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The increasing impact of services on economic wealth and income in high-wage countries
calls for a detailed examination of service productivity and complexity in current research
projects. This paper describes the development of a measurement model of service
productivity and complexity within the domain of medical service provision. While the
measurement model of service productivity is partly literature-based, a novel construct is
developed for service complexity. The reliability and validity of these constructs have been
analyzed by a survey with 454 employees of German medical rescue service providers.
Reliability of the construct is estimated by analyzing Cronbach’s alpha, average variance
extracted, variance inflation factors and the significance, weights and loadings of the items.
Furthermore, the relationship between the partial productivities (capacity, internal and
external) as well as complexity and service performance is analyzed by using the structural
equation modeling approach with partial least square method (PLS-SEM). The results
indicate that the developed constructs have sufficient reliability, although the examination
of validity highlights difficulties in quantifying service productivity and complexity. While
a significant and substantial effect of internal and external efficiency on service
performance could be proved, complexity influences performance only marginally and
positively while capacity efficiency has no effect at all. Thus, further research is needed in
order to foster the measurement model and to investigate possible nonlinear relationships
between the constructs in more detail.

1. Introduction

1.1. Service Productivity and Complexity

In previous research [3-6] different models describing service
productivity and complexity were developed. Thus, different ways
to operationalize service productivity were assessed. Based on

The service sector represents the largest part of the economy in
the majority of the developed countries. In Germany, the tertiary
sector’s proportion of the gross domestic product (GDP) was 69%
in 2015. In the US, the proportion was even higher, reaching 78%.
This highlights the importance of services in overall economy [1].
Focusing the impact services have on economic growth,
employment and international competitiveness, scientific studies
are essential for a comprehensive understanding of service
productivity and complexity [2].
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these results, service productivity and complexity within the
domain of medical services are discussed in this paper.

1.2. Rescue Services and Electric Mobility

Due to technological advances in electric mobility, changes in
process of provision of emergency services are inevitable.
Ambulance services are not only essential for society, they also
occur with a high frequency. During 2012/2013 there were more
than 14 million rescue missions in Germany. More than 270,000
rescue missions were caused by traffic accidents [7]. Driven by
technological change and growing environmental awareness as
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well as falling prices the number of electrically-powered vehicles
increases. In consequence, the increasing number of electric
mobility vehicles in road traffic will affect the provision process of
ambulance services. For example, the measures to guarantee the
personnel protection in road traffic accidents will be more
challenging and more varied caused by the higher number of
vehicle variants. Moreover, novel injury patterns will occur in the
context of road traffic accidents. These changes in service
provision must be examined and the employees need to be
sufficiently and appropriately trained for safe rescue missions with
electric vehicles. Thus, higher acceptance of electric mobility can
be reached.

1.3. Objectives and Structure

This paper aims to empirically measure and evaluate the
relationship between service productivity and complexity and the
effect on medical rescue service performance. For this purpose, a
measurement model of service productivity and complexity is
developed. Furthermore, reliability and wvalidity of the
measurement model is assessed by specific criteria. Following the
findings, the process of the rescue service can be adapted for
increasing service productivity and performance.

The paper is structured as follows: First, a literature based
definition of service productivity and complexity is given. The
hypotheses and the study design are presented in chapter 3. The
model evaluation in chapter 4 is divided in the measurement model
evaluation focusing reliability and validity and structural model
evaluation focusing on testing the hypotheses. The results and the
limitations of this study are discussed in chapter 5. Finally, key
findings for practitioners and academia are presented.

2. Literature Review
2.1. Defining Service Productivity

Starting point of any productivity measure is the goods-based
definition of productivity as the ratio of output to input. It measures
the performance of the operational factor combination: e.g.
number of vehicles produced in one hour. Usually traditional
performance indicators of productivity are made out of the same
physical dimensions in numerator and denominator. Due to
specific characteristics of services like customer integration and
their immediate effect on productivity and complexity the
traditional concept of productivity is too narrow. Researchers have
proposed different concepts for service specific productivity
evaluation and service system design.

