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ABSTRACT

We examine mediating mechanisms linking IT investments and organizational reputation based on panel data from 153 English hospitals. Reputation is measured using 155,084 newspaper articles. Findings show that changes in IT investments are associated with subsequent changes in media reputation. Importantly, the direct reputation-enhancing effect of IT persists even when accounting for hospital effectiveness, efficiency, and external reporting.
Introduction

Over the past decades, a wealth of knowledge on the business value of information technology (IT) has been accumulated. This literature sheds light on the conditions under which IT creates value, the various, often lagged manifestations of IT value, and the mechanisms that mediate the IT-business value relationship (Kohli and Grover 2008). Notable progress has been made especially in explicating and measuring the operational and financial value dimensions of IT (Agarwal and Lucas Jr 2005; Kohli and Devaraj 2003;). As a result, it is now widely accepted  that IT is a pivotal resource (Melville et al. 2004) and offers great potential for improvements in organizational productivity and profitability. Despite the importance of the current focus on operational and financial payoff, few researchers have explored reputational and other social dimensions of IT value (Salge et al. 2015). Indeed, social judgments including organizational reputation, status, and legitimacy influence a broad set of social interactions within and between organizations (Bitektine 2011). Reputation results from the unique features that make organizations different allowing for direct comparisons between organizations (Bitektine 2011; Deephouse and Carter 2005). 

In this paper, we seek to broaden the scope of IT payoff research by examining the social value of IT. In doing so, we contribute to the increasingly multidimensional IT value literature by (i) portraying the five value dimensions of operational, financial, psychological, societal and social value of IT and (ii) empirically examining the ways in which IT can enhance external social judgments of organizations. Reputational signals serve as a useful heuristic for patients and referring physicians when selecting the most suitable service provider under conditions of imperfect information. In healthcare, having a superior reputation is thus a particularly critical source of competitive advantage (Baker and Taylor 1998; Makarem and Al-Amin 2014). For these reasons, we focus our study on the reputational effects of IT in the healthcare context. Apart from establishing a direct link between changes in IT investments and subsequent changes in media reputation in our sample, we examine changes in organizational efficiency (inpatient length of stay) and effectiveness (inpatient risk-adjusted mortality) as substantive mediators and changes in organizational communication patterns (IT reporting intensity in annual reports) as a symbolic mediator of this dynamic relationship.
CONCEPTUAL BACKGROUND
In recent years, researchers have called for a broader and more holistic appreciation of IT value, one that goes beyond efficiency and effectiveness (Agarwal et al. 2010; Kohli and Grover 2008). Research somehow peripheral to the core of the IT payoff literature has begun to illuminate how IT is expected to result in either lower perceived stress levels and higher job satisfaction (Bala and Venkatesh 2013; Joseph et al. 2007) or faster economic development and greater equality in income distribution (Dewan and Kraemer 2000). From a managerial point of view, research to complement the existing IT payoff literature with social and, in particular, reputational value, and how it contributes to competitive advantage, appears to be missing.
We discern that reputation is highly important in a healthcare setting (Makarem and Al-Amin 2014). The personal stakes are life and death (Fichman et al. 2011). As Berry and Bendapudi (2007) point out, patients also have a significant knowledge disadvantage regarding the health service continuum, including medical diagnostics, treatments, and medication. Given the substantial personal stakes, high uncertainty, and the need for trust, patients are thus particularly likely to rely on hospital reputation as the social judgment of choice when selecting their healthcare provider (Bitektine 2011). Hence, our focus is on organizational reputation and on how IT as a resource can enable competitive advantage by giving rise to positive social judgments.

Hypotheses
Hypothesis 1. The greater the change in IT investment of a focal hospital, the higher will be its subsequent increase in media reputation.
Hypothesis 2. Changes in the effectiveness of clinical care will partially mediate the dynamic relationship between IT investment and media reputation.
Hypothesis 3. Changes in the efficiency of clinical care will partially mediate the dynamic relationship between IT investment and media reputation.
Hypothesis 4. Changes in the intensity of IT-related external reporting will partially mediate the relationship between IT investment and media reputation.

METHODS

Sample
To test our hypotheses, we relied on a panel dataset that was composed of all non-specialist public hospital organizations in England operating under the umbrella of the National Health Service (NHS). This is the largest public health service in the world providing health care free at the point of delivery for every single resident in England. Our analysis was based on all 153 multi-specialty acute care hospital trusts in England, which are legally and fiscally independent entities operating on average 2.35 hospitals.

For our study, we integrated archival data from the NHS hospital trusts and from a range of healthcare authorities including the Department of Health, Dr. Foster, and the Care Quality Commission for a period of five consecutive fiscal years. For the dependent variables, we collected data from April 2003 to March 2007. The independent variables were lagged by one year (April 2002 to March 2006). This resulted in a balanced panel of 765 organization-year observations.

