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A PREDICTION CONTEST: THE SENSING OF FRONTLINE EMPLOYEES
AGAINST EXECUTIVE EXPECTATIONS

Abstract
The literature suggests that important strategic initiatives can derive from employees
within the organization as they respond to needs and opportunities observed in daily
operations. This seems to indicate that employees have a good sense of the firm’s
operational capabilities observed through direct interactions with colleagues, customers
and partners. Executives make their own judgments about the corporate capabilities
from discussions with various managers, other executives and industry specialists. But,
the information gathered by executives may be qualitatively different from the
conditions sensed by the employees. So, we arranged a contest between operational
capabilities assessed by employees and executives and the relationship to subsequent
firm performance. Based on more than 400 individual data points collected from two
medium-sized organizations over a period of eighteen months, advanced distributed lag
time-series analyses show that the sensing of front-line employees (surprisingly) is a
better medium-term predictor of organizational performance than executive judgments.
These results have implications for the way organizations set up their management
information and communication structure.

Keywords: dynamic capabilities, interactive management controls, operational
capabilities, performance prediction, strategic response capabilities

INTRODUCTION
The literature describes how local operational knowledge held by individuals deep within the
organization may inspire autonomous initiatives that can have significant strategic consequences for
the firm (e.g., Burgelman, 1983, 1994; Burgelman & Grove, 1996; Mintzberg & Waters, 1985;
Noda & Bower, 1996). Essential information about specific operational conditions is typically
decentralized and held more economically among lower-level employees associated with the daily
operations (Mintzberg, 1990). This is consistent with an information processing perspective
suggesting that turbulent conditions require flexible organic forms where updated information is
readily available to form adaptive responses to emerging changes (Galbraith, 1977; Thompson,
1967). The related autonomous decisions can assume a substantive in scale. Hence, it is found that
up to half of all investments can be committed outside the strategic scope of executive management
in the case of a large organization operating in a dynamic industry (Burgelman & Grove, 2007). In
other words, the decentralized knowledge may represent unique insights at the forefront of
emerging developments and it can be of strategic significance to the firm. Accordingly, Grove
(1996: 22–23) argues that: “we need to expose ourselves to lower-level employees, who, when
encouraged, will tell us a lot that we need to know … the leader is often the last of all to know”.
However, these somewhat appealing claims have never been formally tested and we do not really
know whether employee insights on specific parameters in the operating environment are reliable
and have potential predictive value. The interpretation of local conditions could be biased and of
such a tacit nature that it is difficult to interpret meaningfully. Therefore, we present (to our
knowledge) the first systematic field study conducted to ascertain the potential usefulness of
operational knowledge held by employees as predictor of organizational performance.

We specifically examine the extent to which knowledge about operational conditions gathered
from frontline employees directly involved with different stakeholders can generate accurate shortto medium-term performance predictions. Hence, both employees and executive managers of two
medium-sized organizations in the dynamic hospitality industry submitted updated monthly
assessments of essential operational parameters based on their intuitive judgment of prevailing
conditions. The monthly data form a time series of indices reflecting individual judgments about the
organization’s operating capabilities. Using the lagged values of these indices as predictors in
regressions against actual performance data shows that frontline employees provide significantly
better predictions of medium-term performance than do the executive managers.

THEORETICAL BACKGROUND AND HYPOTHESES
The Importance of Locally Held Knowledge
It is argued that the detailed locally held knowledge is important to make innovative opportunistic
decisions (Teece, 2007). This is supported by an economic logic as we “need decentralization
because only thus can we insure that the knowledge of the particular circumstances of time and
place will be promptly used” (Hayek, 1945: 84). That is, organizations need important local
knowledge to make effective decisions. The strategy literature shows how locally held knowledge
can inspire autonomous actions initiated by individuals deep within the organization that generate
important strategic options for the firm (Burgelman, 1983, 1994; Mintzberg & Waters, 1985;
Mintzberg, 1990). Hence, lower-level employees may have superior knowledge about essential
business conditions of strategic interest where the specificity of such knowledge makes
centralization difficult and costly (e.g., Mintzberg, 1990: 190).
The executive role is typically perceived as that of a centralized analytics-based strategic
decision-maker (e.g., Boyd & Reunning-Elliott, 1998; Lorange, Norton, & Ghoshal, 1986; Schendel

& Hofer, 1979). Ongoing management reporting and predictions about expected outcomes is central
to this executive role where management can take corrective measures and revise the planned
actions (Goold & Quinn, 1990; Simons, 1991, 1994). This view ascribes to the ideals of rational
decision-making (e.g., Ansoff, 1965; Drucker, 1967; Simon et al., 1987). The implied adaptive
capacity of the firm is expressed in contemporary concepts like strategic renewal and dynamic
managerial capabilities (e.g., Agarwal & Helfat, 2009; Helfat et al., 2007; Teece, 2007). Yet, there
is little concrete advice about the type of information managers need to inform adaptive decisions
and the potential importance of specific local operational knowledge. Based on ideas about
dispersed decision power, autonomous initiatives, peripheral visioning and sensing (Bower, 1970;
Burgelman, 1983; Day & Schoemaker, 2006; Mintzberg, 1978, 1994; Teece, 2007) we suggest that
frontline employees can have valuable insights to inform the firm’s adaptive moves.
The strategic decision-making process includes procedures to gather information and perform
forecasts that allow timely revisions of short-term action plans (e.g., Boyd & Reuning-Elliott, 1998;
Grant & King, 1982). For this purpose, Simons (1991, 1994) proposed that so-called interactive
management control systems could guide responsive executive decisions. A control system is
interactive when: (1) it is addressed regularly by the highest management level, (2) it receives
regular attention from operating managers across the organization, (3) it informs face-to-face
discussions between superiors and subordinates; and (4) it leads to continual debate (Simons, 1991).
This way, top management is updated on operational experiences from lower-level employees as
they deal with daily business challenges.
Hence, Burgelman (1996) describes strategy evolution as the managerial redirection of
resources toward viable business opportunities that are (in)-formed by initiatives from autonomous
individuals within the organization. As Grove (1996: 128) notes: “the process of adapting to change
starts with the employees, who through their daily work, adjust to the new outside forces.” In other

words, frontline employees respond to evolving business challenges and gain updated knowledge as
they observe the effects of their actions. So, emerging environmental challenges and related
incremental changes in conduct are initially observed by organizational actors that are close to the
operational actions. As the frontline employees engage in business execution they gain detailed
insights about changing conditions, stakeholder sentiments, and the quality of internal competencies
in dealing with those changes. This can provide an intuitive understanding of emerging threats and
opportunities that cannot be accessed elsewhere in the organization. From this it follows that
decentralized organizations, where local operating actors have greater autonomy and are given
some leeway to take responsive actions, are more observant and less likely to be blindsided to
change (Teece, Pisano & Shuen, 1997).

The Sensing and Capture of Local Information
The observance of changes in business conditions is considered an important element of an
organization’s ability to orchestrate resources, reorganize, and adapt (Teece et al., 1997). Here
observance is essentially conceived as environmental scanning (Peteraf & Bergen, 2003) and the
sensing of employees (Teece, 2009). Hence, dynamic capabilities depend on scanning, interpreting,
and learning from individual entrepreneurial responses and development activities (Teece, 2009: 9).
Information and sense making about new technologies, customer needs, competitive moves, and so
forth are important for organizational decision-makers (Teece, 2007). But, the new important
insights residing at lower organizational levels might be unreliable, biased, tacit and intuitive.
Hence, it poses a management challenge to convert individual sensing capabilities into useable
organizational information for relevant decision-making.
The individual intuitive sensing makes it possible for a person to know more than he or she
can immediately express in words. Much of the tacit insights come from individual observations

and experiential outcomes. In the words of Polanyi (1966: 16): “our body is the ultimate instrument
of all our external knowledge, whether intellectual or practical.” Hence, the ability to create new
knowledge stems from conversions between tacit and explicit knowledge over time. As Nonaka and
Takeuchi (1995: 60) explain: “knowledge of experience tends to be tacit, physical, and subjective
… tacit knowledge is created ‘here and now’ in a specific, practical context.” So, new insights are
shaped through experimentation and hands-on learning where tacit knowledge is converted into
explicit knowledge through articulation that can be communicated (Håkanson, 2007). That is, the
sensing from day-to-day activities of frontline employees provides new experiential insights and
knowledge that can be captured in explicit form. When employees perform assigned tasks they
accumulate knowledge about factors that challenge the operating capabilities of the organization.
These insights derive from observing the effects of attempted solutions and hands-on interactions
with various stakeholders (Burke & Sadler-Smith, 2006). The resulting experiences reflect the
application of embedded capabilities in dealing with the demands imposed by various counterparts.
Hence, it provides essential information about the firm’s response capabilities that may affect future
performance outcomes. This can be expressed formally as:
Firm performancet =

Σw

i, t-n (factorsi, t-n

)

(1)

That is, firm performance at time t is a function of the assessed qualitative level of essential
operational factors as judged by frontline employees and executive managers at time t-n weighted
by the relative importance of these factors (wi). Hence, the factor weights can change over time and
the individuals may be unable to perceive their importance.

