaction on firm’s future capital investments, we re-
quire the firm’s customer satisfaction information to be available before the firm’s fiscal 
year when merging the ACSI data and COMPUSTAT. Since the customer satisfaction 
information for firms in retail industry has been available in February next year, we use 
customer satisfaction in year t-1 for these firms for the fiscal year t. Thus the customer 
satisfaction information in year t is available for firms in that year.

2.2. Descriptive statistics
Table 1 summarizes the descriptive statistics for the key variables used in our paper. The 
average firm age in the sample is 31.01 years. The average firm size is 9.28 (log mil-
lions) with an average Z-score of 3.57. The results from Table 1 show that the logarithm 
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of a firm’s customer satisfaction score varies from 3.89 to 4.51 with the average of 4.34. 
The 75th percentile of the logarithm of a firm’s maximum customer satisfaction score 
(CS) and of is 4.41, while this figure of a firm’s average customer satisfaction score (CS) 
is 4.40. However, both values at 25th and 50th percentiles are 4.29 and 4.34, respectively.

Table 1. Descriptive statistics

Variable Max Min Mean Std 25th 50th 75th N

CS 4.51 3.89 4.34 0.09 4.29 4.34 4.41 1,920 

CSA 4.51 3.89 4.34 0.08 4.29 4.34 4.40 1,920 

CESALE 1.52 0.00 0.09 0.10 0.03 0.06 0.12 1,920 

CEAT 0.42 0.00 0.06 0.04 0.03 0.05 0.08 1,920 

MB 31.55 0.20 3.74 4.67 1.22 2.16 4.20 1,920 

LSALE 10.69 –2.24 9.26 1.35 8.72 9.41 10.39 1,920 

LAT 10.97 2.65 9.28 1.38 8.52 9.45 10.40 1,920 

TOTALDEBT 10.90 0.53 9.43 1.36 8.79 9.66 10.46 1,920 

ROA 0.73 0.00 0.30 0.15 0.19 0.31 0.40 1,920 

TANG 0.28 –0.86 0.05 0.07 0.03 0.05 0.08 1,920 

Zscore 0.89 0.01 0.39 0.21 0.21 0.38 0.57 1,920 

AGE 56.80 –2.44 3.57 4.57 1.28 2.66 4.39 1,920 

RDSALE 4.06 0.69 3.43 0.70 3.00 3.78 3.99 1,920 

Note: Definitions of the variables can be found in Appendix 1.

The main variables used in this paper are the firm’s capital investments scaled by total 
assets (CEAT) and scaled by sales (CESALE). Table 1 shows that the average value of 
CEAT is 0.06. This means that on average firms in our sample spend 6 cents per dollar 
asset on capital expenditures. This table also reports that the maximum and minimum 
values of the proportion of capital expenditures to total assets are 0.42 and 0.00, re-
spectively. Similarly, the average CESALE is 0.09, implying that on average sample 
firms spend 9 cents per every dollar sale on capital investments. Neoclassical invest-
ment theory focuses on Tobin’s Q. Since the replacement cost of assets is not directly 
estimated from the markets, we follow the previous literature (Cao et al. 2008) to use 
market-to-book ratio as a proxy for a firm’s investment opportunities. The results from 
Table 1 show that the average firm’s market-to-book is 3.74 with a maximum value of 
31.55 and a minimum value of 0.20. These figures are relatively higher than the values 
documented in previous studies (Pastor, Veronesi 2003)2 which is also consistent with 
our sample of larger firms as mentioned above3.

2 For example, Pastor and Veronesi (2003) report that the average market-to-book ratio for their sample 
is from 1.25 to 2.25. However, their sample includes all non-financial firms with market-to-book 
between 0.01 and 100.

