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A research-based calculation scheme of IT options will be
developed based on systemic differences between SaaS- and
On-Premise-ERP.The calculation scheme can compute relative
cost differences between SaaS- and On-Premise, and thus bet-
ter determine which ERP operating mode is more financially
affordable in the particular case. The systemic differences have
been researched through a multiple case study with four ERP
producers. The data obtained has been substantiated by ERP
literature in general and Saas literature in particular. The com-
parative total ERP cost was calculated by applying a total cost
of ownership approach, which was modified to sum up only
all relative cost differences rather than all absolute costs. This
relative total cost approach enables the reader to compare
the relative cost differences for each operation mode and in-
cludes financing aspects; the fixed costs were discounted and
interest rates (by debt and equity) were included to compen-
sate for the investment differences between On-Premise- and
SaaS-ERP. The classification and calculation scheme is limited
in that the research method is qualitative. A quantification of
the adoption factors determined by building strict relations
between the systemic differences and the customer's charac-
teristics, as well as standardization and weighting of the im-
portance of the adoption factors is not the focus of this contri-
bution and is left to other publications.

1. Introduction

Relatively complex IT systems such as ERPs could until re-
cently only be operated as licensed products on local servers.

The Software as a Service (SaaS) innovation, drawing on exist-
ing technology, made it possible for the first time for providers
not only to offer a more complex system but also to deliver
it over the Internet. Each new operating model allows addi-
tional application options; the question for research is, then,
which of the operating modes, SaaS, On-Premise, or perhaps
ASP or some hybrid form, offers the best long-term value in
a particular ERP case. It is then left to each company to select
those solutions that offer the lowest cost with the best pos-
sible support for their operational processes. An ERP cost cal-
culation method would best support the ERP operation mode-
selecting end user, but a search of the extant literature yielded
no results pertaining to ERP cost calculation methods or ERP
delivery strategy selection.

To develop the ERP cost calculation method it is necessary to
identify the systemic differences between SaaS- and On-Prem-
ise-driven ERP systems, so that a calculation of the two options
can provide decision support for or against one of the two op-
eration modes. The classification of the systemic differences,
which has been researched and published in a previous arti-
cle, will hence be the point of departure of the option scheme
to be constructed. This paper, therefore, lays as a qualitative
foundation in section 3 a comparison of the main differences
between SaaS- and On-Premise-ERP and an option scheme,
which will be used for calculation in section 4. The 5th section
states some management strategies based on the previous
calculation scheme, and the last section concerns the outlook
and limitations.

To step into the field, the related work and the research
method are briefly discussed in the next section.

2. Related Work and Research Method
2.1 Related Work

The extant literature on ERP systems and the Saa$ operation
mode in general, as well as on SaaS-ERP in particular, was the
starting point of the research. Little scientific literature about
calculation-based models of IT options with respect to opera-
tion modes was found, because most of the papers on ERP
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systems are concerned with the strategic and functional selec-
tion processes, e. g. 1.8, 1.8. With regards to the economics of
SaaS-ERP systems, there is no indicator at all in the extant lit-
erature for such a comparative calculation between SaaS- and
On-Premise-ERP (c.f. 1.8 with further references). There is an
approach to calculating the value added by the IT in the case of
service-oriented architecture (SOA, 1.8, 1.8, 1.8) or in the case
of value-oriented process modeling 1.8.This approach enables
the user to calculate the in- and out-payments of a specific pro-
cess and to compare the different IT options under considera-
tion.

Another approach to investigating SaaS$ is the cost and the
pricing of the service. In Katzan Jr. and Dowling the opera-
tion mode and characteristics of SaaS, as well as, inter alia, the
costs of a SaaS-ERP system are presented 1.8. Studies that look
intensively at pricing models can also be found: 1.8, 1.8, 1.8.
Choudhary takes a comparatively detailed look at SaaS and
On-Premise in order to use pricing models to estimate the dif-
ferences in quality 1.8. While common cost calculation criteria
for a SaaS-software can be transferred to a cost effectiveness
calculation between SaaS- and On-Premise-ERP, price mod-
eling has no place in a cost effectiveness calculation, since the
conditions and bases of calculation are specified by the ERP
producer.

2.2 Method

A two-step approach was used to construct the option cal-
culation scheme. First, a classification of the systemic differenc-
es enabled the identification of all the general differences be-
tween the two extremes of ERP operation modes to be found.
Second, the classification was used to build the option calcula-
tion scheme by relative comparison. In detail:

2.2.1 Data acquisition, data sampling and classification of
systemic differences.

A “rigorous literature review” as described by vom Brocke et
al. had been conducted to gain insight into what already ex-
ists 1.8. This literature review enabled a detailed exploration
of all current general operation mode differences between
cloud computing and On-Premise, which may be applied to
the more specific domain of ERP operation modes and further
identifying the remaining research gap with respect to the
more specific ERP operation mode differences 1.8. The data
from the literature were analyzed using both open coding and
operation mode-contrasting meta-matrices 1.8, 1.8. The matrix
thus obtained, when analyzed using pattern coding, revealed
6 main pattern clusters and many systemic differences.

The applicability of the general differences found in the litera-
ture was investigated and verified through case study research
at ERP producers’ premises. The inappropriate differences were

discarded and the general operation mode differences were
supplemented with further ERP-specific systemic differences.
These case studies, moreover, provided more background in-
formation, allowing explanations or a better understanding of
the contexts of the systemic differences to be found. In total,
15 interviews with 4 different ERP producers were conducted
and transcribed.

