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Abstract The value relevance of intellectual capital (IC) disclosure has been

vastly investigated in different countries and settings. Prior studies investigate the

effect that IC has on different organisational performance dimensions. In particular

some scholars found that IC information is able to provide valuable information for

issuing positive recommendations on listed companies. However, to date the liter-

ature lacks in providing evidence of the effect of IC management on a company’s
information risk, defined as the analyst’s recommendations to buy, hold or sell

stocks. The aim of this research is thus to analyse the effect that IC performance

may have on the information risk, measured as the way in which the market is

informed about the firm performance. To test our main research question, we ran

panel data regressions applied to a sample of 3027 US listed companies, which

disclosed IC information on a stand-alone social or IC statement over the period

2008–2012. Empirical results may be of interest for both academics and practi-

tioners, since it allows to reduce a gap in the literature about the contribution of the

IC performance on firms’ reputation and to give support to managers to properly

understand the potential of both beneficial and unintended effects of such voluntary

disclosure.
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1 Introduction

The value relevance of intellectual capital (IC) disclosure has been vastly investi-

gated in different countries and settings [1–4]. In this framework, prior studies

investigate the effect that IC has on different organisational performance dimen-

sions. In particular some scholars found that IC information is able to provide

valuable information for issuing positive recommendations on listed companies

[5]. However, to date, the literature lacks in providing evidence of the effect of IC

management on a company’s information risk, defined as the analyst’s recommen-

dations to buy, hold or sell stocks.

Based on the previous considerations, we attempt to answer the main research

question, “Does IC management impact on a company’s information risk?”, by

testing whether the IC management reflects into a company’s information risk. To

answer the main research question, we used a “cross-sectional dominant” pooled

OLS regression model on a sample of 3027 US listed firms that issued stand-alone

social and IC statements over the period 2008–2012.

Empirical results may be of interest for both academics and practitioners, since

they allow to reduce the gap in the literature about the contribution of the IC

performance on firms’ reputation and to give support to managers to properly

understand the potential both beneficial and unintended effects of such voluntary

disclosure.

The remainder of the paper is organised as follows. The second and the third

sections will provide a review of the literature and the theoretical development of

the conceptual framework. The fourth section will discuss sample selection and

data collection. The fifth section will present the statistical model. The sixth section

will analyse results from the sample. A discussion of empirical findings and

concluding remarks are outlined in the final section.

2 Literature Analysis

2.1 Information Risk and Asset Pricing

Asset pricing literature stresses the role of information risk in setting an asset price

[6]. In an equilibrium-state market, indeed, individuals have common beliefs and an

asset price should be insensitive of information other than these beliefs. Nonethe-

less, differential information issued through public or private channels may affect

stock market prices.

Information risk, indeed, refers to private or public information, which can affect

asset prices. It is usually defined as the analyst’s recommendations to buy, hold or

sell stocks [5]. Other scholars investigated the information risk, by taking into

account the financial analysts’ report, such as [7, 8] In particular, they examined,

through a content-analysis approach, sell-side analyst company report, by finding

interesting considerations about the role of the narrative section of the annual report
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on the investment recommendation by analysts. Furthermore, other scholars carried

out a survey to financial analysts in order to analyse priority measures in their

reports [9, 10].

2.2 Intellectual Capital

Amongst the very different definitions of IC reported into the literature [11–13],

this study adapts the broad definition by Hsu and Fang [14] and defines IC as the

dynamic set of knowledge, capabilities, networks, operation processes and indi-

vidual and organisational relations that contribute to creating a company’s long-
lasting value. Such a definition encompasses most of the characteristics that prior

definitions put forward in that it is grounded on the most widespread classification

of IC components, which categorises three types of IC: human competencies, “the

knowledge embedded in people”; structural or organisational capital, “the knowl-

edge embedded in the organisation and its systems”; and relational capital, “the

knowledge embedded in customers and other relationships external to the organi-

sation” [4, 15, p. 70]. Furthermore, it accounts also for capabilities [11, 16, 17] and

organisational relations as part of the firm’s IC.
The IC literature increased significantly over the last three decades and addressed

some new knowledge into the managerial [18, 19], accounting [15, 20–22], leader-

ship [23] and organisational literature [24]. The increasing interest in this topic is

related to the positive effect that IC has on different organisational performance

dimensions, amongst which organisational learning and new product development

[14], incremental and innovative capabilities [19] and the orchestration and configu-

ration effects of top executives’ capabilities [25] are some of the most cited ones.