3 Similarly, Edmans (2011) focuses on 100 best companies with employee satisfaction data and docu-
ments that the average market-to-book ratio is from 2.41 to 5.20.
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3. Customer satisfaction and corporate investment policies
3.1. Regression specifications
To explore the effect of customer satisfaction on capital investment decisions, we start 
with the following regression model:

 ∆INVESTi,t+1 = β0 + β1GROWTHi,t + β2CSi,t + fi + yt + εi,t ,  (2)

where: i – firm i; t – year t; ∆INVEST – measure of the change in firm’s capital in-
vestments; GROWTH – a proxy for firm’s growth opportunities; CS – firm’s customer 
satisfaction; fi – a firm dummy; yt – year dummy.
According to neoclassical investment theory, firms with high growth opportunities tend 
to invest more in capital. Therefore, these opportunities must be considered when ex-
amining the effect of customer satisfaction on firm’s investments. In addition, the since 
propensity to invest might be different for different firms, the firm fixed effects should 
be controlled. We further control for time effects because both customer satisfaction 
and firm’s capital investments are related to business cycles, as discussed in Tuli and 
Bharadwaj (2009) and Panousi and Papanikolaou (2012). Since we do not have any 
precise measure to capture firm’s growth opportunities, we follow Cao et al. (2008) to 
use market-to-book ratio to proxy for firm’s growth opportunities. We also control for 
some other variables which are potentially correlated with firm’s capital investment and 
customer satisfaction. Following Stein (2003) and Panousi and Papanikolaou (2012), 
we add firm size, age and profitability into model (2). As discussed in Gruca and Rego 
(2005), we control for sale volume and R&D expenditure because these variables may 
be correlated with firm’s customer satisfaction. Further, we include a firm’s tangible as-
sets and total debt ratio, and ZSCORE to the regression model to control for the effect 
of financing resources on firm’s investments.
As discussed in the Introduction section, our main independent variable, customer sat-
isfaction, is a measure of the customer’s experience and anticipation of the quality of a 
firm’s products and services. Different from other types of investments such as R&D, 
capital investment is capital expenditure on fixed assets which is mainly related to prod-
uct quantity. Therefore, it is less likely for this type of investment to have any direct 
effect on customer satisfaction. This means that the endogeneity problem arising from 
the relationship between customer satisfaction and the error terms of regression model 
(2) will be less likely to occur. However, we still control for lagged capital investments 
in this regression model. 
To reduce the simultaneous effect of customer satisfaction on firm’s capital investment, 
we allow the 1 and 2 year-lag between them. To summarize, we use the following 
base-line regression to examine the effect of customer satisfaction on change in firm’s 
capital investments:

∆INVESTi,t+k = β0 + β1MBi,t + β2CSi,t + β3CEi,t + β4FIRM_CHARi,t + fi + yt + εi,t , (3)

where: k (k = 1, 2) – the number of year in the future; ∆INVEST – a measure of the 
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change in capital expenditures to total assets (∆CEAT), or total sales (∆CESALE); 
CE – either the ratio of capital expenditure to sales (CESALE) or the ratio of capital 
expenditure to total assets (CEAT); FIRM_CHAR – a set of a firm’s characteristics 
which potentially affect the firm’s capital investment policies. As discussed above, high 
customer satisfaction can generate more growth opportunities and reduce cost of capital 
for firms in the future. Thus, we expect that customer satisfaction is positively correlated 
with a firm’s future capital investments. 

3.2. Main results

Table 2 reports the results from the regressions of the change in firm’s capital invest-
ments on the customer satisfaction about its products and services and other control 
variables. The results from this table show that, in general, customer satisfaction is 
significantly positively correlated with firm’s future capital investments. The t-statistics 
of the coefficients of customer satisfaction (CS) in Table 2a are from 2.44 to 3.05.  
Specially, this value in column 1 is 0.126 with a t-statistic of 2.72, significant at the 1% 
level. This result implies that firms with high customer satisfaction will invest more in 
capital expenditures scaled by total assets. Similarly, the coefficient of customer satis-
faction in column 2 is 0.073 (t = 3.05), signifying that when the customer satisfaction 
(in logarithm) score is increased by 1 percent, the firm will increase its capital invest-
ments by 7.3 percentage points. These results are consistent with our hypothesis that 
high customer satisfaction motivates firms to invest more in capital.