The data collection was supplemented by document analysis
(websites, informational material, pricing lists, internal docu-
ments, etc.), researcher’s notes and real artifacts (ERP systems,
test accounts, instructional videos; cf. 1.8, 1.8, 1.8). These case
data were analyzed using selective and open coding and were
structured into a contrasting meta-matrix where operation-
mode specific explanations and contextual information had
been assigned to the respective systemic difference criteria
1.8, 1.8. The meta-matrices for each case had been condensed
to an aggregate contrasting meta-matrix; the most important
systemic differences are available in 1.8.

The main meta-matrix, which contains all identified ERP op-
eration mode differences, was used as the starting point for
constructing the option calculation scheme. All classified sys-
temic differences can be assigned as an advantage of either
SaaS- or On-Premise-ERP, which may reduce the overall cost of
the ERP system in a particular case 1.8. This previous research
enables a calculation scheme to be built using differential cal-
culation methods, thereby eliminating absolute cost raising,
which is usually perceived as too time-consuming.

2.2.2 Option calculation scheme construction method.

According to vom Brocke et al. alternative process de-
signs can be compared in two different ways: using a total
or a differential calculation 1.8. In the total calculation, each
payment amount is assessed and calculated independently,
whereas in the differential calculation only the additional
payments that are relevant to the comparison of two alterna-
tives are considered. In principle the latter approach could be
transferred to the comparison of ERP operation modes, even
though the ERP operation modes are not themselves process
designs. The operation modes have an impact on the busi-
ness processes and their valuation, e. g., maintenance cost
differences or assessment of the flexibility and adaptability
to the lived processes. So there is some evidence supporting
the use of this approach for comparing ERP operation modes.
The calculation method of vom Brocke et al. is based on the
assessment of Event-driven Process Chains at the operation-
al level, Visualization of Financial Implications (VOFI) at the
budgeting level and the Total Cost of Ownership (TCO) and
Return on Investment (ROI) at the corporate level 1.8. This
3-stage model, which is strictly aligned to evaluating process
designs, can be simplified when used to evaluate operation
modes. On the one hand, several cost factors are exogenous
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and therefore already known on the corporate level, e. g. the
license or the subscription costs. So no further investigation
of these cost factors will be necessary on the operational and
budgeting level. On the other hand, ERP systems that are
the same from a functional perspective have the same sup-
porting functions; therefore when comparing such systems,
one can estimate that the time and money savings will be
the same. The in-payments from applying the ERP system,
defined as savings of money and time, can therefore be ex-
cluded from the TCO balance, when comparing using the dif-
ferential calculation. In the exceptional case of the SaaS- and
On-Premise-ERP systems not being identical, e. g., with SAP
Business by Design vs. SAP Business One, then the user must
investigate all the differential functional in-payment factors
as well and should include them as in-payment amounts in
the cost calculation scheme.

In contrast, internal costs to keep the ERP system opera-
tional, e. g. maintenance or updating, are typically not directly
known at the corporate level. These internal costs need to be
registered at the operational level and have to be budgeted for
each year to calculate the total costs over the whole expected
lifetime of the ERP system.

Measuring the gains in flexibility typically associated with
Saa$ in the event that the ERP system must be adapted to a
changed situation is more difficult. These flexibility gains will
indeed arise insofar as optimal resource management is possi-
ble, with costs minimized by renting neither too many nor too
few modaules, user accounts or infrastructure capacity. Further,
the effect size with flexibility gains is directly dependent on
the probability or frequency of the expected business change
1.8. The cost amount in the calculation scheme therefore has
to change depending on how often the business will change
and how much flexibility is required. The respective probabili-
ties therefore must be estimated in advance for each year and
budgeted over the whole expected ERP lifetime.

The method applied in constructing the operation mode op-
tion calculation scheme will be a differential total cost of own-
ership approach at the corporate level, which refers to data
similar to that investigated in the first part with regards to the
systemic differences of ERP operation modes. The operation
mode option calculation scheme must include all the differ-
ential costs of acquisition, operation, and use. Ellram 1.8 and
Ellram and Siferd 1.8 declare the TCO method to be best suited,
inter alia, for outsourcing decisions and supplier selections,
especially when a high monetary value is at stake, although
Ellram 1.8 declared that the main difficulty of the applied
method is the complexity of taking all costs into account for
the respective object. The applied differential approach elimi-
nates exactly this difficulty by looking only at all cost factors
which differ between the two operation mode options. This re-
duces the complexity considerably and matches best with the
present study's aim of determining the operation mode cost

differences in a particular ERP case. Furthermore, this method
enables ERP-selecting end users to compute operation mode
related cost differences with little effort and without much
prior know-how.

3. Option Calculation Scheme

The option calculation scheme is limited to general differ-
ences identified by the literal replication logic 1.8. So neither
producer-specific differences, nor customer-specific charac-
teristics that induce specific needs are considered here. When
applying this scheme, the user should add in any additional
case-specific differentiating out-payments, especially with re-
spect to functional differences, before calculating the results
as described in the next section. As already mentioned, the
option calculation scheme is intended to compare all out-
payments exceeding those of the respective other operation
mode, so no absolute option scheme cost calculation is pro-
vided here.

The option calculation scheme is subdivided into the three
following subsections: First, the general nonrecurring differen-
tiating costs are presented; then, the recurring differentiating
cost factors are described. The last subsection looks at event-
driven differentiating cost factors.