Measurement
Media Reputation. Our dependent variable was ‘media reputation’. We used print media data to measure reputation (Deephouse 2000). Early communication research provides evidence for the consistency of public opinions and media content (Ader 1995; Gamson et al. 1992). Management researchers have applied print media measures to investigate how the media influences stakeholders’ perceptions using a more positive or negative tone (Bansal and Clelland 2004; Deephouse 2000; Pollock and Rindova 2003) and the impact organizations´ actions have on the tone of media coverage (Bednar 2012; Desai 2011; Zavyalova et al. 2012). To measure the reputation of the 153 health care trusts, we extracted the full text of all English newspapers articles from the Lexis-Nexis database covering the period March 2002 to April 2007, which allowed us to investigate time-lagged reputational effects. We excluded articles that referred to more than one trust or those containing less than 50 words (Bednar 2012). This yielded a sample of 155,084 articles. We processed the text data with the computer-aided text analysis software LIWC (Language Inquiry Word Count) to determine the rate of positively and negatively connoted emotional words in a given text based on pre-defined vocabularies (Pennebaker et al. 2001).  Following prior research using LIWC (Bednar 2012; Pfarrer et al. 2010; Zavyalova et al. 2012), we calculated the percentage of positive and negative language in relation to the total word count of a particular article to measure the media tenor. We then calculated the means of the percentages across all articles for a given trust and year (Bednar 2012). The final reputation coefficient was calculated by dividing the mean of positive percentages for a trust and year by the respective mean of negative percentages. Organizations that received no media attention in a given year were coded as having a neutral reputation (Bitektine 2011).

Mediating Variables. Our model includes three mediating variables. To measure ‘efficiency’, we used the average length of stay (ALOS). Quality improvements that influence ‘effectiveness’ were measured through hospital standardized mortality ratios. To measure changes in ‘IT-related corporate communications’ reflecting symbolic actions, we analyzed the annual reports of the trusts. We developed a LIWC vocabulary by means of all IT and HIT related English Wikipedia articles. We calculated the word related tf-idf value, a standard measure in text mining research that helps to evaluate the relevance of single terms for the underlying text corpus (Salton and Buckley 1988; Wu et al. 2008). Based on this, two of the authors reviewed the full list of more than 2000 terms to extract the most common IT specific terms. This yielded a list of 122 terms. Using LIWC, we calculated the percentage of IT related words in the communications of the hospital trusts as a measure of the relative importance of IT announcements and reporting. We also calculated communication tenor using the positively and negatively connoted dictionaries provided by LIWC.

Independent Variables. Our data include three IT investment measures: investments in ‘IT equipment’ (e.g. hardware and software), ‘IT services’ (e.g. maintenance and leasing), and ‘IT staff’ (e.g. management and technical experts). We divided each organization’s IT investments by its total revenues (Aral and Weill 2007; Ho et al. 2011; Salge et al. 2015). All independent variables were lagged by one year.
Control Variables. We controlled for (1) ‘size’ measured by the number of employees in full time equivalents (FTE), (2) ‘work load’, (3) severity-based ‘case mix’, which was measured as the ratio of admitted patients expected to pass away during their hospital stay, (4) intensive care ratio measured by the percentage of beds exclusively used for intensive care, (5) financial slack, (6) ‘Foundation Trust Status’. (7) ‘population health status’, which is assessed by the age-standardized mortality ratio in each English region, (8) ‘lagged dependent variable’, and (9) ‘time dummy’ variables.
Analysis and REGRESSION Results

We tested our hypotheses using fixed effects panel regression models with robust standard errors as indicated by significant Hausman test statistics (Hausman 1978). The results show that increases in IT staff expenditures are associated with subsequent increases in hospital effectiveness (i.e., reduction in risk-adjusted patient mortality rates). Increases in IT service and equipment expenditures, however, do not appear to affect hospital effectiveness. By contrast, increases in hospital efficiency (i.e., reduction in inpatient length of stay) are fueled by prior increases in IT equipment expenditures, though not in IT staff and service expenditures. Increases in hospital effectiveness, in turn, are associated with subsequent increases in media reputation. Somehow surprisingly, increases in hospital efficiency are associated with concurrent decreases in media reputation. Importantly, increases in media reputation can be attributed at least in part to prior increases in IT equipment expenditures, even after accounting for the mediating role of changes in hospital effectiveness and efficiency. This supports our theoretical prediction that increases in IT equipment expenditures increase hospital reputation through means other than effectiveness and efficiency improvements. IT equipment expenditures thus affect hospital reputation directly, while IT staff expenditures affect hospital reputation indirectly via increases in hospital effectiveness. Contrary to our theoretical considerations, reporting on IT and associated investments does not enhance hospitals’ media reputation.
Discussion

Our study sought to broaden the scope of IT payoff research beyond the well-established value dimensions of operational and financial payoff. To explicate the underexplored dimension of social value, we integrated arguments from the resource-based view of the firm, the theory of social judgments (Bitektine 2011), and the literature on media reputation. Apart from establishing a direct link between increases in IT investments and increases in media reputation, we examined changes in hospital efficiency (inpatient length of stay) and effectiveness (inpatient risk-adjusted mortality) as substantive mediators of this relationship and changes in organizational communication patterns (salience of IT-related discourse in annual reports) as a symbolic mediator. 
Implications for IT Payoff Research 

In our empirical study, we were able to demonstrate that IT investments pay off by enhancing hospitals’ media reputation both directly through IT equipment expenditures as well as indirectly by means of increased effectiveness fueled by increases in IT staff expenditures. 