The Importance of Sensing Operational Capabilities

Some scholars distinguish between operational and dynamic capabilities and observe that the latter
govern the rate of change in operational capabilities and constitute a higher order construct of
complex multidimensional meta-capabilities (Collis, 1994; Winter, 2003; Zahra & George, 2002;
Zahra, Sapienza, & Davidsson, 2006). Operational capabilities have been conceived as “how you
earn your living” (Zollo & Winter, 2002) and dynamic capabilities as “how you change your
operational routines” (Helfat & Peteraf, 2003; Winter, 2003). However, the distinction between
dynamic and operational capabilities is rather blurred and the aggregation of incremental changes in
operational routines over time effectively amounts to a dynamic capability effect (Helfat & Winter,
2011). Therefore, sensing the ability to apply the operational capabilities against changing
conditions and requirements can provide information about the organization’s adaptive capacity.
Hence, the sensing of the organization’s ability to deal with new problems, foster innovative
solutions, and create effective responses can give important indications about the capacity to apply
operational capabilities in ongoing adaptive moves.
The ability to restructure resources and adapt organizational activities relies on the firm’s
operational capabilities and their effectiveness compared to close competitors in the industry.
Hence, comparing to peers and appraising comparable firms can give important inputs when
existing organizational capabilities are assessed (Protogerou, Caloghirou, & Lioukas, 2011). For
example, employee sensing of good customer service can be compared against industry peers as it
affects the perceived prestige and status of their job. Operational capabilities can also be related to
effective coordination of cross-functional teams as market services and technological deliveries are
transformed (Protogerou et al., 2011). The employee sensing of opportunities for advancement, job
satisfaction, expectations of rewards, and the need to look for other employment say something
about the relative effectiveness of the firm’s operational capabilities. Hence, these variables can
inform about different aspects of the firm’s operational capabilities.

Conceptual Model and Hypotheses
We capture the theoretical considerations in a sequential model showing the link between employee
sensing and firm performance through expectations about operational capabilities as predictors of
future firm performance (Figure 1). The employees’ sensing of operational capabilities forms
intuitions about their ability to deal with ongoing challenges that in turn will affect the future
business conduct of the firm. The assessment of the firm’s operating environment is based on
observations and experiential insights gained by individual members of the organization over time.
As Weick (1979: 228) explains, “the environment is viewed … on the basis of enactments and
interpretations people construct.” As organizational members engage in everyday work activities,
they perceive patterns in previous events to create meaning and use these cognitive abilities to focus
on the future (Hurst, Rush & White, 1989). Hence, intuitive assessments about firm capabilities
derive from tacit knowledge that is affected by past experiences (Hurst et al., 1989; Reber, 1989;
Shirley & Langan-Fox, 1996).
-

Insert Figure 1 about here -

The knowledge absorbed through environmental sensing by individuals located at different
hierarchical levels in the organization is likely to differ. Top managers are in touch with other
executives and professional communities related to the industry, as well as with a variety of
stakeholders in the wider society. In contrast, frontline employees receive information and signals
about the state of business through daily social interactions with diverse stakeholders including
customers, suppliers, partners, managers, colleagues, and functional specialists. This enables lowerlevel employees to assess changes in different aspects of the operational capabilities that may
predict future firm performance.

In addition to insights about needs, wishes, satisfaction, disappointments, etc. of external
stakeholders, the employees also acquire local knowledge about the effectiveness of the firm’s
operational capabilities. Hence, the employees can, for example, assess the ability to innovate,
finding good solutions to new problems, developing and implementing new services, systems, and
processes that satisfy emerging requirements.
Hypothesis 1: Frontline employees engage in environmental sensing that form expectations
about (specific) operational capabilities that, in turn, affect future firm performance.
Management thinkers and theorists have argued that dispersed local knowledge can be of
supreme importance to central strategic decision-makers. In Hayek’s (1945) words, such
information is “knowledge about the particular circumstances of time and place.” This type of
fleeting, hard-to-codify insight acquired by those engaged in the midst of things may add important
strategic insights not otherwise available to top management. Thus the environmental sensing of
frontline employees can generate unique information about the qualitative developments in the
firm’s operational capabilities. However, the management literature often implies that senior
managers, due to their intimate knowledge of the organization, are in a superior position to assess
firm capabilities and the related performance effects (e.g., Dess & Robinson, 1984; Hambrick,
Geletkanycz & Fredrickson, 1993; Powell, 1992). The management accounting literature likewise
suggests that forecasts from internal financial models establish good predictions of firm
performance. These relationships represent competing interpretations that we can try out
empirically in a competitive contest to determine whether the environmental sensing of frontline
employees is, in fact, anything more than a neat idea.
Hypothesis 2a: The expectations about operational capabilities sensed by frontline
employees are better predictors of future firm performance than the judgment of executive
managers.

Hypotheses 2b: The expectations about operational capabilities sensed by frontline
employees are better predictors of future firm performance than the financial forecasts.
These hypotheses imply that knowledge gathered from localized “sensing” by
frontline employees is useful and provides information above and beyond what is otherwise
available to senior management. While we do have impressive case-based evidence
(Burgelman, 1983, 1996, 2002, 2005; Burgelman & Grove, 2007) to demonstrate the
importance of observations made by lower-level employees, we are not aware of attempts to
systematically address the potential value of dispersed environmental sensing in a quantitative
empirical study. There is little concrete evidence about the extent to which knowledge about
key operational capabilities residing at lower levels in the organization is accurate and
whether it can be meaningfully used in ongoing decision-making at higher management
levels. For example, local sensing may be unarticulated and too difficult to meaningfully
explicate. Therefore, the following presents an empirical study devised to establish the initial
testing ground for the hypotheses.

DATA AND METHOD
Research Design
The study was designed as parallel survey observations that would generate monthly timeseries data over an 18-month period in 2006-7. The study was initially conducted in three
Scandinavian hotel units of international hotel chains (two four-star hotels in Norway and a five-star
hotel in Denmark), but the final data sample was from two hotels1 (one in Norway and one in
Denmark) throughout the full period.
1
Early in the data sampling period, the management team of one of the Norwegian hotels unexpectedly introduced a
dynamic pricing model, which obscured estimates of the relative performance measure for this hotel. According to the
dynamic pricing model, room rates reflect changes in market prices adjusted day to day or even hour to hour, based on
automated RateView and Hotelligence quotes. For this reason, we omitted this hotel from our final analysis.

Since the hospitality sector is considered to be a dynamic industry that is exposed to
international competition (Baum & Ingram, 1998; Ingram & Baum, 2001), it is an appropriate
context for studying the predictability of strategic performance outcomes. The focus on a single
industry and homogenous companies in terms of national (cultural) surroundings (Norway and
Denmark) and organizational size reduces the potential for confounding effects that can be caused
by varying industry contexts or differences in national regulatory, legal, and economic
infrastructures.
The degree of information transmission between employees and management in hotels
depends on their size (Mercader, Meroño Cerdán, & Sabater Sánchez, 2006) but four- and five-star
hotels in Scandinavia operate under quite similar hierarchical structures compared to lower-scale
hotels. The two hotels included in the sample have 120 and 125 (full- and part-time) employees,
respectively, and are medium-sized business units according to the SME definition adopted by the
European Commission. Thus, we believe that our sample is fairly balanced and provides a good
basis for studying employee sensing effects of changes in operational capabilities.
Survey observations were obtained from frontline employees as well as executives, directors,
and managers in two comparable surveys: the Employee Strategic Sensing Survey and the Executive
Employee Strategic Sensing Survey. These surveys collect individual assessments on key indicators
construed to capture employees’ intuitive predictions about changes in operational capabilities with
a 12-month forecasting horizon.
In constructing the survey measures (to be observed in time series), a literature review was
conducted on reflective versus formative measures. In recent years, the management literature has
facilitated a debate on the use of reflective versus formative measures. Formative measurements are
increasingly considered a viable alternative to reflective measurement in theory development (e.g.,

Podsakoff, MacKenzie, Lee, & Podsakoff, 2003; Podsakoff, Shen, & Podsakoff, 2006). In a
formative measurement approach, the numbers of indicators (independent variables) form a
construct (an index) without any theoretical assumptions about the patterns of inter-correlations
between the items. In reflective measurement models, causality flows from the latent construct to
the independent variables, while the causality of formative measures flows in the opposite direction
from the indicator to the construct (Diamantopoulos & Winklhofer, 2001; Edwards & Bagozzi,
2000). Formative measures typically assess one or more latent variables, as opposed to reflective
indicators that are common in most organizational research (Bagozzi, 1994; MacCallum & Browne,
1993). Diamantopoulos (2011: 336) contends that the formative constructs themselves are not
inherently formative versus reflective. The choice of formative versus reflective measures relates to
the auxiliary theory (Bagozzi, 1982; Blalock, 1968; Costner, 1969). Bagozzi (1994) asserts that
formative measures are particularly relevant for evaluating organizational and social constructs
when the unit of analysis is a firm or group, or when converting measures into prediction indices
(e.g., Johnston, 1988; Katona, 1951, 1960).
When choosing our measurement approach, we took into consideration the exploratory nature
and purpose of this study, which was namely to test the performance of our survey items in a
prediction index that aims to capture as much variation in firm performance as possible.
Consequently, we decided to rely on formative measures to test the empirical model, but to perform
a principal component analysis – holding the time constant – to determine the number of possible
latent variables of the construct “employee sensing of operational capabilities.”
The study examines the external validity2 of employee predictions about the future in
consecutive time series. We performed a prediction contest by comparing the Employee Strategic
Sensing Index (ESSI) to (1) executives’ expectations of comparable operational capability variables
2

In the case of formative measures, external validity becomes the focal point (Bagozzi, 1994; Diamantopoulos &
Siquaw, 2006; Diamantopoulos & Winklhofer, 2001).

using the Executive Strategic Sensing Index (EXESSI) and (2) management’s financial forecasts
based on historical reservation data and future market stipulations.