3.1 Initial and Nonrecurring Costs of ERP Operation Mode
Options

License and hardware costs: The most obvious and impor-
tant difference between SaaS- and On-Premise-ERP is that with
Saa$, no instance is installed and maintained by the customer.
This has the fundamental consequence that with SaaS, no li-
censes have to be bought, nor does hardware have to be pro-
vided (cf. 1.8, 1.8, 1.8, 1.8, 1.8). That means, no initial ERP and
operating system installation costs arise in a SaaS-ERP and no
IT professionals have to be hired to install or maintain the sys-
tems (cf. 1.8, 1.8, 1.8, 1.8, 1.8). The operation and provisioning
of the SaaS-system is settled by a monthly subscription fee, al-
lowing fixed costs to be replaced by variable recurring costs. In
contrast, On-Premise offers entail high initial and nonrecurring
license and hardware costs.

Preliminary project costs: The selection, initiation and im-
plementation stages seem to be similar for the two operation
mode options, with minor differences. The similarities arise
from the fact that SaaS solutions are not less complex than
On-Premise solutions and both systems must be implemented
to reproduce and comply with the company's business pro-
cesses 1.8, 1.8, 1.8. A preliminary project therefore has to be
carried out for Saa$ as well. But the scope of the preliminary
project may be smaller in a SaaS-ERP than in an On-Premise.
To check the functionalities of the ERP system, SaaS customers
needs only to open a test account to try the features of the ERP
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system, and have all their questions about the features and
functions answered immediately; this facilitates the process
of selecting all required modules. However, if the systems are
identical, the SaaS test account with its advantages of immedi-
ate access and the possibility of testing the ERP functionalities
may also be used by those selecting On-Premise.

After the selection of the ERP system, Saa$S requires no in-
stallation, but only the creation of an account. Furthermore,
SaaS is preconfigured and typically has self-configuration
mechanisms enabling the user to modify the configurations
of the system himself, e. g. with a wizard or with user-friendly
tables. While this does require learning how to change the
configurations, it increases the flexibility and reduces both the
service costs and the dependence on the ERP partner. In an
On-Premise system, the partner has to understand the busi-
ness needs first, to get to know exactly what settings have to
be changed. There will be some hermeneutic circling between
the On-Premise ERP customer and the ERP partner before the
configuration settings match the needs of the customer exact-
ly. Hence preliminary project costs and time expenditures may
be higher with On-Premise-ERPs than with SaaS, meaning that
the same cost categories arise with an On-Premise-ERP as with
a Saa$, but not the same costs. All categories, with their re-
spective costs if known or estimable, should be included in the
option calculation with respect to module selection, configu-
ration, data migration and costs of conducting a pilot. Hence,
ERP selecting customers are strongly encouraged to ask their
ERP partners for the respective preliminary project costs and
time expenses for each ERP operation mode. This sensitizes the
customer to the respective cost factors and may help to fix the
right price for the preliminary project service. If the prices for
the preliminary project are fixed at the same amount for both
ERP operation modes, then the customer can delete these
costs from the option calculation scheme.

Training: Training is required for any ERP system’, irrespec-
tive of the operation modes (cf. 1.8). Any expenditures will be
directly dependent on the learning forms provided. The singu-
lar instance approach of Saa$ facilitates the implementation
of self-learning sections such as Web learning directly into the
ERP system.These new learning methods and self-explanatory
mechanisms in SaaS-ERP systems may reduce the costs for
conventional classroom learning lessons or even make them
obsolete. Additionally, the new learning methods enable im-
mediate training, while classroom learning sessions must be
scheduled in advance. Similar mechanisms might also be avail-
able in the future for On-Premise ERPs. The trainee’s effort will
often be similar irrespective of the training concept. The ERP

implementing customer should ask his partner which different
training concepts exist and what costs they entail.
Customization: If the ERP system has to be customized,
there will be different cost factors to be taken into account
in the cost calculation. SaaS has only limited customizability
compared to On-Premise, because SaaS-ERPs can only be op-
erated in the standard. Thus, the adaptability of SaaS-ERP is
limited to the configuration options and interfaces that have
been thought of in advance 1.8, 1.8. Further changes can only
be made by the ERP provider when including the changes to
the standard at an agreed price or with interconnected third-
party systems, which must be integrated to the adaption and
translation layers, if any. On the other hand, almost everything
can be modified in an On-Premise-ERP by changing the source
code, but changing the source code requires much know-how
and time, and also incurs high costs. Moreover, the custom-
ized part is not always supported, especially when major ad-
aptations are carried out. Customization may result in higher
maintenance costs than with the SaaS-ERP working on the
standard. So Saa$S enjoys the advantage of a more reliable sys-
tem and a guaranteed maintainability in the future, as well as
lower customization cost, but lacks unlimited customization
capability. Additionally, extensive configuration options are
very complex; the customer will need guidance from the ERP
partner. Saas is therefore best suited for low-level customiza-
tion, whereas a customer who needs a highly specific ERP pro-
gram is, according to the transaction cost theory, best served
by On-Premise 1.8, 1.8. Taking this into account, customization
cost differences are very difficult to estimate, because the real
costs are rarely foreseeable. In Saa$S all estimated wages and
service costs for configuring the system, for the ERP provider
to adapt the standard and for programming the interface- or
third-party system should be considered in the option calcula-
tion. Customizing an On-Premise ERP may incur programming
and adaption costs to change the source code, to integrate the
new function into the system, to test the section and adapt the
interfaces. All wages of the internal personnel and all service
costs should be considered. The service costs for all adapta-
tions and programming services should be negotiated with
the ERP partner; requesting a quote and fixing the price for the
necessary adaptations are strongly recommended. With the
quotes in hand, the customer should compare the additional
costs of the adaptations with the additional recurring costs
due to a higher labor effort in case of non-customization (see
recurring cost section). These additional labor costs will add
up to a significant amount over the ERP’s lifetime, if the lack
of customization means that important internal processes are

—_

Smith et al. categorized training as operations costs, which certainly seems to be evident in the case of general IT, where new software or updates require

training each year 1.8. This does not occur in the same way with respect to ERP systems, where the operating principles will be kept constant over the years in
most cases. Some recurring training costs arise when new employees are trained and occasionally a new release makes it necessary to retrain the employees.