Although prior studies could not achieve a consensus on a shared IC theoretical

framework yet [4], the concept of IC states that knowledge management is at the

core of competitive advantage.

2.3 Information Risk and IC Management

Since mandatory financial information is getting less relevant in the decision issued

by financial analysts regarding a company’s recommendation consensus, more and

more voluntary and non-financial information provides support to this decision

[26–28]. In particular, some scholars, by using a survey of Belgian financial ana-

lysts, found that firms which disclose more forward-looking information and more

internal-structure information have more accurate forecasts by financial analysts

[29]. Amongst non-financial voluntary information, IC information has been found

to provide valuable information for issuing positive recommendations on listed

companies [5, 30] As a matter of fact, [30] found that financial analysts are more

willing to consider good news, such as an increase in the costumer satisfactions for

their firm’s forecast than bad news. Garcı́a-Meca and Martı́nez [5], through a
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sample of listed Spanish companies, demonstrated that financial analysts usually

convey some kinds of IC information in their recommendations, such as informa-

tion regarding a firm’s strategy, customers and processes. However, the extant

literature on the relationship between intellectual capital and information risk

focuses primarily on the quantity and quality of the voluntary information disclosed

by firms [1, 2, 5] without investigating whether IC management would affect finan-

cial analysts’ recommendation. Thus, in this paper we attempt to empirically test

whether the IC management reflects into a company’s information risk, which can

be stated into the following main research question: Does IC management impact

on a company’s information risk?

3 Hypothesis Development

In order to reply to our main research question, Does IC management impact on a

company’s information risk?, we grounded our theoretical development on both the

general asset pricing theory [31, 32] and the resource-based view of the firm

[33, 34]. Indeed, since firms seek to survive over time, they have to build a sustainable

competitive advantage based upon a financially viable positioning in the capital

market. IC literature found that the management of intangible assets, other than

those considered by the international accounting standards, contributes to the devel-

opment of a sound strategy [5] and a long-run competitive advantage [18, 22, 35].

However, the value of non-conventional intangible assets is neither easily acces-

sible to financial investors nor always professionally audited. Thus, financial inves-

tors have both to look for such kind of information through more expensive

systems, than the publicly audited financial information, and to check the extent

to which this information is reliable in making their investment decisions. There-

fore, there is a lack of correlation between the firm’s capability to generate future

earnings and its financial risk, as represented by capital markets. The value rele-

vance of intellectual capital disclosure has been vastly investigated in different

countries and settings [1–4]. However, to date the literature lacks in providing evi-

dence of the effect of IC management and a company’s information risk. Empirical

evidence of that could support more efficient capital market decisions. On the other

hand, IC management could become less trivial and more focused on those com-

ponents and items, which are supposed to provide better recommendations

[5]. Some studies investigate the quality and amount of IC information reported

on analysts’ recommendation report and found that analysts are more willing to use

IC information in their “buy” rather than “sell” recommendations.

When checking for the effect of each IC component on the overall report issued

by analysts, human capital information fell short in providing valuable insights to

financial analysts. This result could be due to the fact that employees’ capabilities
are not firm owned [36]. However, other streams of literature suggest that more

experienced and well-trained personnel drive higher organisational performance,

thus reducing the firm’s information risk [37, 38]. Moreover, lower levels of

turnover of employees allow the personnel competences to increase over time
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and generate productivity improvements, which result in higher organisational per-

formance. Human capital management has also been found to support the imple-

mentation of a company’s strategy, when it is performed at the average. Indeed, an

early investment in human capital is not able to offset the costs for it [39]. Financial

analysts might take this information into account when issuing their recommenda-

tion report. Therefore, we would like to test the following hypothesis.

HP1. Higher human capital performance positively affects a company’s informa-
tion risk.

Structural capital performance has to do with the company hard and soft infra-

structure supporting the firm’s core business. Effectiveness and degree of access to

the networks, information technology systems, production system, safety proce-

dures and so forth are all examples of organisational capital items. Prior literature

found that when such systems are in place, organisational performance improves

too [40]. Quality systems, such as Six Sigma, and safety systems, such as those

aimed at reducing the lost time for injury rate, have also been found to improve

organisational performance [41, 42]. Moreover, costs linked to innovation acti-

vities, which are aimed at enhancing the structural capital contributes to the quality

and productivity levels displayed by the company [43]. Structural capital has also

been found to contribute to a determinant of a firm’s information risk,

i.e. management accounting practices [44]. For instance, prior literature found

that traditional capital budgeting practices are strongly related to structural capital

management. Indeed, companies showing a strong budget emphasis should put in

place suitable structural assets to support managerial activity. This, in turn, leads to

the development of reliable private and public information, thus reducing informa-

tion risk. Therefore, financial analysts that are aware of the company’s performance

related to such kind of capital might well reduce the information asymmetry

between the company and the capital market by issuing a more favourable recom-

mendation on the company under investigation. We are therefore testing the

following hypothesis.