Participants and Procedures
The operational capability indicators of the Employee Strategic Sensing Surveys were
monitored electronically from February 2006 to September 2007; they generated 33 monthly
observations and 347 completed surveys from the two hotels. In order to take shifting work hours
into account, we used a longer data-sampling period, between the 10th and the 16th of each month, to
reach all frontline employees. Therefore, the pool of frontline employees changed somewhat
between observations. Each month, a survey link was sent to department managers, who then
forwarded the link to all frontline employees except newly hired staff. Frontline employees included
all hospitality associates from all kinds of front office stations, restaurants, show kitchens,
housekeeping, conference, banquet, and sales departments. The response rate each month varied
over time and by hotel (within a range of 10-50%). This was partially influenced by the turnover
rate among hospitality employees, the seasonality of the workload, occasional busy periods, and the
relative ease of email access. However, the external validity of the results does not depend on the
response rate, as all frontline employees in the sample are considered experts, even though a rate of
high participation is desirable. The characteristics of the respondents and distribution of frontline
employees by departments are reported in Tables 1 and 2.
- Insert Table 1 about here - Insert Table 2 about here A similar survey was devised for hotel executives, directors, and managers. This survey period
started after the completion of a 6-month trial period for the frontline employees, thus there were
fewer observations in the executive sample. The survey indicators from the two hotels were

monitored monthly from September 2006 to September 2007 and yielded a total of 19 monthly
observations from 84 completed surveys. The sample included hotel chief executive officers;
directors of human resources, operations, sales, and revenue strategy; restaurant managers and
executive chefs; and guest service, front office, and housekeeping managers. The electronic data
collection was obtained directly from the individuals’ email accounts. A survey link was sent every
month, although not to new (hired within the last month) executives and managers. The
characteristics of the executives and managers are reported in Table 3.
- Insert Table 3 about here Measures
Performance. The common performance indicators in the hotel industry are the occupancy
rate (share of rooms sold) (Berger, 1997; Jeffrey & Barden, 2000) and the revenue per available
room (REVPAR) (Enz, Canina, & Walsh, 2001). REVPAR reflects the average revenue per
available room (Wu, Hsaio, & Tsai, 2008) and is calculated as the product of the room occupancy
rate and the average daily room rate. It increases when either the occupancy rates or the room rates
increase, ceteris paribus. Because it standardizes earnings on a per-room basis, REVPAR makes it
easy to compare hotel performance across competing operations in the industry. We use a
comparative performance measure (Pfmi,t) for hotel or firm i at time t, where the firm is
benchmarked against the average performance of other firms in the industry. The measure is
calculated by taking the difference between the hotel’s return and the average return in the (local)
hotel industry:
Pfmi,t = ∆ln(Rfirm)i,t - ∆ln(Rindustry)i,t

(1)

Rfirm and Rindustry are the REVPAR for the hotel and the aggregate hotel industry,
respectively. Change from period to period is represented by ∆, so that ∆ln(Rfirm)i,t = ln(Rfirm)i,t ln(Rfirm)i,t-1. Taking the first difference usually removes deterministic and stochastic trends from the

variable and transforms it into a stationary time series. Moreover, taking the first difference of the
logarithm of a variable corresponds approximately to the percentage change of that variable from
one period to the next. As a result, ∆ln(Rfirm)i,t and ∆ln(Rindustry)i,t can be viewed as the firm-specific
and industry-wide returns expressed as percentages. REVPAR only accounts for revenues and not
costs. However, since the hospitality or lodging business is characterized by large fixed costs and
modest variable costs, most variations in returns are caused by variations in revenue. That is, Pfmi,t
captures the excess hotel returns compared to the industry average.
The measure of Pfmi,t to a large degree filters out the effects of market developments in the
hotel industry, such as aggregate room capacity changes, economic upturns or downturns,
seasonality, and other common factors – so only hotel-specific variations in returns remain. As a
result, the sensing of operational capabilities is used to predict whether a hotel is performing better
or worse than the competition in the industry.
A strong correlation between a hotel and the competition obviously provides less variation
to explain. The correlations between Rfirm and Rindustry for hotels 1 and 2 in this study are 0.94 and
0.86, respectively, which means that there is comparatively less variation in Pfmi,t to predict in the
case of hotel 1.
Predictors. We based the development of relevant sensing indicators for operational
capabilities on conversations with leading hotel experts including hotel executives, frontline
employees, and academics in Asia and Europe. We also conducted pre-tests on initial indicators
with five hotel executives and ten frontline employees in Scandinavia. The refined indicators were
presented and discussed with academics at conferences in Australia, Sweden, and Portugal and
obtained further face validation through conversations with different hospitality experts. The
operational capability indicators assembled from these efforts, regarding the daily work conditions
that circumscribe the operating environment of frontline employees, are shown in Table 4.

- Insert Table 4 about here A principal component analysis (PCA) was performed using SPSS version 18 on the 18
months of data collected from the two hotels, keeping the time constant, to indicate any latent
variables of the index. The PCA was conducted on the 13 ESSI items with varimax, which
enhanced independency across factors. The Kaiser-Meyer-Olkin (KMO) measure verified the
sampling adequacy for the analysis, KMO = 0.86, which is “great” according to Field (2009), and
all KMO values for individual items were above 0.82, thus exceeding the acceptable limit of 0.5
(Field, 2009). Barlett’s test of sphericity,

(78) = 1265.064 (p < 0.001), indicated that correlations

between items were sufficiently large for PCA. An initial analysis was run to obtain eigenvalues for
each component in the data. Three components had eigenvalues in accordance with Kaiser’s
criterion of above 1 (5.149; 1.421; 1.096) and in combination explained 59% of the variance. The
scree plot was slightly ambiguous but showed inflexions that justified retaining components 1, 2,
and 3. Therefore, we retained three operational capability components as latent constructs in the
index. The indicator clusters suggest that component 1 represents “operational competencies”
(OPCOMP) with four indicators, component 2 may be interpreted as “operational coordination”
(OPCOOR) with five indicators, and component 3 represents “operational job attractiveness”
(OPJOBAT) based on four indicators. See Appendix A for a complete list of the 13 ESSI indicators
and related factor components.
A reliability test was performed on the three components. “Operational competencies” and
“operational job attractiveness” had high reliabilities, with a Cronbach’s α of 0.73 and 0.74,
respectively. However, “operational coordination” had an unacceptable Cronbach’s α of 0.46 due to
a negative average covariance among items caused by the inverse scale on ESSI indicator 13. A test
of the reliability of the construct that omitted indicator 13 yielded a Cronbach’s α of 0.83.

The ESSI and EXESSI largely follow the structure and computation of the index of
consumer sentiment (Curtin, Presser, & Singer, 2000; Katona, 1960). We first constructed a
diffusion measure (Xit) for each of the 13 indicators. The Xit for item i at time period t was
calculated as the difference between the number of positive and negative responses in each time
period (month) divided by the total number of responses in that period (month), plus 100. When the
positive responses outnumber the negative ones, the diffusion measure shows a number larger than
100, and in the opposite case, it is less than 100.
X it =

(No. of positive responses it - no. of negative responses it )
+ 100
Total no. of responses it

(2)

The ESSI and EXESSI were then calculated by aggregating the 13 diffusion measures for
each period and dividing by the sum of the base period:
13

ESSI t =

∑X
i =1
13

it

∑ X i0

× 100

i =1

(3)
Following convention, we multiplied by 100 to get the usual representation of an index, with
the base period equal to 100. Using this computation, an ESSI value greater than 100 indicates that
frontline employees are confident about the future of the hotel’s operational capabilities, relative to
the base period, while an ESSI value less than 100 indicates that employees are less confident about
the future state of the business.

Validity and Reliability
The validity and reliability of formative time-series measures have received little attention
compared to reflective measures that are derived from cross-sectional and longitudinal datasets.
Formative time-series data typically involve non-personal variables – such as sales, advertising, and

expenditures – that are less subject to limitations of measurement (Didow & Franke, 1984).
Although guidelines for constructing formative indicators are hard to find, Diamantopoulos and
Winklhofer (2001) emphasize the importance of content specification and external validity based on
an extensive literature review.
Content specification is concerned with capturing sources that tap into the forecasting task in
fairly broad terms to reach all the important indicators. As argued by Nunnally and Bernstein
(1994), “breadth of definition is extremely important to causal indicators,” and failure to consider
all aspects of the construct can lead to omitting relevant indicators. Our interviews with hotel
industry experts sought to capture a broad range of central aspects concerning the frontline
employees’ perceptions of their daily work situation and operational performance. The specific
indicators we developed for the study emerged from further extensive conversations with
experienced hospitality researchers, who helped assure us that the indicators reflect important
aspects of operational capabilities. The PCA indicated three diverse index constructs of employees’
sensing of operational capabilities; thus we are satisfied that we have captured a sufficient level of
diversity in the construct.
The external validity of formative measurement models is relevant for assessing the suitability
of indicators. Bagozzi (1994) notes that the “best we can do … is to examine how well the index
relates to measures of other variables.” Hence, the ESSI was validated against EXESSI and
REVPAR budget forecasts received from hotel management. The performance forecast (Pfmforecast)
is based on the hotel’s own budget forecasts, provided by the revenue managers. Hence, we used
EXESSI and the monthly REVPAR budgets for the two hotels to validate ESSI and assess
employees’ forecasting performance of changes in operational capabilities in a “prediction contest.”