These costs may be included in the next sections as recurring training costs.
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misaligned. The investigation of all these customization op-
tions and their concomitant costs is necessary to the develop-
ment of the right customization strategy.

for the internal operation and maintenance. Unfortunately,
most of the companies studied for this paper do not sepa-
rate the ERP from the other IT costs. One way to overcome
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3.2 Variable ERP Operation Mode Costs

Maintenance fee vs. subscription: In addition to the higher
initial and nonrecurring costs of an On-Premise-ERP system,
recurring costs, which must not be underestimated, will
arise as maintenance and updating fees 1.8, 1.8. Predictable
maintenance fees of 12% to 22% in respect to the license
costs have to be paid to the ERP producer each year. Fur-
thermore, less predictable maintenance services or wages
of internal IT professionals have to be taken into considera-
tion. All costs or expenditures for maintaining, backing up,
and updating the ERP system and the infrastructure have
to be estimated and should be included in the calculation.
Customers who are replacing their existing outdated or ob-
solescent ERP systems may separate the current ERP costs
from the other IT costs, obtaining a clearer and more busi-
ness-related comparison between the operation modes.
Separating the internal ERP costs from the other IT helps
to get a clear statement about the current and future costs

Table 1: Option calculation scheme; first part: nonrecurring costs

this problem would be to estimate the proportion of the
costs of the obsolescent ERP out of the total IT costs, with-
out having a strict separation by using different accounts.
The proportion may be estimated by recording all the work
done for a short period of time and extrapolating for a long-
er period.

SaaS-ERP customers, in contrast, pay only a clear and defin-
able subscription fee, which includes all maintenance, backup,
and infrastructure costs. The subscription fee is often depend-
ent on the number of users, sometimes with a required mini-
mum; this simplifies the estimation of the amount to be paid.
But the subscription costs may add up to a not-insignificant
amount each year.

Service and support: In On-Premise-ERP systems, service
contracts may include all additional services and support by
the ERP partner up to an agreed limit (on top of the mainte-
nance and update contract). This may reduce the service and
support costs, which otherwise would be charged by effort. In
a SaaS-ERP, a service contract is not necessary and the support
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is always included, but may be limited as well. So different cost
calculation values may be applicable, which should be consid-
ered in the calculation scheme.

Customization: The variable costs of customization are
driven by the additional maintenance expenses that occur
when the standard system is adapted. Especially when the
system has to be updated, the individual source code may
produce incompatibilities. So in On-Premise systems, fur-
ther programming or problem-fixing costs may come along
with the customization of the ERP system. The customer
should therefore ask his ERP partner how often such incom-
patibilities typically arise, because the additional mainte-
nance fee for the customized part will typically not cover

3.3 Change of Requirements and Stability of the ERP Sys-
tems

Comparing ERP operation modes make it necessary to con-
trast and evaluate the differences in flexibility. Most customers
who face high volatility and who require fast changes, growth,
or flexibility, or are project-driven, are best served by the SaaS
operation mode. The flexibility may allow cost reductions in
the future, so the customer should assess the value of the addi-
tional flexibility and should take these reductions into account
in the option scheme calculation. But the key consideration
with respect to the cost calculation is that the costs of change
arise only when the changes are put into effect. So each cri-

SaaS-ERP On-Premise-ERP
Class occur. Depend.  Exemplary Types (N)RC occur. Depend.  Exemplary Types (N)RC
Cost Factors Variable Cost Factors Variable
Recurring Cost (RC)
ERP-System Costs:
Subscription Contract: Maintenance Contract:
subscription fee user, space, other RC maintenance fee %-age of license RC
Service Contract:
service fee %-age of license RC
AND/OR
service hours RC
Operation, Hardware and Software Maintenance, Updates
Support Costs: Internal IT Prof Is / 3"_Party Prof 1 IT Service:
additional support service hours wages, service RC maintenance expense: operating, hours update, upgrade; RC
system, firewalls, database, etc. wages, service
Infrastructure Costs:
i expense: | hours extension, exchange, migration; RC
network, ups, electricity, etc. wages, service
Support Costs in Addition to Service Confract:
additional support service hours wages, service RC
Backup Costs:
maintenance hours wages, service RC
hardware: extension / exchange space hard disks RC
Customization, Configurability and Adaption
Individualization Cost: Individualization Cost:
add. maintenance expense hours interface, 3" party program RC add. maintenance expense hours customized sections RC
AND/OR
add. labor expense hours for non-optimal requirements RC
L RCs,.5 L RCo,p premise

major problems. Further, it is necessary to get information
about the additional maintenance fee, the additional rates
per hour for cases which are not covered by the mainte-
nance contract and how much time is typically estimated to
fix the major problems. This information makes calculating
the average additional recurring costs of customization for
On-Premise-ERP systems possible.