HP2. Higher structural capital performance positively affects a company’s infor-
mation risk.

Relational capital component oversees the relationship between the company

and its customers as well as other external stakeholders. It also includes corporate

reputation [45]. Prior literature found that profitable and loyal customers are

supposed to generate sustainable revenues in the long term [46, 47]. However,

these relationships are not easily captured and valued by traditional financial

reporting frameworks [48]. Thus, investors might take misleading investment deci-

sions, whether they are not able to gauge the relevance of such intellectual assets.

Analysts might reduce the asymmetry between the company and the financial

market by issuing a recommendation, which reports such information also.

HP3. Higher relational capital performance positively affects a company’s infor-
mation risk.
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4 Sample Selection and Data Collection

We selected all the US industrial listed firms from ESG Asset4 database (Thomson

Reuters Datastream). We excluded financial institutions, as they have particular

features and they need a separate treatment. We identified 3027 US listed firms that

issued stand-alone social and intellectual capital statements.

According to the literature, the information risk is measured by a proxy, which is

the analyst stock recommendations. A higher value issued by analysts indicates a

higher information risk [5].

To measure the quality of IC management, we first reviewed the literature on IC

[3] and identified eight items, which refer to performance of three components—

relational capital, human capital and structural capital—of IC. Data on the eight

items was gathered from Thomson Reuters Datastream, which provides the item

value on a scale from 0 to 100.

For the IC management, we identified, according to some scholars, the following

items: average training, client loyalty, turnover of employees, training hours total,

Six Sigma and quality management systems, lost time for injury rate, score perfor-

mance and internal promotion [3].

For each component of IC, the following items were included:

– Relational capital (RC): Client loyalty

– Human capital (HC): Average training, turnover of employees and training

hours total

– Structural capital (SC): Internal promotion, lost time for injury rate, Six Sigma

and quality management systems and score performance/cost innovations

As control variables and to test the firm’s complexity, we used total inventories,

total receivables and total assets.

Our sample time period goes from 2008 to 2012, ending up with 15,135 obser-

vations for each variable (N¼ 181,620).

5 Statistical Model

Table 1 shows some descriptive statistics of our research variables; correlation

matrix and Pearson index in order to check for the presence of multicollinearity are

presented in Table 2. Correlation matrix entries allow us to reject the hypothesis of

the presence of multicollinearity.

In order to test our research hypotheses, we used a “cross-sectional dominant”

pooled OLS regression model [49]. The linear model, based on panel data analysis,

is drawn as follows:

Yit ¼ β0 þ β1 X1itð Þ þ β2 X2itð Þ þ . . .þ βn Xnitð Þ þ εit
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where i¼ 1,. . ., 3027 for each firm in the panel data and t¼ 2008, . . ., 2012 refers to
the sample time period.

The dependent variable (y) is the information risk, whereas the independent

variables are average training, client loyalty, turnover of employees, training hours

total, Six Sigma and quality management systems, lost time for injury rate, score

performance and internal promotion, which together measure the performance

of IC.

In order to reduce data heterogeneity, which could affect analysis results, before

running the pooled data analysis, each variable has been normalised.

6 Empirical Findings

The results of the pooled regression analysis for the whole set of firms are reported

in Table 3.

Empirical findings show that if the average training, the training hours total and

the Six Sigma and quality management systems increase, the information risk that

analysts perceive decreases and vice versa.

Furthermore, results highlight that, if the client loyalty, the score performance

and the internal promotion increase, the information risk measured through the

recommendation consensus increases and vice versa.

Nothing can be said about the relationship between information risk and (1) turn-

over of employees and (2) lost time for injury rate.