EMPIRICAL MODELS

We use single-equation distributed lag models to evaluate ESSI and EXESSI as performance
predictors for each of the two time-series (hotels) using Granger causality tests. We test this
individually for both hotels and compare the results to the predictive capacity of financial forecasts.
Subsequently, we aggregate the two cases as unbalanced panel data to further assess whether the
two indexes (ESSI and EXESSI) contain predictive information across the full sample.

Estimation of Forecasting Models
We adopt parsimonious specified distributed lag (DL) models, in which the data are entered in
first difference form as stationary time series. The DL estimated by OLS should yield unbiased
coefficients, because ESSI is based on items that are unrelated to room and occupancy rates.
Moreover, since monthly variation in REVPAR has been filtered out in the performance measure,
Pfm, less variation should be required to account for the remaining variation. Therefore, there is less
chance of omitted variable bias. The models are specified as follows:
q

Pfmi ,t = ∑ δ i , j ∆ ln ESSI i ,t − j + u i ,t ,

(4)

j =1

q

Pfmi ,t = ∑ δ i , j ∆ ln EXESSI i ,t − j + u i ,t

(5)

j =1

Pfmi,t is the performance measure introduced in equation 1 for hotel i at time t. ESSIit - j is the ESSI
index based on frontline personnel responses in period t – j, where j is the forecasting horizon; δi,i
are parameters to be estimated and ui,t is a white-noise error term. We use a general to specific
modeling strategy, where lag length is reduced until it reaches the highest significant lag.
The panel data models follow the formulation of equations 4 and 5 above. However, in the
fixed-effects panel data model, the two hotel cases are estimated simultaneously and the parameter

δ is constrained to be identical across the two equations. Thus, the subscript i that identifies the
hotel cases is removed from δ in models 6 and 7:

q

Pfmi,t = ∑δ j ∆ ln ESSIi,t − j + ui,t ,

(6)

j =1

q

Pfmi ,t = ∑ δ j ∆ ln EXESSIi ,t − j + ui ,t

(7)

j =1

We also tested the three latent variables (OPCOMP, OPCOOR, and OPJOBAT) in a prediction
contest. They are constructed in the same way as ESSI, but consist of a subset of the 13 items used
for ESSI as described in Appendix A.
q

Pfmi,t = ∑δ j ∆ ln OPCOMPi,t − j + ui,t ,

(8)

j =1

q

Pfmi,t = ∑δ j ∆ ln OPCOORDi,t − j + ui,t ,

(9)

j =1

q

Pfmi ,t = ∑ δ j ∆ ln OPJOBATi ,t − j + ui ,t

(10)

j =1

These three latent variables helped validate the usefulness of the ESSI construct. In practice, they
are sub-indices of ESSI and, consequently, if any of them outperforms ESSI that would indicate that
the ESSI construct is sub-optimal – or worse – not relevant. We now turn to the empirical results for
the two hotels in the sample.

RESULTS
Prediction Power of Employee Sensing of Changes in Operational Capabilities

We set out to examine the 13 ESSI items individually to assess their ability to predict future
firm performance, and to assess employees’ ability to predict specific operational capabilities that
are relevant to firm performance. Table 5 shows the predictive effects for each of the 13 ESSI
indictors; four items in particular demonstrate a significant forecasting ability with a two-period lag.
These indicators reflect employees’ sensing about the hotel’s ability to develop new services,

systems, and processes over the next 12 months; to solve managerial and work related problems
effectively; and to create prospects for higher employment positions. These indicators relate to the
hotels’ specific operational capabilities. This result provides support for Hypothesis 1: Frontline
employees engage in environmental sensing that can foresee changes in (specific) operational
capabilities that, in turn, predict medium-term firm performance.
- Insert Table 5 about here Prediction Contest Between ESSI, EXESSI and Financial Forecasts

We now turn to a prediction contest between ESSI and EXESSI. A correlation analysis of the
coefficients between ESSI and EXESSI yields a correlation for hotel 1 of r = 0.3144 and for hotel 2
of r = -0.3578. This indicates that the responses of executives and frontline employees in almost
identical surveys differ substantially, since employees and executives appear to display different –
and, for case 2, directly opposing – assessments of internal conditions.
Table 6 shows the estimation of single-equation DL models for the two individual hotels. DL
models are estimated using current and lagged values of ESSI and EXESSI, as predictors of
company performance (Pfm). We use a general-to-specific modeling approach that starts with a
generously specified model and then proceeds to more parsimonious model specifications based on
the elimination of variables (or, more precisely, lagged values of variables) that are not significant.
Whereas Table 6 only reports DL models with two lags, DL models with as many as six lags have
been estimated. Since significant variable coefficients only start to appear from the second lag, we
have not reported models with higher-level lags. The estimations for hotels 1 and 2 are statistically
significant. These findings provide additional support that environmental sensing by frontline
employees can predict medium-term firm performance.
- Insert Table 6 about here -

Table 7 has two purposes: (1) to validate the usefulness of ESSI by comparing its performance with
the latent variables OPCOMP, OPCOOR, and OPJOBAT in predicting firm performance (Pfm);
and (2) to pit the judgments of executives against those of frontline employees in a prediction
contest of firm performance (Pfm), which is represented by a prediction contest between ESSI and
EXESSI. With respect to the first purpose, the estimation results in Table 7 show that ESSI,
OPCOMP, OPCOOR, and OPJOBAT all have a significant second lag. However, the parameter for
the second lag is more significant in the model with ESSI than for the three latent variables.
Moreover, R2 is highest for the model with ESSI. This suggests that aggregating the 13 items as a
formative measure improves ESSI’s usefulness as an indicator variable, compared to the reflective
measures represented by the factor components OPCOMP, OPCOOR, and OPJOBAT. Next
follows the competition contest between executives and frontline employees.
The contest took place in two rounds. First, ESSI and EXESSI were used to predict performance
similar to that in Table 6. The only difference was that a fixed-effect panel data model was used to
estimate the two cases instead of estimating them separately as single equations. This change
increases the degree of freedom available for estimation and presents one model for both hotels,
thus leading to less ambiguous results. Second, we also tested how ESSI and EXESSI performed in
relation to the hotels’ existing forecasting systems. The hotels’ revenue forecasts are typically
generated using historical booking data that is modified by managerial judgments based on special
knowledge about conferences, economic downturns, etc. We used these forecasts to construct a new
variable for forecast error (FE), calculated as FE = Pfm - Pfmforecast, which tested whether ESSI and
EXESSI can predict variations in Pfm that are not accounted for by the firm’s own management
forecasts, Pfmforecast.
- Insert Table 7 about here -

When predicting Pfm, each of the models with ESSI and EXESSI has significant second lags. The
second lag of ESSI is significant at the 1% level, compared to EXESSI’s, which is only significant
at the 10% level. Thus, of the executive and employee indicator variables, ESSI appears to be the
stronger predictor of Pfm. This provides support for Hypothesis 2a: The changes in operational
capabilities foreseen by frontline employees are stronger predictors of medium-term firm
performance than the expectations of executive managers. The results in Table 7 show that ESSI
can predict the residual variation in the performance measure, whereas hotel management is unable
to foresee FE. This finding suggests that ESSI captures unique information beyond the financial
forecasts available to the hotel management, which can be strategically important to the enterprise.
This provides support for Hypothesis 2b: The changes in operational capabilities foreseen by
frontline employees can predict unexplained errors in the financial forecasts on firm performance.
We now turn to a discussion of the empirical results.

DISCUSSION AND CONCLUSION

The importance of devising mechanisms that can aggregate locally held knowledge for the purposes
of decision-making and adaptive planning has long been stressed in social science (e.g., Hayek,
1945; Teece, 2007). A major finding in this paper is that employee sensing of changes in important
aspects of operational capabilities, as aggregated by ESSI, has a significant short- to medium-term
predictive power on firm performance. The main findings of the paper thus point to ESSI as a
potential new mechanism for capturing employees’ locally held knowledge, which can be of
strategic value for managerial decision-making purposes. We believe these findings provide strong
and consistent support for our theoretical expectations. The consistency of the ESSI results across
two different organizations (data time-series) illustrates the robustness of the methodology.