To check the effect of customer satisfaction on firm’s future capital investments, we al-
low a 2-year lag between these variables. Consistent with the results in Table 2a, Table 
2b shows that customer satisfaction is significantly correlated with the change in firm’s 
future investments. More interestingly, the effects of customer satisfaction on future 
capital investments tend to be stronger. The coefficient of customer satisfaction on the 
ratio of capital expenditures on sales next two years in model 1 of Table 2b is 0.217, 
which nearly doubles this coefficient on sales next year. This situation is similar for the 
coefficient of customer satisfaction on the ratio of capital investments on total assets. 
These results imply that customer satisfaction is an important determinant of capital 
investments in the future and that firms need time to absorb the information from their 
customers. 

Previous studies (e.g. Leahy, Whited 1996; Bulan 2005) show that the market-to-book 
ratio is significantly positively related to a firm’s capital investments. These results are 
consistent with the results reported in columns 1 and 2 of Table 2. However, when other 
firm’s variables are controlled, the market-to-book ratio is insignificantly correlated with 
a firm’s investments (columns 3 and 4 of Table 2). By contrast, customer satisfaction 
is still significantly correlated with the change in firm’s future capital investments. This 
means that, as discussed in the introduction section, customer satisfaction can be used 
to capture a firm’s growth opportunities because customer satisfaction generates a loyal 
and stable customer base (Tuli, Bharadwaj 2009). 
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Table 2a. One-year period, customer satisfaction and capital expenditures

ΔCESALEt+1
(1)

ΔCEATt+1
(2)

ΔCESALEt+1
(3)

ΔCEATt+1
(4)

CSt 0.126***
(2.72)

0.073***
(3.05)

0.113**
(2.44)

0.062***
(2.97)

CESALEt –0.218*
(–1.87)

–0.256
(–1.56)

CEATt –0.289***
(–3.96)

–0.343***
(–4.21)

MBt 0.001*
(1.74)

0.001**
(2.22)

0.001
(1.09)

0.000
(0.94)

LSALEt –0.033***
(–4.56)

0.002
(0.29)

LATt 0.023***
(2.76)

–0.010*
(–1.92)

TOTALDEBTt –0.014
(–0.86)

–0.023*
(–1.82)

ROAt 0.015
(0.24)

0.058***
(2.80)

TANGt –0.019
(–0.54)

–0.023
(–1.58)

ZSCOREt 0.001
(1.63)

0.001
(1.45)

AGEt –0.056**
(–2.48)

–0.033***
(–3.29)

RDSALEt –0.146*
(–1.84)

–0.050***
(–2.73)

Intercept –0.521**
(–2.56)

–0.286***
(–2.82)

–0.196
(–0.81)

–0.047
(–0.43)

Firm FE Yes Yes Yes Yes

Time FE Yes Yes Yes Yes

N 1,760 1,760 1,760 1,760

R2 0.0825 0.1316 0.1275 0.2037

Note: *, ** and *** denote statistical significance at 10%, 5% and 1%, respectively.

In addition to the market-to-book ratio, several other variables affect a firm’s invest-
ments such as firm size, age, debt, and profitability. Previous literature (e.g., Hubbard 
1998; Panousi, Papanikolaou 2012) shows that old firms or firms with high debt ratios 
tend to have fewer growth opportunities, resulting in a tendency to invest less in capital. 
Consistent with these findings, our results show that firm age is negatively correlated 
with a firm’s capital investments. Similarly, firms with high debt ratios or high tangible 
assets invest less in capital. 
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Table 2b. Two-year period, customer satisfaction and capital expenditures

ΔCESALEt+2
(1)

ΔCEATt+2
(2)

ΔCESALEt+2
(3)

ΔCEATt+2
(4)

CSt 0.217**
(2.49)

0.109***
(3.09)

0.198**
(2.09)

0.093**
(2.57)

CESALEt –0.280
(–1.09)

–0.336
(–0.98)

CEATt –0.442***
(–4.08)

–0.528***
(–4.92)

MBt 0.002**
(2.10)

0.001**
(2.13)

0.002
(1.38)

0.001
(1.08)

LSALEt –0.073***
(–3.96)

–0.005
(–0.55)

LATt 0.047**
(2.06)

–0.017
(–1.48)

TOTALDEBTt –0.011
(–0.39)