Production-oriented approaches go back to Levitt [8] and Jones
[9] as well as Corsten [10]. They define partial productivities in
different, subsequent stages of service provision focusing on
capacity utilization and one sided, technical quality management.
A more comprehensive view was taken by Johnston and Jones [11]
as well as Gronroos and Ojasalo [4]. Gronroos and Ojasalo define
service productivity as a function of three elementary measures of
performance [4]:

1.  Efficiency of transforming input resources to output
result for the customer (internal efficiency)

2. Perception of the quality of the service process and of the
outcome (external efficiency)
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3.  Efficiency of utilizing the capacity of the service process
(capacity efficiency)

Customer integration and internal processes were identified as
the relevant influencing factors of internal efficiency. Customer
satisfaction as well as corporate and customer benefits are key
figures of external efficiency. Finally, quantitative and qualitative
congruence (accordance of supply and demand) defines the core of
capacity efficiency [5, 6].

2.2. Defining Service Complexity

Complex services, like emergency medical services, consist of
a variety and diversity of interdependent system elements [5].
Service complexity as the property of these elements assumes a
variety of emergent states in a defined period of time [12]. This in
turn causes variety, makes complex services hardly predictable and
uncertain in their behavior [13].

Blockus [14] defines service complexity as the characteristic
of the system “service provider” concerning the variety, diversity,
interdependencies and dynamic of the three dimensions of service:
potentials, processes and outcomes. The “service potential”
dimension describes the resources of a service provider for
fulfilling the demand for services. Considering Bruhn and Georgi
[15] these particularly involve the employees with their
administrative and operative abilities, capacities and their
qualifications including applied technologies and physical
environment such as subsidiaries, information leaflets and blank
forms.

The “service processes” dimension includes the complexity of
direct and indirect processes of service provision as well as the
autonomous customer process. The direct processes regard the
actual service provision taking customer into account. The indirect
processes are supporting processes as planning and procuring the
resources or marketing the services. Autonomous customer
processes are to be executed by the customer without direct
involvement of the service provider. Moreover, the service
processes dimension considers the complexity of external factors.
External factors are characterized by not being predictable and
influenceable by the service provider. These include the customer
itself, its mobile and immobile properties as well as necessary
permissions and information for service fulfillment. [14]

The “service outcomes” dimension refers to service results,
which can be sold as market products. It considers the complexity
of the applied service portfolio and of the single investigated
service itself. [14]

3. Method
3.1. Study Design

The data for testing the hypothesized relationships were
gathered by a questionnaire survey. 454 persons employed in the
knowledge-intensive medical rescue service sector in Germany
participated in the survey. A structural equation modeling method
(SEM) was used for statistical analysis of the service productivity
model. An empirical validation study was carried out and analyzed
using partial least squares (PLS) path modeling as well as SPSS
(v.21) for data preparation, data cleaning and descriptive statistics.
The measurements and the structural model were analyzed using
the SmartPLS 3 software package [16].
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3.2. Hypotheses

Productivity describes the relation between process result and
its means deployed. Considering the economical definition of
productivity, service productivity and service performance are
correlated positively. Thus, measures of efficiency should also
correlate positively with service performance. The influence of the
single efficiencies still remains uncertain.

An increasing internal efficiency means transforming input to
output by minimizing input while maintaining the output or
maximizing output while keeping inputs constant [11]. Thus
service productivity increases and we posit:

Hi: Increasing internal efficiency positively influences service
performance.

The better the perceived quality by using a specific amount of
input resources, the better is the external efficiency, which results
in an improved service performance. A decreasing perceived
quality in turn causes a lowered “revenue-generating capability”
which has a negative impact on service performance. [17].
Therefore hypothesis 2 is as follows:

H,: Increasing external efficiency positively influences service
performance.

The capacitive efficiency correlates positively with service
productivity up to its optimum — demand equal to supply — because
the costs for resources decrease for a single service. Assuming that
service capacities in rescue services can only be overloaded in
extreme situations (as they are highly important for society safety),
overloaded resources should not affect the quality of service
performance negatively [17]. Thus hypothesis 3 implies:

His: Increasing capacitive efficiency influences service

performance positively.

A high complexity implies more procedures for handling it
[18]. These extra activities disturb the working process and thus
reduce service performance. Therefore hypothesis 4 can be derived
as follows:

H4: High complexity due to increased electro mobility
influences service performance negatively.