The Important Role of Employees’ Environmental Scanning of Operational Capabilities

Surprisingly, the findings also reveal that the environmental sensing of frontline employees makes
better and more accurate predictions than the sensing performed by the executive managers and the
financial models adopted by top management. Furthermore, we discern a unique ability among
frontline employees to predict the performance effect of particular aspects of the organization’s
internal operational capabilities. That is, frontline employees that have contact with essential
corporate stakeholders – customers, suppliers, partners, and society at large – have significantly
stronger predictive powers for key strategic performance variables compared to the middle-, lineand top managers in the two sampled organizations.
In fact, we demonstrate a relationship between employees’ accumulated knowledge of
changes in operational capabilities and reliable predictions of future firm performance. So,
management should be able to elicit this information and ascertain insights about the current
effectiveness of specific operational capabilities and their relative importance for future
performance outcomes. This is expressed by the relative weight of factor i (wit) in equation (1),
which expresses overall firm performance at time t. Consequently, employee sensing can provide a
basis for evaluating the effectiveness of key operational capabilities through accurate predictions
about firm performance. The ability to make predictions should allow for more timely interventions
to take corrective actions and circumvent adverse predictive performance relationships of specific
operational capabilities. Therefore, employee sensing of operational capabilities can become a
highly relevant input to update strategic action plans as a basis for making adjusted management
decisions.
Our PCA results provide indications of theoretical constructs of operational capabilities across
the sampled observations. Our findings seem to be in line with suggestions that different types of
operational capabilities are at play (Dosi et al., 2002; Helfat & Raubitschek, 2000; Protogerou et al.,

2011; Teece, 2007). Furthermore, the identified components of OPCOOR are consistent with the
importance ascribed to team-working and managerial capabilities in sharing knowledge across
departments to enhance the development of new products, services, and technologies (e.g., Dosi et.
al., 2002; Protogerou et al., 2011). We also found that OPCOMP included expectations about
innovation, competitiveness, and competitive benchmarking (Teece, 2007). Hence, the reported
findings support the importance ascribed to the scanning of renewal opportunities and the sensing of
the environment in assessing performance effectiveness (Teece, 2007). Particularly, we found that
some ESSI indicators related to job rotation and job commitment are included in OPJOBAT. The
attractive employment characteristics expressed as “job opportunities” and “job rotation” indicate
the extent to which complementary knowledge and experiences are absorbed within the firm
(Cohen & Levinthal, 1990).

Limitations

While the data analyses reveal some striking relationships between employee sensing and
performance, the reported findings have some obvious limitations. First of all, the time-series data
was gathered from two Scandinavian hotels, and even though due care was taken to collect a large
number of representative observations, we cannot claim that such data will reflect similar outcomes
in all other industries and national contexts. However, the external validity in this initial study is
deemed acceptable, as the correlation coefficients between the indices performed as expected.
Given the preliminary nature of this longitudinal empirical study, there is a need for future
replications and extended studies to further consider the nature of the underlying employee sensing
phenomenon and to find more precise indicators for essential operational sensing parameters. More
organizations and comparable business sectors should be included in the samples of future studies,
and follow-up examinations in other industries should be developed to increase the generalizability

of the results. Future replication studies may consider the potential confounding effects of dynamic
pricing schemes and assess whether there are systematic differences in the predictive capabilities of
frontline employees across different geographical regions and cultural spheres.

Employee Sensing, Accuracy in Predications, and Job Commitment

One may question whether employee sensing of changes in operational capabilities from their
perceptual “now” also affects their commitment to the job in relation to how interesting they find
task assignments and their perceived opportunities for job rotation and career advancement. Poor
operational assessments by employees may, for example, lead to low commitment, which in turn
could cause below par operational execution and lead to poor performance outcomes as a “selffulfilling prophecy” (Henshel, 1993). Hence, it would be relevant to examine whether “current”
assessment of job commitment can predict firm performance, or if it is indeed related primarily or
exclusively to the intuitive judgments of employees on a mix of different operational capabilities.
Therefore, we performed a robustness check to see if job commitment measured by the classical
organizational commitment scale (Mowday, Steers, & Porter, 1979) has any predictive power on
firm performance (Figure 2). However, we found no evidence that the employees’ assessments of
their current commitment to the job were related to future changes in firm performance. From this
we deduce that the true predictors of medium-term performance outcomes relate to the actual status
of the firm’s operational capabilities as assessed by the sensing of frontline employees and not by
employee job commitment.
- Insert Figure 2 about here Hence, it appears that top management can gain superior information from lower-level
employees, as these interpret day-to-day operational activities and their expected effects on firm
performance. This means that informative inputs gathered from frontline employees can be used in

interactive management control systems, in which face-to-face discussions and ongoing debate may
indicate that strategic action plans need to be revised (Simons, 1991, 1994). That is, strategic
information residing at lower organizational levels can be transferred to key decision-makers and
used to decide on corrective strategic actions. This is consistent with claims that lower-level
employees are able to sense the need for strategic adjustments in view of changing conditions, since
they are among the first to observe environmental changes (Burgelman, 1996; Grove, 1996).
Frontline employees can gain detailed insights about subtle market changes and operating
shortcomings, which constitute valuable knowledge that is not otherwise accessible to top
management. This conforms to the notion that the sensing abilities of lower-level employees are
important elements of the micro-foundations of dynamic capabilities (Teece, 2007). Similarly, it
resonates with a strategic responsiveness construct that builds on organizational capabilities to
assess environmental changes with sufficient accuracy (Andersen, Denrell, & Bettis, 2007). Indeed,
this ability to sense the firm’s changing strategic requirements is considered a necessary
prerequisite for formulating appropriate responses and reconfiguring internal resources to adjust
action plans. The results are also consistent with empirical evidence showing the importance of
strategic flexibility that allows the firm to engage in ongoing strategic adjustments as updated
environmental information becomes available (Brews & Hunt, 1999). It further resonates with
findings that decentralized experiential insights can drive effective responses and adaptive strategic
actions (Andersen & Nielsen, 2009). That is, the ability to gather experientially derived information
from the operational activities of lower-level employees can facilitate a firm’s capacity to adjust its
strategic course.
Practical Implications

The practical implications of the findings derive from the fact that information gathered from
frontline employees can predict the medium-term performance effects of specific operational

competencies. Since the predictive power of employee sensing exceeds that of top managers, it may
be used to inform managerial decisions and generate updated strategic responses. Hence, unique
knowledge and strategically relevant information above and beyond what is otherwise accessible to
top management resides among frontline employees and can be gathered as useful input for ongoing
decision-making. The study points to the potential for a new fruitful research area on how
environmental sensing and strategic control processes can help firms become more responsive to
dynamic environmental conditions by utilizing the subtle insights of the organization’s frontline
employees. To further examine the value of employee sensing for managerial strategic decisionmaking (dynamic capabilities), it might be relevant to consider the employees’ qualitative
assessments of their predictions in future studies. As the results of this paper demonstrate, the
strategic value of frontline employees’ knowledge (ESSI) is that it can provide solid information for
adaptive managerial initiatives that may be further enhanced through ongoing qualitative feedback
processes. It will also be relevant to further observe how top management can implement and
exploit aggregated, locally held employee knowledge when experimenting with such information
feedback loops in the future.
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FIGURE 1
Conceptual Model: Employee Sensing of Operational Capabilities and Firm Performance
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Conceptual Model: Performance Effect of a Self-Fulfilling Prophecies Behavior
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TABLE 1
Characteristics of Frontline Employees

Control variables

Hotel 1

Hotel 2

(N=208)

(N=139)

Gender

Female=51%

Female=65%

Years in the chain

M = 2.27

M=10.63

SD=1.72

SD= 7.59

M=5.60

M=13.32

SD=3.68

SD= 6.47

Years in the industry

TABLE 2
Distribution of Frontline Employees by Hotel Departmenta

Hotel department

Hotel 1

Hotel 2

N=208

N=139

Front office

35.6

23

Banquet/bar/meeting/events

4.8

28.1

Guest services

17.8

Housekeeping

20.2

6.5

Restaurant

11.5

2.2

Kitchen

9.6

4.3

Sales department
Others (not indicated
departments)
a
Distribution in percentage.

26.6
0.5

9.3

TABLE 3
Characteristics of Executives, Directors, and Managers

Control variables

Hotel 1

Hotel 2

(N=44)

(N=40)

Gender

Female=18%

Female=60%

Years in the chain

M=6.82

M=3.68

SD=6.36

SD=3.50

Years in the

M=11.93

M=8.67

industry

SD=6.53

SD=5.85

TABLE 4
Frontline Employees’ Sensing of Operational Performance
Questions addressed to hotel
experts

Operational capabilities areas

Which significant groups of
people do frontline employees
interact with?

Co-workers in own and other departments,
guests, managers, colleagues of other hotels in
the local area.

What do they perceive in their
daily work?

Their own job, coordination in own
department, coordination between departments
in the hotel, how guests enjoy services, how
managers solve challenging issues, the hotel in
relation to its competitors.

What kind of operational
performance issues do frontline
employees build anticipations
about?

The future of their own jobs, future salaries,
how problems are solved, how coordination
works, how satisfied the customers seem to be,
how the hotel develops its services, the hotel in
relation to the competition, reputation of the
hotel.

TABLE 5
Prediction Contest of Pfm Between Individual ESSI variables 1-13 Using Fixed Effects Panel Data Modela

∆lnXt

∆lnXt-1

∆lnXt-2

Constant

Observations
R-squared

Respect

Innovation

Competition

Guest
exp

Dept
Manager

Hotel
Manager

Teamwork

Corp
Department

Job
assign

Chance
Higher Pos

Earnings

Another
Employer

ESSI9
-.0738

Interest
Higher
Pos
ESSI10
.3120*

ESSI1
-.0120

ESSI2
-.0743

ESSI3
-.0058

ESSI4
-.2294

ESSI5
.2257

ESSI6
-.1734

ESSI7
.0461

ESSI8
-.1578

ESSI11
-.0183

ESSI12
.2882

ESSI13
.1621

(.955)

(.689)

(.982)

(.342)

(.131)

(.246)

(.809)

(.507)

(.752)

(.079)

(.888)

(.290)

(.379)

-.1049

-.1657

.1015

-.1252

.2286

-.0187

.1356

-.0827

-.0525

.2558

-.1124

.4416

.0593

(.689)

(.381)

(.733)

(.678)

(.155)

(.903)

(.535)

(.737)

(.848)

(.171)

(.629)

(.189)

(.767)

.1039

.4893**

.2883

.2038

.3742***

.3990**

.0599

.1226

.3814

.0588

.7709***

.3142

-.0891

(.662)

(.021)

(.337)

(.484)

(.010)

(.013)

(.805)

(.614)

(.122)

(.749)

(0.000)

(.258)

(.631)

-.0105

-.0125

-.005

-.0184

-.0092

-.0166

-.014

-.0124

-.0094

-.0061

-.0059

-.0163

-.0124

(.741)

(.643)

(.883)

(.561)

(.732)

(.511)

(.661)

(.696)

(.751)

(.836)

(.806)

(.591)

(.693)

28

28

28

28

28

28

28

28

28

28

28

28

28

0.036

0.312

0.04

0.077

0.309

0.387

0.017

0.031

0.158

0.156

0.466

0.11

0.056

2

2

2

2

2

2

2

2

2

2

2

2

Number of cases
2
p values in parentheses
*** p<0.01, ** p<0.05, * p<0.10
a

TABLE 6
Prediction Contest Between ESSI and EXESSIa
Hotel 1
Pfm

Dep. var.
Expl. var.