The limited customizability of SaaS-ERP, in contrast, leads to
fewer special codes and thus to lower additional maintenance
expenses. But sometimes essential customizations are not pos-
sible, making necessary a compromise that will lead to higher
labor expenses. These expenses may be included in the calcu-
lation and have to be compared to the additional On-Premise
maintenance costs.

Table 2: Option calculation scheme; second part: recurring costs

terion mentioned in this section will be included in the cost
calculation only with its respective probability of occurrence.
The ERP customer should therefore estimate how likely each
of these change criteria below is and can as a result omit all
irrelevant criteria. Whether each cost is added to the recurring
or the nonrecurring section can be seen in Table 3.
Functional and infrastructure change: On-Premise sys-
tems are generally more fixed, especially in the sense of the
scalability of infrastructure and modules. Modules can be in-
creased by paying the license and recurring maintenance fees
for the additional module, but not decreased. The module
increase sometimes comes along with a change of the pack-
age, necessitating the reinstallation and remigration of the ERP
system, and incurring high costs of change. Further, increasing
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modules triggers implementation costs, but as these are iden-
tical between the ERP operation modes, they are not consid-
ered here.

In the case of a module reduction only the maintenance con-
tract may be reduced - if at all. But the option of reducing the
maintenance contract to save money over a limited period is
not made available. Most often, extra reactivation fees will be
charged to catch up to the latest version. In a SaaS-ERP, mod-
ules can always be decreased or increased at least monthly
among all the subscription bundles offered by the provider.
Companies with a typically volatile business, e. g. seasonal or
project-oriented, can therefore benefit most from SaaS-ERPs
1.8, 1.8. When modules are added, the subscription cost will
be increased, but no additional costs are incurred relative to
the On-Premise-ERP. But with the elimination of a module, data
migration costs will accrue, because the reduction means that
the data history of the module can no longer be accessed.

Peak-loads, capacity change and scalability: The load of
an ERP system is directly dependent on the number of users
and on the course of business. So when the business works
well, the load of the ERP system will be higher. The On-Premise

system always has to be aligned with the highest level of load,
even when the loads will last for only a short time, e. g. Christ-
mas season or during stocktaking. Exceeding the infrastruc-
ture limits will result in slow response times, which can only be
overcome by expanding the infrastructure and migrating the
system to the new infrastructure. In contrast to this scenario,
Saa$ has unlimited scalability, because a professional provider
will have enough hardware available to serve their customers.
Furthermore, peak-loads can be balanced, because customer
peaks often arise at different times 1.8. Indeed, the more user
accounts are rented, the more expensive the SaaS system is,
but the number of user accounts can be rented on a monthly
basis, with the unused user accounts reduced after the season
is over. This frees up unused resources and reduces the cost
to the customer. Customers who wish to change the number
of users frequently could insert the average number of users
instead in the subscription cost of the variable cost section.
Dependence on the provider: SaaS-ERP systems are gen-
erally more dependent on the ERP partner, especially on the
provider 1.8, 1.8, 1.8, 1.8. Should the provider discontinue the
service, whether the discontinuation is planned or unplanned

SaaS-ERP On-Premise-ERP
Class occur. Depend.  Exemplary Types (N)RC occur. Depend.  Exemplary Types (N)RC
Cost Factors Variable Cost Factors Variable
Change of Requirements and Stability
Flexibility, Changeability
Module Increase with Pygquieincreasequ: Module Increase with Pyjequierncrease(un®
subscription fee increase Pyrx number of modules RC additional license costs Pyrx package increase NRC
installation costs Pyrx hours wages, service NRC
system migration costs Pyrx hours wages, service NRC
Module Decrease with Pygoguenecreasen’ Module Decrease with Pyg,guiepecreasem)-
subscription fee decrease Pyp x number of modules RC maintenance contract cost Pup x package decrease RC
reduction
data migration costs hours wages, service NRC reactivation fee P, cxtra fec for reactivation NRC
Scalability with Py Scalability with Peege:
change of subscription fee Ps uc X USer, space, increase, decrease RC infrastructure expansion Pscye X limits server, hard disks, ete. NRC
etc. {space,
cou. etc.}
implementation and migration Pscqe X hours wages, service NRC
[Dependence and Stability
Dependence on Provider with Pproyigerchangec)* Dependence on ERP Partner with PegpversionChange®ve):
residual value {£ NRCqg,s} Ppcx NRC | continuous use without support:
total cost of ERP exchange Ppcx Impl tation cost, mi cte.  NRC % RCon.premise - fees {main- Peyc x hours wages, service RC
tenance, service,...} + estimated
add. proceeding & maintenance
costs
OR
ERP-system change
residual value {£ NRCoppremice}  Prvc X NRC
total cost of ERP exchange Pevc x Implementation cost, migration, ete. ~ NRC
Dependence on Internet Provider with Poyge o Linesonr): Dependence on Internet Provider with Poygage n LinesonL):
singular connection: singular connection:
Downtime cost Pojp x time NRC Downtime cost {locations} PojL X time NRC
OR OR
multiple conmections: multiple connections:
Downtime cost Py x time NRC Downtime cost {locations} Poyr. X time NRC
Second internet line fee RC Second internet line fee RC
Z NRCpange 52as; = RCChange saas Z NRC(page 0n Premises & RCChange On Premise

Table 3: Option calculation scheme; third part: change of requirements
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(e. g. due to bankruptcy), then all the customer can do is to
change the system and export the data to a common format
(e. g. Excel tables or SQL DB). This incurs all the fixed costs of
replacing an ERP.