3.3. Questionnaire

In order to operationalize the constructs items were formulated
based on existing questionnaires as well as on literature on the
dimensions of complexity [4-6]. Items were formulated and
evaluated in semi-structured interviews with a group of experts.
Furthermore, a pre-test was conducted for optimization purpose.

The structure and content of the questionnaire are depicted in
Figure 1. The questionnaire can be divided into four parts. The first
two parts collect personal and organization-specific information.
The third part deals with already gained experience concerning
electric mobility and expected problems caused by increased
number of licensed electric vehicles with impact on service
productivity and complexity. Finally respondents were asked to
evaluate their performance regarding service productivity and
complexity in the fourth part.
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L Personal information II. Organizational unit and
- Occupational group medical rescue services
- Duration of occupation *  Federal state affiliation
- Full-time job/ * Number of employees
voluntary job *  Area of service provision
. Qualification
- Trainings fora certain
qualification
- Desire for trainings
- Experiences with
traffic accidents
IV. Evaluation of services .]]I. Experience concerning
* Performance of the electric mobility
organization concerning: * Rescue mission with
— Efficiency electric vehicles
— Capacity utilization *  Process changes due to
—  Quality assessment electric mobility
* Frame conditions in
* Difficulties inrescue organization
missions *  Trainings about electric
mobility and reasons for
trainings
* Prospective need for
adaptation

Fig. 1. Structure of the questionnaire.
Measurement Model of Service Productivity

In order to operationalize the constructs of service productivity
12 items were formulated based on the work of Gronroos and
Ojasalo and Garrel et al. [4, 6]. In summary, there are five items
that quantify internal efficiency. Customer integration is
operationalized by an item assessing whether frequent interactions
with involved parties in accidents takes place without problems.
Quality of internal processes is measured by the following
statements:

1. The rescue mission is predominantly smooth.

2. There are delays in the rescue mission caused by
insufficient technical equipment.

3. Rescue teams always get the most recent information to
fulfill the task.

4. The work structure (e.g. authority and decision making)
enables an interference-free operation.

External efficiency is measured by four items. Two items
assess customer satisfaction regarding the level of medical and
psychological care during the rescue mission. Organizational and
customer benefit is mapped by items addressing the level of
standardization of the procedures during the rescue process as well
as by the aspect of achieving the target time. The
operationalization of the quantitative congruence includes
bottlenecks due to technical equipment. The qualitative
congruence is operationalized by the following items:

1. Problems occur due to unavailability of sufficiently trained
employees.

2. The technical equipment is optimized for the tasks of
ambulance service.
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Measurement Model of Service Complexity

The results of the pre-test did not confirm a differentiation into
the three dimensions of potential, process and outcome
complexity. Thus, the measurement model of service complexity
was revised in the final questionnaire. In order to assess
complexity, rescue service processes of accidents with electric
vehicles were compared to rescue service processes of accidents
with conventional vehicles. Service complexity was measured by
the following items:

1. Known algorithm can be used at car accidents with an e-car.

2. It is more difficult to ensure occupational safety on rescue
missions with electric vehicles.

3. Handling electrical vehicles in accidents is more ambitious
than handling conventional vehicles.

All items were answered on a six-point Likert scale. The
response format ranged from "Does not apply at all’ (1) to "Does
fully apply" (6). For assessing the quality of the measurement
model, both models of productivity and complexity were analyzed
by means of correlation, reliability, and validity.

3.4. Participants

The nationwide survey was conducted online as well as paper-
based on training events for rescue personnel. In total, 454 persons
have completed the questionnaire. The majority completed the
paper-based version of the survey. Less than 150 participants
completed the online version, which was promoted solely within
the organizations of the project partners (especially Red Cross
Germany and the Interdisciplinary Training Center for Medical
Education in Aachen).

65.4% of the subjects were directly involved in the medical
care of casualties. The majority of them were paramedics and
emergency physician. More than 20% of the participants were
firemen focusing the technical aspects of rescue. The remaining
subjects held an administrative position in a rescue service
organization.