Table 1 Descriptive statistics of the research variables (N¼ 181,620)

Variable Min Max Mean

Standard

deviation

Information risk 1 5 2.45 0.56

Average training 0.06 297 34.99 13.01

Client loyalty 38.61 100 44.37 14.71

Turnover of employees 0.00 84.52 11.49 3.99

Training hours total 138.50 3.6240e

+ 07

1.2767e

+ 06

1.1138e + 06

Six Sigma and quality management

systems

�1 1 �0.65 0.66

Lost time for injury rate 0.00 67 4.14 2.64

Score performance/cost innovations 0.06 63.21 56.91 15.65

Internal promotion �1 1 �0.17 0.85

Total assets 645 6.3165e

+ 11

2.4026e

+ 09

1.9426e + 10

Inventory �9.54 2.8106e

+ 10

9.7180e

+ 07

6.9707e + 08

Receivables 0.00 4.6291e

+ 10

1.5777e

+ 08

1.0463e + 09
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Therefore, the HP1 (higher human capital performance positively affects a com-

pany’s information risk) is partially supported since both the average training and

the training hours total affect the management of the IC.

The HP2 (higher structural capital performance positively affects a company’s
information risk) is partially confirmed since the Six Sigma and quality manage-

ment systems increase and the information risk decreases. However, internal pro-

motions and cost innovations move both in the opposite direction that we predicted.

Even if they deserve further investigation, the sign of cost of innovations could be

interpreted as a proxy of projects’ riskiness; therefore, they could be recognised as

intangible assets and increase, for this reason, the corporate risk.

Finally, the HP3 (higher relational capital performance positively affects a com-

pany’s information risk) is not supported, even if the relationship is statistically

significant (the sign is positive, therefore opposite to our expectations).

Amongst control variables, total assets and receivables are statistically signifi-

cant (β are both negative); therefore, if total assets and receivables increase, the

information risk decreases and vice versa.

7 Conclusions

Empirical results carried out in the US sample allow us to reply to our main research

question: “How does IC management impact on a company’s information risk?” As

a matter of fact, the extant literature on the relationship between IC and information

risk focuses primarily on the quantity and quality of the voluntary information

disclosed by firms [1, 2, 5] without investigating whether IC management would

Table 3 Results of the pooled OLS regression analysis (information risk is the dependent

variable)

β P value Standard error

Average training �0.074 0.001*** 0.022

Client loyalty 0.014 0.027** 0.006

Turnover of employees �0.216 0.263 0.019

Training hours total �0.106 0.001*** 0.031

Six Sigma and quality management systems �0.005 0.069* 0.003

Lost time for injury rate �0.008 0.731 0.023

Score performance/cost innovations 0.017 0.000*** 0.004

Internal promotion 0.009 0.000*** 0.002

Total assets �0.151 0.000*** 0.031

Inventory �0.035 0.485 0.050

Receivables �0.200 0.000*** 0.056

R2¼ 1.18%

*, ** and *** indicate a significance degree between 0.10 and 0.05, between 0.05 and 0.01 and

between 0.01 and 0, respectively
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affect financial analysts’ recommendation. Therefore, performing a pooled OLS,

we try to fill the literature gap, by testing whether the IC management reflects into a

company’s information risk.

In particular, we found that higher human capital performance positively affects

information risk of a company, since the IC performance related to average training

and the training hours total positively affect the information risk. These results

confirmed previous literature about this topic [36]. This is because lower levels of

turnover of employees and higher training hours allow the personnel competences

to increase over time and generate productivity improvements, which result in

higher organisational performance.

Surprisingly, the relationship between relational capital performance and infor-

mation risk shows an opposite sign with respect to the predicted one.

Furthermore, we found that higher levels of one component of the structural

capital performance positively affect company’s information risk; as a matter of

fact, the Six Sigma and quality management systems increases; and the information

risk decreases. However, internal promotions and cost innovations move both in the

opposite direction that we predicted. Even if they deserve further investigation, the

sign of cost of innovations could be interpreted as a proxy of projects’ riskiness;
therefore, they could be recognised as intangible assets, thereby increasing the cor-

porate risk. These particular results open interesting avenues of research.

Empirical results may be of interest to both academics and practitioners, since

they allow to reduce the gap in the literature about the contribution of the IC per-

formance on firms’ reputation and to give support to managers to properly under-

stand the potential both beneficial and unintended effects of such voluntary

disclosure.

This study is not without its limitations. First, the study sample is cross-sectional

so our analysis lacks any industry-specific focus or comparison between different

industries. As for control variables, we have controlled complexity with the amount

of accruals only, without taking into account merger and acquisitions, the number

of foreign subsidiaries and markets served, etc. Furthermore, the sample is large but

the research is focused only on the US market; thereby, it could be interesting to

extend the analysis to other countries and propose comparisons amongst them.
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