The On-Premise system, on the other hand, may become out-
dated and therefore not supported anymore, but this does not
imply an immediate requirement to change the system. The sys-
tem can still be used without support from the ERP partner until
it no longer meets the requirements of the accounting stand-
ards or the company’s own needs. Proceeding with the outdat-
ed system saves all further contractual maintenance and service
costs, but incurs further internal continuation and maintenance
costs for the work that had been done by the provider before
the system was outdated. Otherwise, in the case of a premature
change, the residual value of the old system which is written off
has to be considered in addition to all the fixed costs incurred in
replacing the On-Premise system. A SaaS system, in contrast, will
never be outdated and will always run on the newest version,
because a service and not a system is sold. There is no need to
hold new features back for new ERP software versions as in an
On-Premise ERP. Just the opposite is true: the new feature can
only be rented, e. g. as a new module, when it has been made
available in the SaaS-ERP system.

So, on one side, there is the replacement of the Saa$S system
if it is discontinued and on the other side there is the On-Prem-
ise becoming outdated, with two options: proceeding with
the system or writing it off and replacing it. In both operation
modes, any incurring costs may be estimated and multiplied
by the respective probability of their occurrence. A risk assess-
ment of the discontinuation or the outdating may help to get
a more precise estimation of the likelihood of their occurrence.

Dependence on the internet: SaaS-ERP is, in addition, more
dependent on the internet provider than an On-Premise-ERP,
causing higher downtime costs when the internet service is
interrupted. Highly downtime-critical customers can com-
pensate by using multiple connection lines (fixed or mobile)
from different providers. This diminishes the probability of
downtime, but incurs the extra costs of two internet lines. On-
Premise-ERP is only dependent on the internet for offices or
plants outside its premises, reducing the internet downtime
costs of the main site to zero. So when comparing SaaS- vs.
On-Premise-ERP, the difference in downtime costs as triggered
by an internet outage should be included, provided that the
downtime costs are high, internet outages happen, and the
probability of internet outage is known.

This scheme does not claim to be complete, especially be-
cause the criteria mentioned here result from general differ-
ences between SaaS and On-Premise. Many producer-specific
differences between the operation modes may exist that are
not captured here. In particular, to consider all differentiat-

ing factors, whenever this option scheme is applied, it should
be supplemented by any situational specific differences and
by any missing criteria. When applying a cost comparison
between different operation modes, e. g. between ASP and
Saas$, then the same method of comparison can be applied,
but diverse systemic differences may be relevant. Therefore
different costs have to be assessed and estimated with differ-
ent operation modes before the calculation in the next sec-
tion can be conducted.

4. Calculating the Differential Total ERP Costs

In principle, there are diverse methods of calculating total
costs and each method has its advantages and drawbacks.
This section uses a more process-related perspective based
on the work of vom Brocke & Simons et al., which facilitates
the variation of depreciation periods and interest rates, as
well as enabling the inclusion of imputed interests 1.8. To get
to the total cost, all recurring costs and all yearly depreciation
values of the nonrecurring costs will be summed up. In addi-
tion to this, interest costs for financing the current residual
values of the nonrecurring costs by debts or equity are add-
ed.When applying the total cost approach using the absolute
costs, no distortion arises from calculating the interest costs.
But this is not the case when using the differential TCO ap-
proach, except for the case where the same proportions of
the nonrecurring costs are financed by equity and debts as
in the absolute total cost approach. Hence, to avoid distort-
ing the interest cost amounts, a debt-equity financing ratio
that funds the nonrecurring costs by debts and equity in the
same relative proportion as in the absolute calculation will be
applied here. The ratios will most likely be different for each
operation mode.

The yearly differential TCO is calculated by adding up the re-
curring costs with the nonrecurring costs, which will be distrib-
uted by linear depreciation. This will be achieved by discount-
ing the nonrecurring costs over the average ERP lifetime; the
residual value, which is the basis for the yearly interest, will de-
crease each year by an nth part per year?. Secondly, the interest
is calculated on the basis of the residual values and is assigned
to the respective yearly recurring costs. Last but not least, all
yearly total costs until the end of the average ERP lifetime have
to be added up to obtain the differential total ERP operation
mode costs.

4.1 Yearly Nonrecurring Cost Proportion and Yearly Recur-
ring Costs

The recurring and nonrecurring costs identified in the pre-
vious chapter should be used to compare the ERP operation

2nis the average expected ERP lifetime in years.
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mode options. This section calculates the relative additional
costs of each operation mode, but the same method could be
applied using the absolute total costs. To get the yearly oper-
ation mode option costs the following parameters are used:

ZNRCT = 2NRC + 2NRC

o differential add. nonrecurring costs
ange

(for each operation mode)
YRCT=3RC+>RC

o differential add. recurring costs
ange

(for each operation mode)

EFI interest rate of equity financing
DFI interest rate of debt financing
DFr ratio of debt financing (percentage of all

costs financed by debts)

n depreciation period; ERP lifetime

The total additional recurring costs of each operation mode
for each year can be determined by summing up the respec-
tive recurring costs. The nonrecurring costs should be depre-
ciated over the whole lifetime of the ERP system, to get the
yearly nonrecurring cost proportion (1). Interest rates of the
residual nonrecurring cost value will be incurred, along with
the depreciation amount to correct for the financing aspect of
the nonrecurring cost residuals. The nonrecurring cost amount
may be financed by equity or debt, but often a mixture of both
financing forms is used. The relative cost accounting does not
cover all costs, so it is necessary to keep the equity to debt fi-
nancing ratio equal to finance the same proportions by equity
and debt as in the absolute total cost accounting (2), (3):