About 75% of the participants were employed in rescue service
as their main profession. Most subjects had work experience of
more than two years, therefore a sufficient level of experience in
rescue services can be assumed. 10% of the participants were
already previously involved in a traffic accident with electric-
powered vehicles. Given the market share of electric cars of only
4% in Germany, the quota of respondents with electric-powered
vehicle experience surpasses the expectations on the survey [19].

4. Model Evaluation

For model validation, we considered empirical measures of the
relationships between the proposed indicators and constructs as
well as between the constructs. We also evaluated the
measurement model by means of reliability and validity.

4.1. Measurement Model Evaluation
The questionnaire used in the survey was based on previous
research of Garell et al. [6]. The items used to measure the latent

variables were defined as reflective and reliability was analyzed
accordingly.
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The formal accuracy of the model is assessed by Cronbach's
alpha. The results of the reliability analysis of the measurement
model of service productivity are visualized in Figure 2. Only
external efficiency exhibits a sufficient reliability. Cronbach's
alpha of the total measurement model of service productivity
achieves an unsatisfactory value of .407.

Service Productivity
o=.407
12 Items
Internal Efficiency
— a=.255
5 Items
External Efficiency
a=.719
4 Items
Capacity Efficiency
o=-.379
3 Items

Fig. 2. Cronbach’s alpha of the construct service productivity.

Due to the unsatisfactory results of the reliability analysis we
examined a formative model as well. Based on the definition of the
constructs it seems likely, that while adapting the constructs for the
field of medical rescue services the cause-effect-relationship
between items and construct changed. Therefore a confirmatory
factor analysis is unsuitable. Thus, the structural equation
modelling (PLS-SEM) approach is adopted. By using this method
we can evaluate the multiple dependencies between productivity,
complexity, and actual performance of medical rescue services.

For model validation, we considered empirical measures of the
relationships between the proposed indicators and constructs as
well as between the constructs. We also evaluated the
measurement model by means of reliability.

First, the single reflective measured variable of the
self-assessed service performance was analyzed. In order to do so,
we looked at composite reliability for evaluating internal
consistency. Individual indicator reliability and convergent
validity where evaluated by average variance extracted and
predictive relevance [20]. Discriminant validity was not
investigated due to the fact that the latent variable service
performance is the only reflective operationalized construct in the
model, so a comparison with other variables is not possible.

Internal consistency reliability is usually measured by
Cronbach’s alpha. However, due to the PLS-SEM method, the
preconditions for applying Cronbach’s alpha (equal outer loadings
of the indicators) were not satisfied. Thus, composite reliability
(pc) was used instead. Composite reliability can vary between zero
and one, with a high value indicating high reliability. An
acceptable level of .6 to .7 in exploratory research is regarded as
satisfactory [20]. The composite reliability of the performance is
.635, hence slightly above the required .6. This argues for
sufficient internal consistency (measuring the same construct) in
the proposed indicators of the self-assessed performance.

Individual indicator reliability is evaluated by the indicators’
outer loadings. Their outer loadings should be .7 or higher [20]. In
our study, two of three loadings were significantly above .7, thus
revealing high individual reliability. For convergent validity, we
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considered average variance extracted (AVE). AVE evaluates
communality not for a single item but for the whole construct,
analogous to individual indicator reliability. AVE indicates the
degree to which a construct explains the variance in the indicators.
In our study, AVE accounted .44, so the construct explains more
than 40% of variance. Table | summarizes the results of the
assessment.

Table 1. Criteria for reflective measurement model evaluation

Items pe .6 AVE> .5 rA>0,7
Self-assessed service .663 44
performance
Perf 1 Please estimate the workload of your organization. 7123
Perf 2 Please estimate the efficiency of your organization. .098
Perf 3 Please estimate the quality of the performance of your  .887

organization as measured by the standard treatment
methods (e.g. "Golden Hour", ETC, PHTLS, ITLS).

The majority of the latent variables were operationalized using
formative indicators. Compared to reflective indicators, formative
indicators define the latent variable as a whole. The indicators
describe and specify the content of the construct in a logical
manner according to the underlying theory. Formative indicators
are the source of the latent construct and therefore are not
necessarily intercorrelated. They complement each other within
the construct and form a self-contained variable. Thus, reliability
measures are inappropriate for evaluating the goodness of the
formative measurement model. Instead, content validity is
evaluated by collinearity, significance and relevance of the
indicators, and discriminant validity at the construct level [20, 21].