–0.022
(–0.91)

ROAt –0.104
(–0.65)

0.039
(1.07)

TANGt –0.016
(–0.21)

–0.035
(–1.34)

ZSCOREt 0.002***
(2.65)

0.001**
(2.41)

AGEt –0.093**
(–2.41)

–0.060***
(–3.36)

RDSALEt –0.281
(–1.54)

–0.084***
(–2.72)

Intercept –0.107
(–0.27)

–0.420***
(–2.75)

0.503
(0.99)

0.052
(0.29)

Firm FE Yes Yes Yes Yes

Time FE Yes Yes Yes Yes

N 1,624 1,624 1,624 1,624

R2 0.0651 0.1630 0.1133 0.2598

Note: *, ** and *** denote statistical significance at 10%, 5% and 1%, respectively.

In contrast, Table 2b shows that ZSCORE is an important variable in explaining the 
firm’s investment policies. Table 2b shows that the t-statistics of ZSCORE range from 
2.41 to 2.65, statistically significant at conventional levels. Since a firm’s Z-score gen-
erally captures its financial strength, this result implies that firms with high financial 
capacity tend to invest more in capital, consistent with the findings in the literature (e.g. 
Hubbard 1998; Stein 2003).
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3.3. Addressing endogeneity problem
To further examine the endogeneity problem raising in the relation between customer 
satisfaction and firm’s capital investments, we employ a 2SLS regression method with 
instrumental variable. We use the ratio of average industry customer satisfaction to the 
average customer satisfaction for all firms in the markets as an external instrumental 
variable. This variable is calculated as follows:
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where: CSINDj – the ratio of average customer satisfaction for industry j to the aver-
age customer satisfaction for all firms in the markets; CSj,i – the customer satisfaction 
for firm i in industry j; nj – the number of firms in industry j. If there is only firm in a 
certain industry, CSINDj is set to be equal to 1 (the ratio of market average customer 
satisfaction to the average customer satisfaction for all firms in the market)4. 
Before employing the regression model with instrumental variable, we test whether the 
ratio of industry average customer satisfaction to the whole market average customer 
satisfaction is a valid instrumental variable. The results (not reported) from the 1st stage 
regression of firm’s customer satisfaction on the ratio of industry average customer sat-
isfaction to the whole market and other control variables shown in model (3) show that 
that this external instrument is significantly correlated with the firm’s customer satisfac-
tion (t = 7.41). We then use Cragg-Donald Wald F-statistic and Stock and Yogo test to 
test for weak instruments. The results show that the null hypothesis of weak instruments 
is rejected (F-statistic = 596.71), implying that the ratio of industry average customer 
satisfaction to the average customer satisfaction for the whole market is a valid instru-
ment for firm’s customer satisfaction.
The results in Table 3 show that firm’s customer satisfaction is significantly correlated 
with firm’s future capital investments. The t-statistics are from 1.77 to 3.38, significant 
at conventional levels. Consistent with the previous results, Table 3 demonstrates that 
firms with high customer satisfaction will invest more in capital in the future. Moreover, 
in term of magnitude, after controlling for endogeneity the coefficients on customer 
satisfaction are much higher, suggesting that we have underestimated its effect in our 
base analysis shown in Table 2.

3.4. Customer satisfaction, firm characteristics and capital investments
Following the recent literature (Cao et al. 2008; Borisova, Brown 2013; Vo, Le 2016), 
we use the market-to-book ratio to proxy for a firm’s growth opportunities and firm age 
and size to capture a firm’s financial condition. Specifically, firms with high M/B ratios 

4 Our results are fundamentally the same when we use adverting spending to total assets as an external 
instrumental variable.
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are considered as having higher growth opportunities, and small or young firms as hav-
ing more financial constraints. Using model (1), we add the interaction term of the cus-
tomer satisfaction score and these proxies. The regression model is shown as follows:

∆INVESTi,t+1 = β0 + β1MBi,t + β2CSi,t + β3CSi,t*PROXYi,t + 
                  β4CEi,t + β5FIRM_CHARi,t + fi + yt + εi,t ,                                      (5)

where: ∆INVEST – a measure of the change in capital expenditures to total assets 
(∆CEAT), or total sales (∆CESALE); CE – either the ratio of capital expenditure to sales 