Hotel 2
Pfm

∆lnXt

ESSI
-0.1789
(0.494)

EXESSI
-0.255
(0.290)

ESSI
-0.198
(0.752)

∆lnXt-1

-0.327

-0.027

0.264

1.087

(0.284)

(0.927)

(0.763)

(0.104)

0.5129*

0.2424

2.0841***

1.2825*

(0.100)

(0.473)

(0.010)

(0.056)

-0.006

-0.014

-0.014

0.028

(0.764)

(0.757)

(0.771)

(0.410)

∆lnXt-2
Constant

Observations
R-squared

EXESSI
-0.059
(0.867)

14

7

14

6

0.36

0.42

0.50

0.95

a
p values in parentheses
*** p<0.01, ** p<0.05, * p<0.10

TABLE 7
Prediction Contest between ESSI and EXESSI (Fixed
Effects Models)a
Dep. var

Performance
(Pfm)

Forecast error
(Pfm – Pfmforecast)

∆lnXt

-0.183

-0.450

-0.164

0.241

EXESS
I
-0.298

∆lnXt-1

(0.595)
-0.089

(0.201)
-0.301

(0.500)
0.103

(0.366)
0.237

(0.147)
0.150

Expl. var

∆lnXt-2
Constant

Observations
R-squared

ESSI

OPCOMP

OPCOOR

OPJOBAT

EXESSI

-0.105

-0.006

(0.639)
0.018

(0.943)
0.093

(0.838)

(414)

(0.708)

(0.494)

(0.577)

(0.950)

(0.402)

1.342***
(0.002)
-0.006

0.749-**
(0.037)
-0.015

0.623**
(0.016)
-0.010

0.684**
(0.035)
-0.007

0.517*
(0.073)
0.023

0.574**
(0.028)
0.001

(0.220)
0.018

(0.822)

(0.611)

(0.712)

(0.799)

(0.432)

(0.936)

(0.161)

28
0.36

28
0.28

28
0.25

28
0.20

13
0.51

28
0.19

13
0.28

a
p values in parentheses
*** p<0.01, ** p<0.05, * p<0.10
1

ESSI

Unlike the other variables that are transformed as ∆lnXt, Pfmforecast is
transformed according to Equation 1

0.136

APPENDIX A
ESSI Indicators and Related Factor Componentsa
Indicators

Principal components

Factor loadings

ESSI 1 EXPECTATION
Please think about the level of respect that associates of
other competing hotels show you because you work for
Hotel X. How do you think their level of respect will be
for you in the next 12 months versus now?

Operational competencies

0.678

Operational competencies

0.728

Operational competencies

0.767

Operational competencies

0.590

Operational coordination

0.722

Operational coordination

0.749

Operational coordination

0.517

Operational coordination

0.533

Operational job attractiveness

0.610

ESSI 2 EXPECTATION
How do you think the ability of Hotel X to develop new
and creative services, systems, and processes will be in the
next 12 months compared with now?
ESSI 3 EXPECTATION
How do you think the ability of Hotel X to compete in the
hotel industry will be in the next 12 months compared
with now?
ESSI 4 EXPECTATION
Please think about the guests who have recently visited or
stayed in Hotel X. How do you think they will talk about
their experiences at the hotel to others during the next 12
months?
ESSI 5 EXPECTATION
How do you think your department manager will solve
problems successfully in your department during the next
12 months compared with now?
ESSI 6 EXPECTATION
How do you think that the management of Hotel X will
solve problems successfully in the hotel during the next 12
months compared with now?
ESSI 7 EXPECTATION
In the department where you work, how do you think the
teamwork will be during the next 12 months versus now?
ESSI 8 EXPECTATION
How do you think the cooperation between departments
will be during the next 12 months compared with now?
ESSI 9 EXPECTATION
How interesting do you think your job assignments will be
in the next 12 months versus now?

Indicators

Principal Components

Factor Loadings

ESSI 10 EXPECTATION
In the next 12 months, do you think you will be less or
more interested in entering a higher position at the hotel
versus now?

Operational job attractiveness

0.801

Operational job attractiveness

0.709

Operational job attractiveness

0.632

Operational coordination

-0.667

ESSI 11 EXPECTATION
In the next 12 months, do you think your chances for
being offered a higher position at the hotel will be worse
or better compared with now?
ESSI 12 EXPECTATION
In the next 12 months, do you think your earnings
(including bonuses and tips) at the hotel will be worse or
better compared with now?
ESSI 13 EXPECTATION
In the next 12 months, do you think you will be less or
more interested in getting a job with another employer
compared with now?
a

Response scales:

Decrease ……….……. Increase
Worse ………………….. Better
Unpleasantly ………. Pleasantly
Unsuccessfully ….. Successfully
Uninterested ……..… Interested
Measured on [1–5] Likert scales

APPENDIX B

Index of Consumer Sentiment (ICS)

The monthly national American Survey of Consumer Sentiment has been administered and
maintained by the University of Michigan’s Survey Research Center since its development in the
late 1940s by George Katona. In 1952 it was converted to a quarterly survey and in 1978 to a
monthly survey. The data, collected from approximately 500 telephone interviews, is received from
adults living in households in the United States. A rotating panel design ensures that one survey is
made up of 60% new respondents and 40% repeat respondents (Surveys of Consumers, 2007). The
ICS consists of two dimensions: the Index of Current Economic Conditions, made up of two items
that assess consumers’ present financial situation, and the Index of Consumer Expectations, which
has three items that measure consumer expectations from a 12-month and five-year perspective. The
three ICS questions address pocketbook concerns such as personal well-being and security of the
household level and the collective interest associated with long-term expectations of the national
economy. The ICS is derived by calculating the results of these two dimensions (Bechtel, 1997) and
uses 1996 as its benchmark with a value of 100 (Ludvigson, 2004). Responses are ranked using a
three-point scale ranging from one (a pessimistic attitude towards current/future situations) to three
(a positive attitude towards current/future situations). Point two on the scale indicates no change in
comparison to the current/future situation. The ICS and CCI, described below, are included in the
current study as validation indices to control for their diverse forecasting performance in relation to
ESSI and EXESSI. With our performance measurement “excess return,” we opt to capture
employee and executive sentiments towards the future about internal firm conditions, and thus
concentrate on scanning out external influences.

SMG – Working Papers
www.cbs.dk/smg
2003
2003-1:

Nicolai J. Foss, Kenneth Husted, Snejina Michailova, and Torben Pedersen:
Governing Knowledge Processes: Theoretical Foundations and Research
Opportunities.

2003-2:

Yves Doz, Nicolai J. Foss, Stefanie Lenway, Marjorie Lyles, Silvia Massini,
Thomas P. Murtha and Torben Pedersen: Future Frontiers in International
Management Research: Innovation, Knowledge Creation, and Change in
Multinational Companies.

2003-3:

Snejina Michailova and Kate Hutchings: The Impact of In-Groups and OutGroups on Knowledge Sharing in Russia and China CKG Working Paper.

2003-4:

Nicolai J. Foss and Torben Pedersen: The MNC as a Knowledge Structure: The
Roles of Knowledge Sources and Organizational Instruments in MNC Knowledge
Management CKG Working Paper.

2003-5:

Kirsten Foss, Nicolai J. Foss and Xosé H. Vázquez-Vicente: “Tying the Manager’s
Hands”: How Firms Can Make Credible Commitments That Make Opportunistic
Managerial Intervention Less Likely CKG Working Paper.

2003-6:

Marjorie Lyles, Torben Pedersen and Bent Petersen: Knowledge Gaps: The Case
of Knowledge about Foreign Entry.

2003-7:

Kirsten Foss and Nicolai J. Foss: The Limits to Designed Orders: Authority under
“Distributed Knowledge” CKG Working Paper.

2003-8:

Jens Gammelgaard and Torben Pedersen: Internal versus External Knowledge
Sourcing of Subsidiaries - An Organizational Trade-Off.

2003-9:

Kate Hutchings and Snejina Michailova: Facilitating Knowledge Sharing in
Russian and Chinese Subsidiaries: The Importance of Groups and Personal
Networks Accepted for publication in Journal of Knowledge Management.