Before the relationship and the predictive relevance of the
model can be analyzed, the collinearity of the latent variables
should be evaluated. In contrast to reflective indicators, where high
levels of collinearity between indicators are important, in the case
of formative indicators this is counterproductive because they
increase standard errors and influence weight estimation
negatively. In order to evaluate collinearity, we considered the
variance inflation factor (VIF). The square root of the VIF is
defined as the degree to which the standard error increases due to
collinearity. Removing indicators should be considered in cases
where the VIF value is higher than 5 [21]. All of the indicators
analyzed showed an acceptable degree of collinearity (VIF<S).
Thus, all items were considered for further analysis.

To evaluate the relevance of formative measures, we
considered the outer weights of the indicators. In the proposed
measurement model, 7 out of 15 items have a significant weight at
a significance level of a =.1 (t = 1.65). Second, we also evaluated
the significance of the outer loadings. After analyzing the outer
loadings, only 3 out of 15 indicators proved to be non-significant.
Two of the items measure complexity and one capacity efficiency.
Considering the acceptable degree of collinearity, we retained the
items in the model in order to preserve the logical, content-oriented
composition of the constructs.

At the construct level, we considered discriminant validity by
evaluating the correlations between the latent variables. Scores
should be below .9 to ensure that no substantial relationship
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between different constructs exists [21]. All latent variables were
found to be below the given limit. The highest correlation between
internal efficiency and external efficiency of provided service (.57)
is reasonable and in line with the content. A highly selective
specification of the constructs is desirable but not practicable.

Table 2. Criteria for formative measurement model evaluation

VIF<5 weight loading
1,65 t1,65

Items

Complexity

Comp_1_RKnown algorithm can be used at car accidents 1.015 6.172 5.806
with an e-car.

It is more difficult to ensure occupational 1.404 223 .124
safety on rescue missions with electric

vehicles.

Comp_2

Handling of electrical vehicles in accidentsis  1.395 .438  .362
more ambitious than handling of conventional

vehicles.

Comp_3

Capacity Efficiency

CE_1_R Problems occur due to unavailability of 1.227 1.846 1.903

sufficiently trained employees.

CE_2 The technical equipment is optimized for the  1.324 1.325 1.604
tasks of ambulance service.

CE_3_R There are always bottlenecks with the technical 1.436 .297 1.798
equipment.
Internal Efficiency

1IE_1 The rescue mission is predominantly smooth. 1.242 4.354 10.600

IE_2 R  There are delays in the rescue mission caused 1.035 1.648 2.884
by insufficient technical equipment.

1IE_3 Rescue teams always get the most recent 1.329 .781 5.106
information to fulfill the task.

1IE 4 The work structure (e.g. authority and decision 1.430 5.636 13.758
making) enables an interference-free operation.

IE_S The inclusion of other participants (e.g. 1.228 .117  3.677
patients, eyewitnesses, emergency responder)
into the rescue process is unproblematically.
External Efficiency

EE_1 The patient can be treated satisfactorily. 1.690 3.060 11.317

EE 2 We try to rescue crashed persons with 1.632 4.402 18.146
standardized procedures.

EE_3 We always manage to keep the planned times  1.283 1.235 5.454
(reaching the place of the accident).

EE_4 The patients (eyewitnesses, emergency 1.306 .017 3.740

responder) feel excellently looked after during
the rescue.

4.2. Structural Model Evaluation

After the measurement model has been evaluated as reliable
and valid, the structural model can be assessed accordingly. The
structural model is evaluated by the relevance and significance of
path coefficients, the coefficient of determination (R?), effect size
(f») and predictive relevance (Q?) [20, 21]. By analyzing the path
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coefficient, we examined the hypothesized relationships. The
posited relationships were assessed according to the magnitude,
significance, and direction of the effect. The results are shown in
Figure 3. The path coefficients can take values between -1 and 1,
with values close to =1 representing a strong positive/negative
relationship and values close to or equal to O indicating no
relationship. In addition, the significance is evaluated by
computing t-values with the help of the bootstrapping procedure.
Based on the t-value, the probability of error is calculated, with
t-values of 1.65 (10% probability of error) and above considered
to be significant. The results show that three out of four postulated
relationships were significant. All significant relationships were
found to be positive.