Yearly expense of depreciation: m
dNRCT = 2NRCT / n

Interest financed by equity?: (2)

Additional debt financing costs: 3)
IaDFY(X)Z(DFl —EF‘) .ZNRCT L4 DFF L4 (1—()(;1)])

4.2 Yearly Total Costs

The yearly relative total cost amount for each operation
mode can be obtained by adding up the recurring costs with
the nonrecurring cost proportion (depreciation expense) and
the interest:

Total relative cost amount for the year Y(x): 4)
TCcompy,, =
ZRCT + dNRCT + |EY(><] + |aDFY(X)

In principle this formula can be applied to calculate the rela-
tive cost difference for each particular year and operation mode.
Using the yearly total costs makes it possible for the user to
change the interest rates or the ratio of debt financing for each
year. The debt redemption is often faster than the depreciation
period, so the ratio of debt financing may diminish from year
to year until the whole ERP system is financed by equity. In this
case, a different ratio of financing (DF, v, x-q12...m) has to be ap-
plied for each year. Furthermore, interest rates, especially for
debt financing, can vary over the depreciation period and have
to be adjusted. Recurring or nonrecurring costs may change for
each year as well. When nonrecurring costs are varied, then the
depreciation fixed cost proportion has to be adapted to the new
situation. The formula (1), which is the basis for interest calcula-
tion in (2) and (3), changes for the remaining years to:

dNRC_(T (new) )= (5)

(M%M + ZNRCChange(new)) /(n-x)

The changes in nonrecurring and recurring costs, as well as
interest rates can rarely be foreseen, so in the option calcula-
tion the real costs must be estimated. Thus it often makes the
most sense to keep as much as possible constant and to ad-
just these costs only when the predicted course of progression
requires adaption to the real situation in the future. Therefore
all the parameters will be kept constant in the next section, al-
though the ratio of debt financing, which can be predicted in
advance, e. g. with a redemption plan or by the expiration of
the loan, could vary.

4.3 Total Comparative Operation Mode ERP Costs

The comparative total costs over the whole deprecia-
tion period have to be calculated to compare the options
between the ERP operation modes. The final result tells the
user which of the two operation modes is cheaper. To get
the relative total costs per operation mode over the whole
period, one needs only to sum up the yearly total costs iden-
tified in the last section. So the following formula can be
stated:

3 Total amount financed by equity. Because DFI > EFl always, the total amount can be added when only the additional interest (DFI-EFI) is used for the additional

debt finance costs. See (3).
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n
TCcomp.Y(x)=Z (6)
x=1

n

:Z RCT + 2NRCT4 1By + LaDF Y

)
. ®)

x=1
n
*{ZRCT; ENRCT = constant}

This formula cannot be simplified in the case of variable in-
terest rates, variation in nonrecurring or recurring costs, or a
change in the ratio of debt financing. Each year has to be cal-
culated by its respective parameters, so that the results of each
year can be summed up to the comparative total costs.

In the special case where all parameters are presumed to be
constant, and the ratio of debt financing is kept constant until
the end of the depreciation period, then the sum of the inter-
est amounts can be rearranged by the Gaussian sum formula:*

n

n
§ e X s () o

x=1 x=1

=EF, ¢ INRC (nﬂzl'—l)

“Z LaDFY g =

x=1
—(DF; - EF}) » SNRCy * DFr-i I(1-!_zs;1l) ®)

x=1

- (DF; -

EF}) » SNRCy o DF (nil)

This allows a rearrangement and simplification of the formula in (6):

n

Z TCcomp.Y(x) = (9)
x=1 -
— R *XRC n+1
=INRCp (1+(n ZTI\%RE( ))
'(EFI+DFR . (DF[ - EF[)

*{ZRCT; NRCT; EFI; DFI; DFR = constant}

5. Cost Comparison: Management Strategies and
Conclusions

Functional selection first: The selection of ERP systems
does not stop at functional criteria, especially when several
ERP operation mode options are available. It is evident that the
leading ERP candidate should be selected on the basis of an
evaluation of the ERP candidates’ coverage of the functional
requirements (cf. 1.8), because the ERP’s embedded structures
have to comply with the organization’s embedded structures,
so the ERP system has to be aligned to the institutional con-
text of the company 1.8. Given a choice between a SaaS- and
On-Premise-ERP system of the same preferred ERP candidate
the main question, answered in this contribution, comes into
effect: which of these operation mode options is the best
choice from a cost perspective in the long run in this particular
case? This answer can be obtained through an option calcula-
tion scheme, which is not reduced purely to SaaS subscription
costs. Diverse fixed and variable costs, which arise during the
implementation and operation of the ERP system, were uncov-
ered.

Internal ERP costs: The first step toward an option calcula-
tion scheme is to look at the current internal ERP costs, if the
selecting ERP customer has one that is to be replaced. With this
procedure the selecting customer is able to estimate all the
internal maintenance and updating costs by listing all expen-
ditures in a non-aggregated manner. Another strategy to get
more precise cost estimations for the ERP system operation is
to visit one of the preferred EPR partner’s customers, especially
when the company has never had an ERP system before. Dur-
ing the visit, the customer may ask about the internal mainte-
nance costs and the time spent in keeping the system opera-
tional. This information may help the customer get an idea of
the cost dimensions. Further internal costs to be collected are
the cost of the hardware, server, and server software, as well as
the backup system, especially if they are to be renewed as well.