Table 3. Addressing endogeneity problem

ΔCESALEt+1 ΔCESALEt+1 ΔCEATt+1 ΔCEATt+1

CSt 0.328***
(2.95)

0.194*
(1.77)

0.192***
(3.38)

0.141**
(2.54)

CESALEt –0.225***
(–7.95)

–0.259***
(–7.94)

CEATt –0.300***
(–11.37)

–0.347***
(–12.83)

MBt 0.000
(1.00)

0.001
(1.04)

0.001**
(2.33)

0.000
(0.98)

LSALEt –0.032***
(–4.33)

0.002
(0.62)

LATt 0.023***
(3.27)

–0.010***
(–2.78)

TOTALDEBTt –0.015
(–0.76)

–0.025**
(–2.43)

ROAt 0.010
(0.38)

0.053***
(3.85)

TANGt –0.021
(–0.96)

–0.025**
(–2.26)

ZSCOREt 0.001**
(2.06)

0.001**
(2.41)

AGEt –0.056***
(–5.31)

–0.033***
(–6.28)

RDSALEt –0.142***
(–3.27)

–0.047**
(–2.25)

Intercept –1.399***
(–2.89)

–0.554
(–1.14)

–0.806***
(–3.26)

–0.394
(–1.60)

Firm FE Yes Yes Yes Yes

Time FE Yes Yes Yes Yes

N 1,760 1,760 1,760 1,760

R2 0.0631 0.1244 0.1076 0.1934

Note: *, ** and *** denote statistical significance at 10%, 5% and 1%, respectively.
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(CESALE) or the ratio of capital expenditure to total assets (CEAT); PROXY – a measure 
of a firm’s growth opportunities or financial constraints which is market-to-book, firm 
age and size; FIRM_CHAR – a set of a firm’s characteristics which potentially affect 
the firm’s capital investment policies.
Table 4 presents the results from regression model 5. The first two columns of Table 4 
show the effect of the market-to-book ratio on the relationship between customer sat-
isfaction and a firm’s capital investment. The t-statistics of the interaction of M/B and 
customer satisfaction in the second column is –2.57, statistically significant at conven-
tional level. This means that firms with less growth opportunities tend to invest more 
in capital when they have high customer satisfaction for their products and services. 

Table 4. Customer satisfaction, firm characteristics and capital expenditures

Panel A: Market-to-book Panel B: Age Panel C: Size

ΔCESALEt+1 ΔCEATt+1 ΔCESALEt+1 ΔCEATt+1 ΔCESALEt+1 ΔCEATt+1

MB*CSt –0.009
(–1.63)

–0.008**
(–2.57)

AGE*CSt –0.111**
(–2.40)

–0.063**
(–2.12)

LAT*CSt –0.117*
(–1.95)

–0.048*
(–1.97)

CSt 0.138**
(2.37)

0.081***
(3.28)

0.504***
(2.70)

0.283**
(2.51)

1.236**
(2.03)

0.519**
(2.14)

CESALEt –0.253
(–1.54)

–0.149***
(–2.81)

–0.252
(–1.56)

–0.148***
(–2.82)

–0.265
(–1.65)

–0.155***
(–2.92)

MBt 0.042
(1.63)

0.034**
(2.59)

0.001
(0.96)

0.000
(1.45)

0.000
(0.94)

0.000
(1.44)

LSALEt –0.032***
(–4.59)

–0.012***
(–2.77)

–0.032***
(–4.62)

–0.011***
(–2.77)

–0.036***
(–4.21)

–0.013***
(–2.90)

LATt 0.023***
(2.78)

0.006
(1.42)

0.022***
(2.73)

0.006
(1.32)

0.534**
(2.00)

0.215**
(2.02)

TOTALDEBTt –0.015
(–0.98)

–0.026**
(–2.23)

–0.018
(–1.17)

–0.028**
(–2.41)

–0.017
(–1.01)

–0.026**
(–2.22)

ROAt 0.014
(0.22)