2003-10: Volker Mahnke, Torben Pedersen and Markus Verzin: The Impact of Knowledge
Management on MNC Subsidiary Performance: the Role of Absorptive Capacity
CKG Working Paper.
2003-11: Tomas Hellström and Kenneth Husted: Mapping Knowledge and Intellectual
Capital in Academic Environments: A Focus Group Study Accepted for
publication in Journal of Intellectual Capital CKG Working Paper.
2003-12: Nicolai J Foss: Cognition and Motivation in the Theory of the Firm: Interaction or
“Never the Twain Shall Meet”? Accepted for publication in Journal des Economistes
et des Etudes Humaines CKG Working Paper.
2003-13: Dana Minbaeva and Snejina Michailova: Knowledge Transfer and Expatriation
Practices in MNCs: The Role of Disseminative Capacity.
2003-14: Christian Vintergaard and Kenneth Husted: Enhancing Selective Capacity
Through Venture Bases.

2004
2004-1:

Nicolai J. Foss: Knowledge and Organization in the Theory of the Multinational
Corporation: Some Foundational Issues

2004-2:

Dana B. Minbaeva: HRM Practices and MNC Knowledge Transfer

2004-3:

Bo Bernhard Nielsen and Snejina Michailova: Toward a Phase-Model of Global
Knowledge Management Systems in Multinational Corporations

2004-4:

Kirsten Foss & Nicolai J Foss: The Next Step in the Evolution of the RBV:
Integration with Transaction Cost Economics

2004-5:

Teppo Felin & Nicolai J. Foss: Methodological Individualism and the
Organizational Capabilities Approach

2004-6:

Jens Gammelgaard, Kenneth Husted, Snejina Michailova: Knowledge-sharing
Behavior and Post-acquisition Integration Failure

2004-7:

Jens Gammelgaard: Multinational Exploration of Acquired R&D Activities

2004-8:

Christoph Dörrenbächer & Jens Gammelgaard: Subsidiary Upgrading? Strategic
Inertia in the Development of German-owned Subsidiaries in Hungary

2004-9:

Kirsten Foss & Nicolai J. Foss: Resources and Transaction Costs: How the
Economics of Property Rights Furthers the Resource-based View

2004-10: Jens Gammelgaard & Thomas Ritter: The Knowledge Retrieval Matrix:
Codification and Personification as Separate Strategies
2004-11: Nicolai J. Foss & Peter G. Klein: Entrepreneurship and the Economic Theory of
the Firm: Any Gains from Trade?
2004-12: Akshey Gupta & Snejina Michailova: Knowledge Sharing in Knowledge-Intensive
Firms: Opportunities and Limitations of Knowledge Codification
2004-13: Snejina Michailova & Kate Hutchings: Knowledge Sharing and National Culture:
A Comparison Between China and Russia

2005
2005-1:

Keld Laursen & Ammon Salter: My Precious - The Role of Appropriability
Strategies in Shaping Innovative Performance

2005-2:

Nicolai J. Foss & Peter G. Klein: The Theory of the Firm and Its Critics: A
Stocktaking and Assessment

2005-3:

Lars Bo Jeppesen & Lars Frederiksen: Why Firm-Established User Communities
Work for Innovation: The Personal Attributes of Innovative Users in the Case of
Computer-Controlled Music

2005-4:

Dana B. Minbaeva: Negative Impact of HRM Complementarity on Knowledge
Transfer in MNCs

2005-5:

Kirsten Foss, Nicolai J. Foss, Peter G. Klein & Sandra K. Klein: Austrian Capital

Theory and the Link Between Entrepreneurship and the Theory of the Firm
2005-1:

Nicolai J. Foss: The Knowledge Governance Approach

2005-2:

Torben J. Andersen: Capital Structure, Environmental Dynamism, Innovation
Strategy, and Strategic Risk Management

2005-3:

Torben J. Andersen: A Strategic Risk Management Framework for Multinational
Enterprise

2005-4:

Peter Holdt Christensen: Facilitating Knowledge Sharing: A Conceptual
Framework

2005-5

Kirsten Foss & Nicolai J. Foss: Hands Off! How Organizational Design Can Make
Delegation Credible

2005-6

Marjorie A. Lyles, Torben Pedersen & Bent Petersen: Closing the Knowledge Gap
in Foreign Markets - A Learning Perspective

2005-7

Christian Geisler Asmussen, Torben Pedersen & Bent Petersen: How do we
Capture “Global Specialization” when Measuring Firms’ Degree of
internationalization?

2005-8

Kirsten Foss & Nicolai J. Foss: Simon on Problem-Solving: Implications for New
Organizational Forms

2005-9

Birgitte Grøgaard, Carmine Gioia & Gabriel R.G. Benito: An Empirical
Investigation of the Role of Industry Factors in the Internationalization Patterns of
Firms

2005-10 Torben J. Andersen: The Performance and Risk Management Implications of
Multinationality: An Industry Perspective
2005-11 Nicolai J. Foss: The Scientific Progress in Strategic Management: The case of the
Resource-based view
2005-12 Koen H. Heimeriks: Alliance Capability as a Mediator Between Experience and
Alliance Performance: An Empirical Investigation Into the Alliance Capability
Development Process
2005-13 Koen H. Heimeriks, Geert Duysters & Wim Vanhaverbeke: Developing Alliance
Capabilities: An Empirical Study
2005-14 JC Spender: Management, Rational or Creative? A Knowledge-Based Discussion

2006
2006-1:

Nicolai J. Foss & Peter G. Klein: The Emergence of the Modern Theory of the Firm

2006-2:

Teppo Felin & Nicolai J. Foss: Individuals and Organizations: Thoughts on a
Micro-Foundations Project for Strategic Management and Organizational
Analysis

2006-3:

Volker Mahnke, Torben Pedersen & Markus Venzin: Does Knowledge Sharing

Pay? An MNC Subsidiary Perspective on Knowledge Outflows
2006-4:

Torben Pedersen: Determining Factors of Subsidiary Development

2006-5

Ibuki Ishikawa: The Source of Competitive Advantage and Entrepreneurial
Judgment in the RBV: Insights from the Austrian School Perspective

2006-6

Nicolai J. Foss & Ibuki Ishikawa: Towards a Dynamic Resource-Based View:
Insights from Austrian Capital and Entrepreneurship Theory

2006-7

Kirsten Foss & Nicolai J. Foss: Entrepreneurship, Transaction Costs, and
Resource Attributes

2006-8

Kirsten Foss, Nicolai J. Foss & Peter G. Klein: Original and Derived Judgement:
An Entrepreneurial Theory of Economic Organization

2006-9

Mia Reinholt: No More Polarization, Please! Towards a More Nuanced
Perspective on Motivation in Organizations

2006-10 Angelika Lindstrand, Sara Melen & Emilia Rovira: Turning social capital into
business? A study of Swedish biotech firms’ international expansion
2006-11 Christian Geisler Asmussen, Torben Pedersen & Charles Dhanaraj: Evolution of
Subsidiary Competences: Extending the Diamond Network Model
2006-12 John Holt, William R. Purcell, Sidney J. Gray & Torben Pedersen: Decision Factors
Influencing MNEs Regional Headquarters Location Selection Strategies
2006-13 Peter Maskell, Torben Pedersen, Bent Petersen & Jens Dick-Nielsen: Learning
Paths to Offshore Outsourcing - From Cost Reduction to Knowledge Seeking
2006-14 Christian Geisler Asmussen: Local, Regional or Global? Quantifying MNC
Geographic Scope
2006-15 Christian Bjørnskov & Nicolai J. Foss: Economic Freedom and Entrepreneurial
Activity: Some Cross-Country Evidence
2006-16 Nicolai J. Foss & Giampaolo Garzarelli: Institutions as Knowledge Capital:
Ludwig M. Lachmann’s Interpretative Institutionalism
2006-17 Koen H. Heimriks & Jeffrey J. Reuer: How to Build Alliance Capabilities
2006-18 Nicolai J. Foss, Peter G. Klein, Yasemin Y. Kor & Joseph T. Mahoney:
Entrepreneurship, Subjectivism, and the Resource – Based View: Towards a New
Synthesis
2006-19 Steven Globerman & Bo B. Nielsen: Equity Versus Non-Equity International
Strategic Alliances: The Role of Host Country Governance

2007
2007-1

Peter Abell, Teppo Felin & Nicolai J. Foss: Building Micro-Foundations for the
Routines, Capabilities, and Performance Links

2007-2

Michael W. Hansen, Torben Pedersen & Bent Petersen: MNC Strategies and
Linkage Effects in Developing Countries

2007-3

Niron Hashai, Christian G. Asmussen, Gabriel R.G. Benito & Bent Petersen:
Predicting the Diversity of Foreign Entry Modes

2007-4

Peter D. Ørberg Jensen & Torben Pedersen: Whether and What to Offshore?

2007-5

Ram Mudambi & Torben Pedersen: Agency Theory and Resource Dependency
Theory: Complementary Explanations for Subsidiary Power in Multinational
Corporations

2007-6

Nicolai J. Foss: Strategic Belief Management

2007-7

Nicolai J. Foss: Theory of Science Perspectives on Strategic Management Research:
Debates and a Novel View

2007-8

Dana B. Minbaeva: HRM Practices and Knowledge Transfer in MNCs

2007-9

Nicolai J. Foss: Knowledge Governance in a Dynamic Global Context: The Center
for Strategic Management and Globalization at the Copenhagen Business School

2007-10 Paola Gritti & Nicolai J. Foss: Customer Satisfaction and Competencies: An
Econometric Study of an Italian Bank
2007-11 Nicolai J. Foss & Peter G. Klein: Organizational Governance
2007-12 Torben Juul Andersen & Bo Bernhard Nielsen: The Effective Ambidextrous
Organization: A Model of Integrative Strategy Making Processes.