ERP and ERP integration costs: When all the internal
costs of an On-Premise system are clear, a meeting should
be arranged with the currently preferred ERP partner. In the
meeting, the ERP partner should clearly explain the cost dif-
ferences between the two ERP operation modes, emphasizing
the license costs, maintenance fees, SaaS subscription costs,
training costs, and implementation or preliminary project
costs. Further discussion points should be the implications of
customizations on future updates and maintenance and their
concomitant costs, as well as the flexibility of each operation
mode in light of changing requirements: module or user ex-
tension or reduction, bundles and scaling, minimum number
of user accounts, waiting time before the next change period,
etc. The customer should know as precisely as possible what

4 The proof for this rearrangement is given in the Annex.
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information he needs from the future ERP partner to complete
his option calculation scheme so that the comparison between
the Saa$S and On-Premise operation mode can proceed by cal-
culating the relative cost difference.

Calculation: The developed calculation method enables
ERP customers to identify the less expensive operation mode
option by inserting the required numbers. Given the most im-
portant systemic differences between ERP operation modes
as noted in this contribution, a method for calculating them
has been demonstrated. The criteria mentioned here act as a
guide and can open a discussion as to whether Saa$S or On-
Premise should be selected on financial grounds, although this
contribution does not support the selecting customers with
standardized cost estimates. The option calculation scheme
sensitizes the ERP customer to all the cost differences, which
can be seen as a good basis for negotiation between the ERP
customer and the ERP partner to mitigate the costs for the pre-
ferred operation mode.

Besides calculating the financial advantage of the prefer-
able operation mode, diverse soft and non-monetary factors
should be included to align the more advantageous systemic
difference criteria to the particular company characteristics.
These diverse soft and non-monetary factors, as well as the
cost comparison results are at least necessary to develop an
overall ERP delivery strategy. Further information about the
more qualitative operation mode selection is available in 1.8.

6. Limitations and Outlook

A method should serve a specific purpose, opting for ad-
vantages and disadvantages with the method selection. This
method was aimed at ERP selecting end users who have little
prior know-how and few human resources. The method is the
only one directly aligned to this problem, but is not the only
way of calculating ERP operation mode differences. Most of
the investment calculation methods, e. g. Net Present Value or
Discounted Cash Flow, could be applied as well. These invest-
ment methods are based on an absolute comparison, taking all
costs into consideration. Using these methods for calculating
the ERP operation mode cost differences may result in more
accurate and better comparable results, but they are far more
expensive and complex to apply. Hence, the main limitations
of the proposed option calculation scheme come principally
out of the method used. The differential cost approach enables
comparisons only of pairs, not of third options. The exclusion
of all the similarities carries the risk of overlooking company-
specific differences, which are not included in this proposed
general calculation scheme. And last but not least, the biggest
difficulty remains the often time-consuming assessment or
estimation of each single cost factor discovered here as a sys-
temic difference between the operation modes 1.8. The lack of
accessible data is one major disadvantage of the total cost of

ownership approach 1.8. Neither the total costs nor their com-
ponents can be determined in general, because the amounts
depend on the company characteristics and requirements
and therefore differ from case to case. The better the costs can
be assessed, the more accurate results this cost calculation
scheme can be expected to provide. Data from the experience
of the ERP partner or customers working on the same system
could help to fill this gap, but to overcome this weakness, re-
search to find generalizable cost amounts in relation to the
company'’s characteristics is also encouraged.

Furthermore, the total cost of ownership method is not the
best method to assess the costs and advantages of flexibility,
imputed risks and gains, because the farther in the future the
probability estimates are predicted, the rougher the assess-
ments are. The method can therefore provide a feeling about
the cost advantage, especially about the value of greater flex-
ibility, but the real cost advantage may not be determined
accurately with this method. Non-monetary risk assessment
methods may be perhaps more constructive. Further non-
monetary criteria such as ubiquity or collaborative gains are
also excluded from the cost calculation scheme. Hence, to fill
this gap, other methods are required, especially to be able
to construct the qualitative part of the ERP delivery strategy,
e.g.1.8.

Another limitation of the calculation method is that the re-
sult is not tax-adjusted. An On-Premise system lengthens the
balance sheet with the purchase and has thereafter to be taxed
as an asset; this is not true for a SaaS-ERP. This cost difference
was not considered due to multiple tax laws and rates of each
state.

As mentioned, further research has to be qualitative, cap-
turing not only the systemic differences but also the criteria,
needs and requirements of the ERP customers by looking at
the company’s characteristics. Since each customer will benefit
from the systemic ERP operation mode differences only in rela-
tion to their company’s characteristics, the systemic differences
should be compared with the company characteristics to build
general claims about the situations in which each ERP opera-
tion mode is preferable. Additionally, this option calculation
scheme, as well as all further qualitative findings and criteria
will be applied to a concrete case, which will allow this scheme
to be validated and refined. Any adjustments and refinements
after the appliance are possible; the findings of the case study
will form the basis for a system that will provide evidence sup-
porting a decision between SaaS- and On-Premise-ERP on
both strategic and financial grounds. For this purpose, more
research and several further publications will be required.

Keywords
SaaS-ERP; On-Premise-ERP; Differences between SaaS and On-
Premise; Calculation Scheme of IT-Options
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Annex: proof for formula conversion

n
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