Capacity

Efficiency

Internal
Efficiency

kkck
307 Service

Performance
2=.354

244

External
Efficiency

.102%*

Fig. 3. Path coefficients and probability of error for the structural equation
model of medical rescue service performance. *** p<.01; ** p<.05; * p<.1

Thus, hypotheses 1 and 2 can be confirmed. No significant
effects were found with regard to hypothesis 3. Contrary to
hypothesis 4 the examination of the relation between service
complexity and service performance results in a positive
interdependence. Bruhn and Blockus [5] explain these
improvements of productivity with increased motivation and
satisfaction of the employees. Up to a specific level complexity of
the task can be motivating and can increase thus the service
performance.

The model’s predictive accuracy is evaluated by the coefficient
of determination (R?). This coefficient is defined as the squared
correlation between a specific endogenous construct’s actual and
predicted values representing the amount of variance explained by
all of the exogenous constructs ranging from 0 to 1, with higher
values indicating greater predictive accuracy. There are no
generally accepted intervals for good coefficients of determination
since they are specific to individual research disciplines [20]. Thus,
we consider the intervals from Chin [22] used in explorative
research cases. The limit starts at .190, with values above this limit
considered to have weak predictive accuracy, values above .330
moderate predictive accuracy and values above .670 very high
predictive accuracy.

Self-assessed service performance shows a moderate
predictive accuracy and thus is considered to be explained
adequately by productivity (internal efficiency, external efficiency
and capacitive efficiency) and complexity (R =.354).

The effect size f> of exogenous constructs is regarded as
another measure for evaluating predictive accuracy. The limits for
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small, medium and large effects are given as .02, .15 and .35
respectively [20]. The exogenous variables of internal and external
efficiency plus capacitive efficiency are found to have a small
effect on service performance. Furthermore, complexity shows a
non-effect on the service performance (> = .016).

Finally, we evaluated predictive relevance (Q?). The Stone-
Geissers Q? value assesses the fitness to rebuild the latent variable
out of the associated indicators. Therefore, a value above zero is
required. This final assessment criterion was also fulfilled with a
value of .277 for the service performance variable.

5. Discussion and Implications
5.1. Hypotheses

In order to get a more sophisticated understanding of the
interrelation of service productivity and service complexity, a total
of four hypotheses were formulated. The results of the study show
the importance of different efficiencies with regard to service
performance. Both, internal (hypothesis 1) and external efficiency
(hypothesis 2) are crucial to optimize service performance in
medical rescue services. Hence, perceived customer satisfaction
with service provision, or as in our case patient satisfaction, are
just as equally important to service success as are internal
processes.

However, capacity efficiency does not have a significant effect
on service performance. Thus, hypothesis 3 cannot be confirmed.
Since the setting of the described study was in medical rescue
service, it was assumed that due to the importance of medical
provision there would only be a theoretical resource limit which
would be reached only in extreme situations. This assumption,
however, does not hold true for the majority of service
organizations in Germany. Limited resources can still be a limiting
factor in service provision. Therefore, possible effects between
capacitive efficiency and overloading of resources cannot be
revealed in the present study and have to be addressed in future
research in different settings.

Statistical analysis of hypothesis 4 indicated that, contrary to
initial expectations, service complexity influences service
performance positively. Again, as with hypothesis 3, a possible
explanation for this finding might be in the special setting of the
study. As a consequence of good education employees of medical
rescue providers are well prepared to handle the often highly
individual situations, so that increased complexity even with
relatively unknown variables as electric vehicles seems to pose a
challenge and increase service performance rather than deter it.
This finding also has to be reexamined in future research.
Moreover it is to be reflected, if complexity is just driven by a
rising electro-mobility or if there are other factors that have a more
significant impact on medical rescue service complexity.

5.2. Implications for practitioners

The results show a clear dependency between service
productivity and performance. Surprisingly capacity efficiency
does not influence medical rescue performance. Conversely,
increases in complexity seem to have only a marginal though
positive contribution on performance.