0.047**
(2.06)

0.011
(0.17)

0.046**
(2.00)

0.014
(0.22)

0.048**
(2.11)

TANGt –0.019
(–0.54)

–0.036**
(–2.45)

–0.016
(–0.47)

–0.034**
(–2.39)

–0.017
(–0.49)

–0.035**
(–2.41)

ZSCOREt 0.001
(1.62)

0.001
(1.49)

0.001
(1.48)

0.001
(1.32)

0.001
(1.05)

0.000
(1.08)

AGEt –0.056**
(–2.47)

–0.034***
(–3.22)

0.422**
(2.23)

0.238*
(1.92)

–0.056***
(–2.82)

–0.034***
(–3.53)

RDSALEt –0.150*
(–1.86)

0.010
(0.35)

–0.162**
(–2.04)

0.004
(0.14)

–0.159*
(–1.89)

0.008
(0.26)
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Panel A: Market-to-book Panel B: Age Panel C: Size

ΔCESALEt+1 ΔCEATt+1 ΔCESALEt+1 ΔCEATt+1 ΔCESALEt+1 ΔCEATt+1

Intercept –0.307
(–1.05)

–0.159
(–1.29)

–1.885**
(–2.40)

–1.031**
(–2.21)

–5.053*
(–1.89)

–2.052*
(–1.96)

Firm FE Yes Yes Yes Yes Yes Yes

Time FE Yes Yes Yes Yes Yes Yes

N 1,760 1,760 1,760 1,760 1,760 1,760

R2 0.1295 0.1673 0.1307 0.1665 0.1414 0.1710

Note: *, ** and *** denote statistical significance at 10%, 5% and 1%, respectively.

The results from panels B and C of Table 4 show that both interaction terms of customer 
satisfaction and firm age and size on firm’s capital investments are negative5. The t-
statistics of these coefficients are from –2.40 to –1.95. This means that young and small 
firms will invest more in capital when they have high customer satisfaction for their 
products and services. These results are consistent with the hypothesis that customer 
satisfaction will reduce the cost of capital, motivating firms to invest more because their 
capital investments will be more valuable. 

3.5. Customer satisfaction, industry competition and capital investments
Recent literature shows that high product market competition deteriorates firms’ growth 
opportunities (Aguerrevere 2009). In addition, industry competition also highly impacts 
firms’ cost of capital because it makes the firms’ cash flows more volatile and increases 
firms’ default probability (Valta 2012). This means that firms operating in more com-
petitive industries tend to have fewer growth opportunities and a high cost of capital. 
Therefore, examining the effect of industry competition on the relationship between cus-
tomer satisfaction and a firm’s capital investments may provide clear evidence for our 
hypothesis. To measure industry competition, we use the HHI calculated from COMPU-
STAT sales data. The higher the HHI-index the less competitive the industry. For each 
year, we divide firms into two groups based on their industry competition level. We then 
run a regression model (3) for firms in each group. The results are reported in Table 5.
Table 5 shows that customer satisfaction is significantly positively correlated with capi-
tal investments only for firms in competitive industries. In more concentrated industries, 
this effect is still positive but not significant. The results (not reported) still hold when 
we add an interaction term of industry index and customer satisfaction into regression 
model (3). Thus, consistent with our prediction, the effects of customer satisfaction on 
a firm’s investments are more pronounced for firms in more competitive industries. 

5 Since young and small firms may have high growth opportunities, the impact of customer satisfaction 
on capital investments of these firms theoretically becomes vague. Thus, to provide more clear evi-
dence for our hypothesis, we examine the impact of customer satisfaction on corporate investments 
for firms in industries with different competition in the next section.