2008
2008-1

Kirsten Foss & Nicolai J. Foss: Managerial Authority When Knowledge is
Distributed: A Knowledge Governance Perspective

2008-2

Nicolai J. Foss: Human Capital and Transaction Cost Economics.

2008-3

Nicolai J. Foss & Peter G. Klein: Entrepreneurship and Heterogeneous Capital.

2008-4

Nicolai J. Foss & Peter G. Klein: The Need for an Entrepreneurial Theory of the
Firm.

2008-5

Nicolai J. Foss & Peter G. Klein: Entrepreneurship: From Opportunity Discovery
to Judgment.

2008-6

Mie Harder: How do Rewards and Management Styles Influence the Motivation
to Share Knowledge?

2008-7

Bent Petersen, Lawrence S. Welch & Gabriel R.G. Benito: Managing the
Internalisation Process – A Theoretical Perspective.

2008-8

Torben Juul Andersen: Multinational Performance and Risk Management Effects:
Capital Structure Contingencies.

2008-9

Bo Bernard Nielsen: Strategic Fit and the Role of Contractual and Procedural
Governance in Alliances: A Dynamic Perspective.

2008-10 Line Gry Knudsen & Bo Bernhard Nielsen: Collaborative Capability in R&D
Alliances: Exploring the Link between Organizational and Individual level
Factors.
2008-11 Torben Juul Andersen & Mahesh P. Joshi: Strategic Orientations of
Internationalizing Firms: A Comparative Analysis of Firms Operating in
Technology Intensive and Common Goods Industries.
2008-12 Dana Minbaeva: HRM Practices Affecting Extrinsic and Intrinsic Motivation of
Knowledge Receivers and their Effect on Intra-MNC Knowledge Transfer.
2008-13 Steen E. Navrbjerg & Dana Minbaeva: HRM and IR in Multinational
Corporations: Uneasy Bedfellows?
2008-14 Kirsten Foss & Nicolai J. Foss: Hayekian Knowledge Problems in Organizational
Theory.
2008-15 Torben Juul Andersen: Multinational Performance Relationships and Industry
Context.
2008-16 Larissa Rabbiosi: The Impact of Subsidiary Autonomy on MNE Knowledge
Transfer: Resolving the Debate.
2008-17 Line Gry Knudsen & Bo Bernhard Nielsen: Organizational and Individual Level
Antecedents of Procedural Governance in Knowledge Sharing Alliances.
2008-18 Kirsten Foss & Nicolai J. Foss: Understanding Opportunity Discovery and
Sustainable Advantage: The Role of Transaction Costs and Property Rights.
2008-19 Teppo Felin & Nicolai J. Foss: Social Reality, The Boundaries of Self-fulfilling
Prophecy, and Economics.
2008-20 Yves Dos, Nicolai J. Foss & José Santos: A Knowledge System Approach to the
Multinational Company: Conceptual Grounding and Implications for Research
2008-21 Sabina Nielsen & Bo Bernhard Nielsen: Why do Firms Employ foreigners on Their
Top Management Teams? A Multi-Level Exploration of Individual and Firm
Level Antecedents
2008-22 Nicolai J. Foss: Review of Anders Christian Hansen’s “Uden for hovedstrømmen
– Alternative strømninger i økonomisk teori”
2008-23 Nicolai J. Foss: Knowledge, Economic Organization, and Property Rights
2008-24 Sjoerd Beugelsdijk, Torben Pedersen & Bent Petersen: Is There a Trend Towards
Global Value Chain Specialization? – An Examination of Cross Border Sales of US
Foreign Affiliates

2008-25 Vikas Kumar, Torben Pedersen & Alessandro Zattoni: The performance of
business group firms during institutional transition: A longtitudinal study of
Indian firms
2008-26 Sabina Nielsen & Bo B. Nielsen: The effects of TMT and Board Nationality
Diversity and Compensation on Firm Performance
2008-27 Bo B. Nielsen & Sabina Nielsen: International Diversification Strategy and Firm
Performance: A Multi-Level Analysis of Firm and Home Country Effects

2009
2009-1

Nicolai J. Foss: Alternative Research Strategies in the Knowledge Movement: From
Macro Bias to Micro-Foundations and Multi-Level Explanation

2009-2

Nicolai J. Foss & Peter G. Klein: Entrepreneurial Alertness and Opportunity
Discovery: Origins, Attributes, Critique

2009-3

Nicolai J. Foss & Dana B. Minbaeva: Governing Knowledge: The Strategic Human
Resource Management Dimension

2009-4

Nils Stieglitz & Nicolai J. Foss: Opportunities and New Business Models:
Transaction Cost and Property Rights Perspectives on Entrepreneurships

2009-5

Torben Pedersen: Vestas Wind Systems A/S: Exploiting Global R&D Synergies

2009-6

Rajshree Agarwal, Jay B. Barney, Nicolai J. Foss & Peter G. Klein: Heterogeneous
Resources and the Financial Crisis: Implications of Strategic Management Theory

2009-7

Jasper J. Hotho: A Measure of Comparative Institutional Distance

2009-8

Bo B. Nielsen & Sabina Nielsen: The Impact of Top Management Team Nationality
Diversity and International Experience on Foreign Entry Mode

2009-9

Teppo Felin & Nicolai Juul Foss: Experience and Repetition as Antecedents of
Organizational Routines and Capabilities: A Critique of Behaviorist and Empiricist
Approaches

2009-10 Henk W. Volberda, Nicolai J. Foss & Marjorie E. Lyles: Absorbing the Concept of
Absorptive Capacity: How To Realize Its Potential in the Organization Field
2009-11 Jan Stentoft Arlbjørn, Brian Vejrum Wæhrens, John Johansen & Torben Pedersen:
Produktion i Danmark eller offshoring/outsourcing: Ledelsesmæssige
udfordringer
2009-12

Torben Pedersen: The 30 Largest Firms in Denmark

2010
2010-1

Dana B. Minbaeva, Kristiina Mäkelä & Larissa Rabbiosi: Explaining Intraorganizational Knowledge Transfer at the Individual Level

2010-2

Dana B.Minbaeva & Torben Pedersen: Governing Individual Knowledge Sharing
Behavior

2010-3

Nicolai J. Foss & Peter G. Klein: Alertness, Judgment, and the Antecedents of
Entrepreneurship

2010-4

Nicolai J.Foss & Joseph T.Mahoney: Exploring Knowledge Governance

2010-5

Jasper J. Hotho, Florian Becker-Ritterspach & Ayse Saka-Helmhout: Enriching
Absorptive Capacity Through Social Interaction

2010-6

Nicolai J. Foss & Bo B. Nielsen: Researching Collaborative Advantage: Some
Conceptual and Multi-level Issues

2010-7

Nicolai J. Foss & Nils Stieglitz: Modern Resource-Based Theory(ies)

2010-8

Christian Bjørnskov & Nicolai J. Foss: Do Economic Freedom and
Entrepreneurship Impact Total Factor Productivity?

2010-9

Gabriel R.G. Benito, Bent Petersen & Lawrence S. Welch: Mode Combinations and
International Operations: Theoretical Issues and an Empirical Investigation

2011
2011-1

Peter D. Ørberg Jensen & Bent Petersen: Human Asset Internalization and Global
Sourcing of Services – A Strategic Management Analysis on Activity‐level

2011-2

Mie Harder: Management Innovation Capabilities: A Typology and Propositions
for Management Innovation Research

2011-3

Mie Harder: Internal Antecedents of Management Innovation: The effect of
diagnostic capability and implementation capability

2011-4

Mie Harder: Explaining Management Innovation Pervasiveness: The Role of
Internal Antecedents

2011-5

Mie Harder: Internal Determinants of Product Innovation and Management
Innovation: The Effect of Diagnostic Capability and Implementation Capability

2011-6

Nicolai J. Foss, Peter G. Klein & Per L. Bylund: Entrepreneurship and the
Economics of the Firm

2011-7

Nicolai J. Foss & Jacob Lyngsie: The Emerging Strategic Entrepreneurship Field:
Origins, Key Tenets and Research Gaps

2011-8

Nicolai J. Foss: Entrepreneurship in the Context of the Resource-based View of the
Firm

2011-9

Bent Petersen, Gabriel R.G. Benito, Olesya Dovgan & Lawrence Welch: Offshore
outsourcing: A dynamic, operation mode perspective

2011-10 Bent Petersen, Gabriel R. G. Benito & Lawrence Welch: Dynamics of Foreign
Operation Modes and their Combinations: Insights for International Strategic
Management
2011-11 Nicolai J. Foss: Teams, Team Motivation, and the Theory of the Firm

2011-12 Nicolai J. Foss: Knowledge Governance: Meaning, Nature, Origins, and Implications

2011-13 Nicolai J. Foss, Kirsten Foss & Phillip C. Nell: MNC Organizational Form and
Subsidiary Motivation Problems: Controlling Intervention Hazards in the Network MNC
2011-14 Kåre Moberg: Evaluating Content Dimensions in Entrepreneurship Education

2012
2012-1

Nicolai J. Foss, Nicholas Argyres, Teppo Felin & Todd Zenger: The Organizational
Economics of Organizational Capability and Heterogeneity: A Research Agenda

2012-2

2012-3

2012-4

2012-5

Torben J. Andersen, Carina Antonia Hallin & Sigbjørn Tveterås: A Prediction
Contest: The Sensing of Frontline Employees Against Executive Expectations