Similar to our understanding of IT as a substantial resource influencing reputation, prior studies in general management have shown that various organizational resources and capabilities have an impact on reputation. Financial resources (Brammer and Pavelin 2006; Deephouse and Carter 2005; Staw and Epstein 2000), productive assets and certifications (Rindova et al. 2005), organizational culture (Cable and Graham 2000), an organization´s capability to innovate (Rindova et al. 2005), and its operational ability reflected by management style (Staw and Epstein 2000; Wang 2010) as well as quality (Walsh et al. 2009) have been identified as major antecedents of organizational reputation. We were able to empirically show that IT serves as an enabler for the link between operational ability and reputation. These findings complement previous research highlighting the enabling role of IT for innovation (Adamides and Karacapilidis 2006; Berger and Nakata 2013) and productivity (Aral et al. 2012; Tambe and Hitt 2012).
Our conceptualization of IT as a substantial and a symbolic resource is consistent with recent management research. As a case in point, research has shown that websites are a means of branding and self-portraying to influence customers and stakeholders (Foreman and Argenti 2005; Winter et al. 2003) as well as job applicants (Walker et al. 2011). As we revealed, though, this seems not to hold for organizational communications such as annual reports.

Previous IS studies have already begun to dive into reputation measurement, for example, by considering organizational rankings in Fortune´s “America´s Most Admired Companies” list (Wang 2010) and the InformationWeek500 list (Lim et al. 2013). It is against this backdrop that our study has demonstrated the considerable potential of analyzing print media data, a unique source still to be exploited by IS scholars. This has implications for the IS community beyond the IT payoff literature, because it showcases the potential of text mining approaches and big data analytics for IS research as a new means to deepen our knowledge not only of the subtle linkages between micro-level IT investment decisions and macro-level outcomes, but also of a broad range of additional IS-related phenomena (Chen et al. 2012).

Introducing the theoretical considerations regarding social judgments to the IT payoff literature as well as the discussion of the five IT value archetypes allows for a holistic understanding and assessment of the value of IT. However, existing IT payoff studies generally focus on few dimensions of IT value. If IS research is to understand IT payoff more fully, the simultaneous assessment of multiple value dimensions is required. Previous research has made considerable advances in understanding individual and societal payoff and has just begun to understand how IT shapes external social judgments. Thus, more research is needed to understand dimensions of social judgment in greater detail and to complement IT payoff studies on the financial and operational value of IT.

Implications for Practice and Policy

With regard to the operational payoff dimension of our framework, our study adds to the growing body of evidence that IT investments have beneficial effects on efficiency and effectiveness of healthcare. At a more granular level, our study reveals that IT staff expenditures, i.e. higher salaries, investments in staff education, and hiring employees, is likely to lead to a decrease in inpatient mortality. In turn, investments in IT equipment are better suited to improve efficiency by reducing the average length of stay in hospital. While previous studies have shown that implementing IT equipment into healthcare processes impacts mortality (Amarasingham et al. 2009; Appari et al. 2013), we could not replicate these findings in our setting.

This study contributes to a growing stream of IT value research and responds to recent calls to extend the scope of IT payoff research. In particular, it introduces the social payoff of IT and sheds light at the dynamic link between IT investments and media reputation. This is of particular relevance in healthcare, where patients often are at a knowledge disadvantage and unable to appropriately assess the quality of treatment processes and clinical outcomes (Berry and Bendapudi 2007), relying instead on social judgments and public perceptions of service providers. Here, superior IT serves as a visible signal of technological progressiveness that shapes public opinion and helps establishing a favorable reputation among the media and arguably other external constituencies. This is of utmost importance for hospital organizations, which rely not only on regulatory legitimacy but also on positive media reputation to protect their license to operate and to attract a growing stream of increasingly empowered patients who choose the provider that they deem most capable.

Importantly, not all IT investments are equally suited to boost hospital reputation. Indeed, only investments in IT equipment were found to affect media reputation directly. Being visible and tangible, IT equipment is easier to report on than more intangible investments in IT staff training and other social services. Interestingly though, investments in IT staff constitute a suitable means to enhance hospital reputation indirectly via improvements in hospital effectiveness. In contrast, IT-induced increases in efficiency come at the cost of decreases in reputation. Although counterintuitive at first glance, a possible explanation is that inpatient length of stay might be reduced at the expense of patients, for instance in form of premature discharges that may result in complications and  re-admissions. These potential negative side effects of efficiency increases might give rise to a sense that patient care was hurried resulting in more negative media attention. 
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