End of Table 4
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Table 5. Customer satisfaction, industry competition and capital expenditures

Competitive Industries Concentrated Industries

ΔCESALEt+1 ΔCEATt+1 ΔCESALEt+1 ΔCEATt+1

CSt 0.114**
(2.13)

0.066***
(2.87)

0.059
(0.79)

0.013
(0.37)

CESALEt –0.125
(–0.83)

–0.103**
(–2.02)

–0.802***
(–10.46)

–0.336***
(–12.96)

MBt 0.001
(1.30)

0.001*
(1.76)

–0.001
(–1.04)

0.001
(1.15)

LSALEt –0.032***
(–4.50)

–0.012***
(–2.94)

–0.080***
(–2.92)

–0.035***
(–2.93)

LATt 0.019**
(2.14)

0.003
(0.72)

0.066***
(2.69)

0.022**
(2.07)

TOTALDEBTt –0.010
(–0.52)

–0.015
(–1.12)

0.056*
(1.96)

–0.012
(–0.47)

ROAt 0.002
(0.02)

0.059*
(1.86)

–0.016
(–0.68)

–0.015
(–1.34)

TANGt –0.031
(–0.63)

–0.040**
(–2.11)

0.039*
(1.70)

–0.009
(–0.41)

ZSCOREt 0.000
(1.01)

0.000
(0.92)

0.022***
(4.56)

0.010***
(4.48)

AGEt –0.040**
(–2.25)

–0.028**
(–2.19)

–0.052**
(–2.60)

–0.028**
(–2.43)

RDSALEt –0.209**
(–2.55)

–0.011
(–0.32)

–0.316
(–0.52)

–0.709
(–1.61)

Intercept –0.212
(–0.73)

–0.088
(–0.74)

–0.062
(–0.18)

0.102
(0.58)

Firm FE Yes Yes Yes Yes

Time FE Yes Yes Yes Yes

N 1,404 1,404 356 356

R2 0.1052 0.1382 0.6680 0.5618

Note: *, ** and *** denote statistical significance at 10%, 5% and 1%, respectively.

4. Robust tests

In the previous sections, we used the logarithm of a firm’s maximum customer satis-
faction score to proxy for the firm’s overall customer satisfaction. Since many firms 
have several different products, there may be several customer satisfaction indices for 
a certain firm in a certain year. Therefore, in this section we robustly check our results 
by using an average customer satisfaction score for each firm. We run a regression of a 
firm’s capital investments on the logarithm of the firm’s average customer satisfaction 
score and other control variables. The results are reported in Table 6. 
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Table 6. Robust tests

ΔCESALEt+1 ΔCEATt+1 ΔCESALEt+1 ΔCEATt+1

CSAt 0.135***
(2.84)

0.078***
(3.09)

0.112**
(2.47)

0.066***
(2.96)

CESALEt –0.218*
(–1.87)

–0.254
(–1.55)

CEATt –0.290***
(–3.98)

–0.343***
(–4.22)

MBt 0.001*
(1.75)

0.001**
(2.23)

0.001
(1.10)

0.000
(0.95)

LSALEt –0.032***
(–4.54)

0.002
(0.34)

LATt 0.022***
(2.75)

–0.010**
(–2.00)

TOTALDEBTt –0.014
(–0.88)

–0.023*
(–1.84)

ROAt 0.016
(0.27)

0.059***
(2.85)

TANGt –0.020
(–0.57)

–0.024
(–1.63)

ZSCOREt 0.001
(1.58)

0.001
(1.41)

AGEt –0.055**
(–2.45)

–0.033***
(–3.28)

RDSALEt –0.146*
(–1.84)

–0.049***
(–2.71)

Intercept –0.560***
(–2.68)

–0.309***
(–2.86)

–0.193
(–0.80)

–0.062
(–0.55)

Firm FE Yes Yes Yes Yes

Time FE Yes Yes Yes Yes

N 1,760 1,760 1,760 1,760

R2 0.0838 0.1330 0.1273 0.2043

Note: *, ** and *** denote statistical significance at 10%, 5% and 1%, respectively.