432


http://www.astesj.com/

M. Harlacher et al. / Advances in Science, Technology and Engineering Systems Journal Vol. 2, No. 3, 427-434 (2017)

According to the magnitude and significance of the path
coefficients between the latent variables we distinguish a clear
order in decreasing importance of the relationships. Internal
efficiency is regarded to be of uttermost importance. Therefore
practitioners should focus on increasing the efficiency of service
provision by reducing disturbing factors and optimizing the
process and information flow. Practitioners should install work
structures that enable a smooth and interference-free service
provision.

Second, external efficiency should be regarded as an important
lever for improving medical rescue service performance. Key
drivers are not necessarily in time arrival to the location of
accident, but the utilization of effective and standardized
procedures in order to safely rescue persons directly involved in an
accident. The overall goal is to not only medically treat the patient
but also taking care of him regarding any other aspects during the
entire process of provision.

Last but not least there is — contrary to our expectations — no
significant effect of capacity efficiency on performance. Thus,
availability of personnel and material resources seems not to be an
issue in medical rescue. The results suggest that performance is
independent of the capacity utilized. This should be treated with
caution, since it is possible that some other interaction effects were
neglected or not considered at all in the study. For example it is not
known whether the respondents were able to assess the capacity
efficiency as the majority was not in a management position.
Another possible explanation might be that there were no capacity
problems and thus no influence on performance.

Complexity due to increased electric mobility is also of
marginal impact on performance of rescue services. It is plausible
that existing rescue procedures in Germany are also suitable and
can be applied in mission which involves electric driven vehicles.
Thus, an increase on complexity does not negatively impact
performance. With existing skills and equipment the rescue
personnel is able to fulfill a broader and more demanding rescue
mission.

5.3. Implication for future research

The results of the analyses point out, that further research is
needed. There is still little known about reliable measures for
service productivity and complexity, especially in context of
medical rescue services. In this paper a first approach for
operationalizing service productivity and complexity was made.
The results show that further in depth research for every single
specific influencing factor on service performance is needed.
Furthermore, different skill levels (with and without knowledge
about electric driven vehicles as well as standardized procedures)
and even different management levels should be considered and
evaluated separately. Moreover, further research should also
address patient in a dyadic survey.

The effect of complexity and capacity efficiency should be
analyzed in more detail. It seems likely that linear models are
unable to represent the real relationship between the constructs.
Thus, novel approaches should be developed in order to
operationalize these constructs as well as to analyze the impact on
medical rescue performance.

5.4. Limitations
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Despite the complexity of the developed measurement models
and the limitation of extent of the questionnaire the reliability of
the measurement model are on a sufficient level. Construct validity
is also given on a sufficient level. Thus, the measurement of the
latent variables has to be improved. Higher level of reliability and
validity are desirable. On the one hand further investigations
should stronger differentiate between internal and external
efficiency of medical rescue services. On the other hand
measurement models focusing on technical equipment and
employees characteristics and influence on service productivity
could be developed and proved.

Medical rescue services are unique caused by its framework
conditions e.g. high individuality, federal financing models and
deficient suggestibility of the content of the services. Thus, the
transferability of the results to other kinds of services should be
considered with caution. Moreover, the application to rescue
service providers of other nationalities has to be evaluated.

6. Conclusion

Caused by the big impact of services generated in high-wage
countries it is of utmost importance to increase service productivity
and handle complexity. In order to do this service productivity and
complexity have to be measured and evaluated. Based on extensive
literature review a measurement model of service productivity was
developed. The reliability and validity of this measurement models
were demonstrated although there are still possibilities for
improvement. A novel measurement model for service complexity
was developed and is considered to be reliable and valid. To foster
the measurement model and investigate possible nonlinear
relationships between the constructs in more detail, further
research is needed.

In the structural model evaluation a significant, positive
relation between internal efficiency respective external efficiency
and service performance is found. The dependency between
capacitive efficiency and service performance is not significant.
The positive influence of complexity on service performance
should be investigated in more detail. Overall, by a focused
productivity management the performance of medical rescue
services can be increased accordingly.
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