Consistent with the results in Table 2, Table 6 shows that customer satisfaction as 
measured by the average of all products or services satisfaction scores is significantly 
positively correlated with a firm’s capital investments. The t-statistics of these coef-
ficients are from 2.47 to 3.10, significant at the conventional levels. These results are 
consistent with our hypothesis that customer satisfaction can encourage firms to invest 
more in capital. 
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Conclusions

This paper investigates the effect of customer satisfaction with a firm’s products and 
services on its capital investments. Using panel data of publicly traded firms from 
COMPUSTAT and customer satisfaction data from the American Customer Satisfac-
tion Index, we show that firms with high customer satisfaction tend to invest more in 
capital. Our results are robust to different definitions of customer satisfaction variables 
and after controlling for several of a firm’s important characteristics such as market-
to-book ratio, firm size, total debt ratio, profitability, tangible assets ratio, firm age and 
R&D expenditure ratio. These results still hold under the 2SLS instrumental variable 
regression method.
We provide two underlying mechanisms for the positive effects of customer satisfaction 
on a firm’s capital investments. First, since customer satisfaction data captures both the 
recent experiences and expectations of the quality of a firm’s products and services, high 
customer satisfaction with the firms’ products and services generates high expected cash 
flows as well as increased future growth opportunities. Second, customer satisfaction 
cushions a firm’s cash flows from the fluctuations of the markets, and thus lowers its 
cost of capital. 
To test the validity of these mechanisms, we examined the effects of firm and industry 
characteristics on the relationship between customer satisfaction and a firm’s capital 
investments. We find that firms with fewer growth opportunities (captured by market-
to-book ratios) tend to invest more when they have high customer satisfaction. This 
positive effect is also more pronounced for small and young firms. Similarly, we find 
that firms in more competitive industries tend to invest more in capital expenditures 
when they have high customer satisfaction.
Overall, our results demonstrate that customer satisfaction, a firm’s intangible asset, 
is an important factor affecting a firm’s investment policy. High customer satisfaction 
motivates firms to invest more in capital expenditures.
Our paper makes several contributions to the literature. First, we show that customer sat-
isfaction (intangible asset) is an important factor affecting the firm’s investment policy. 
Second, whereas the literature in marketing mainly focuses on the effects of customer 
satisfaction on firm value, firm performance and firm risk, our paper investigates the 
effect of customer satisfaction on a firm’s capital investment, which is a core business 
activity of the firm as well as a main driver of economic growth. We show that customer 
satisfaction motivates firms to invest more in capital.
To the best of our knowledge, this is the first empirical paper investigating the effect 
of customer satisfaction on a firm’s capital investments. We show that customer sat-
isfaction contributes to a loyal and stable customer base which can generate growth 
opportunities and reduce cost of capital for the firm, motivating a firm to invest more 
in capital. We also document that this positive effect is more pronounced for small and 
young firms or firms in more competitive industries.
This paper provides empirical results showing the effect of customer satisfaction on 
corporate investment policies. We leave the theoretical contributions for future research.
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APPENDIX 1

Variable definitions
All variables are at the firm level recorded at the end of the fiscal year except where 
otherwise noted. COMPUSTAT variable names are in parentheses.

Variable Definition

Main variables

CEAT The ratio of capital expenditures to total assets (CE/AT)

CESALE The ratio of capital expenditures to sales volume (CE/SALE)

ΔCEAT The ratio of change in capital expenditures to total assets (ΔCE/AT)

ΔCESALE The ratio of change in capital expenditures to sales volume (ΔCE/SALE)

CS The natural logarithm of a firm’s maximum customer satisfaction score  
(http://www.theacsi.org/)

CSA The natural logarithm of a firm’s average customer satisfaction score  
(http://www.theacsi.org/)

Other variables

MB The market-to-book ratio, which is the market capitalization to book equity, where 
(PRCC_F*CSHO/BE where BE= SEQ+TXDITC -PSTKRV –PRCA)

LSALE The natural logarithm of total sales volume (log(SALE))

LAT The natural logarithm of total assets (log (AT))

TOTALDEBT The ratio of total term debt to total assets (DTT/AT)

ROA The ratio of earnings to total assets (IBCOM +TXDI+ITCI+TIE/AT)

TANG The ratio of tangible assets to total assets (PPENT/AT)

HHI The industry competition which is calculated from COMPUSTAT

ZSCORE Z-score = 1.2*WCA + 1.4*RE/AT + 3.3*EBIT/at + 0.6*MEF/LT + 0.999*SALE/AT)

AGE The firm age from COMPUSTAT

RDSALE The ratio of R&D expenditure to total sales
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